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Executive Summary 

Since a number of school fire accidents occurred in 2002, the Saudi Arabian government has 

realised that providing school safety regulations is necessary in order to avoid accidents in the 

nation’s schools. The Saudi Ministry of Education has been actively seeking to develop 

applicable regulations to measure the safety performance of each school. Nowadays, school 

safety has become an important topic for all Saudi parents, especially parents of children who 

are just starting school for the first time; it also has become an important priority for the Saudi 

Minister of Education. For this reason, the Minister, in 2012, issued an important decision to 

develop an administrative unit, under the name of Schools Security and Safety Administration, 

to achieve the following goals: provide a safe and healthy environment in schools; prevent 

accidents or injuries during school hours; control school accidents and emergencies; provide 

necessary information and instructions to know the risks that students and staff may face at 

school and guide them on methods of prevention; contribute to educating students on the safety 

aspects in their schools; and finally, document accidents and injuries for the purpose of 

evaluating school safety processes. 

Kaplan and Norton (1992) developed an innovative performance management system that 

includes three core subsystems, namely, a measurement system, a strategic management system 

and a communication system. This performance management system, called a balanced 

scorecard (BSC), showed great potential to be adapted to enable the Saudi Ministry of 

Education to meet its need for effective safety performance at each school. Therefore, the 

study’s key aim was to develop a BSC, which includes diverse perspectives for evaluating the 

various leading and lagging indicators of safety performance in Saudi schools. 

Numerous studies have presented a range of factors for measuring safety performance across 

numerous disciplines, including education and facilities management. A critical review of 

published factors enabled the researcher to select those factors which underpinned the 

foundations for a conceptual safety performance BSC. However, any safety performance BSC 

framework conceptualization process would require careful consideration of the Saudi Arabian 

context, especially its cultural dimensions. Conceptual development of the safety performance 

BSC framework for Saudi schools identified five salient perspectives: (1) Safety Management 

and Leadership (SML); (2) Safety Learning and Training (SLT); (3) Safety Policy, Procedures, 

and Processes (SPPP); (4) Workforce Safety Culture (WSC); and (5) Safety Performance (SP). 

The performance of, and interrelationship among, these enablers contributed to the degree of 

safety performance value added to the Saudi education environment through the safety BSC 

process. 
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To achieve the key study aim to develop a robust safety performance BSC for Saudi schools, 

this research solicited Saudi education professional input via three questionnaire surveys (i.e. 

expert review, primary study, and case studies). The expert review was used to test the validity 

and reliability of the theoretical data obtained, as well as to facilitate the refinement of the 

questionnaire items and scale prior to the commencement of the primary study. The expert 

review included 18 very experienced teachers, school executives, and Ministry of Education 

officers who worked in the Saudi education environment and had more than 10 years of 

experience. The expert review questionnaire had both quantitative (i.e. close-ended) and 

qualitative (i.e. open-ended) questions. The detailed expert review findings were essential for 

refining the definitions and nomenclature of the conceptual BSC framework elements (i.e. 

perspectives, factors and items) prior to the formulation of the questionnaire survey for the 

primary study, which involved a more defined questionnaire survey.  

Following the expert review, the primary study was completed, which involved a questionnaire 

survey. In total, 600 surveys were distributed; 320 were returned, with 120 excluded due to their 

incomplete information. As a result, 200 questionnaires were considered valid, which is an 

acceptable return rate (33.3%) in social science research (Sekaran, 2003). Statistical analysis 

techniques, including exploratory factor analysis (EFA), partial least squares (PLS), and causal 

modelling were employed to achieve research objectives. EFA and PLS analysis confirmed the 

five BSC perspectives presented in the conceptual model. Moreover, perspective level path 

analysis identified five significant relationships between the perspectives, namely, SML → SLT, 

SML → SPPP, SLT → WSC, SPPP → WSC, and WSC → SP. Understanding these critical 

causal pathways can help to identify the best strategies for improving safety in Saudi schools.  

Following the primary study, five case studies were completed for the purpose of validating the 

accuracy of the five identified causal paths described above. The study involved 67 respondents, 

classified into three categories: 47 teachers (70%), 14 school executives (21%), and six Ministry 

of Education officers (9%). The case study findings supported the statistically developed causal 

path relationships. Furthermore, the case studies provided the opportunity to establish baseline 

benchmarks for the safety performance BSC for individual schools. Among the six schools 

evaluated, the male and female secondary schools had the highest overall safety performance 

score. On the other hand, primary schools had the poorest safety performance. 

The safety performance BSC framework rigidly derived from expert review, survey analysis 

and case study analysis, formed the foundations of a developed methodology for the 

benchmarking of safety performance in Saudi schools. This methodology was utilized to 

provide a baseline benchmark index of safety performance in Saudi schools using the primary 

study data as input. A benchmarking score of 67 (out of 100) was determined for this broad 

sector assessment, implying moderate safety performance. Furthermore, the safety performance 
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of each school, school type, region, and school gender were compared. The study provides some 

evidence that school gender, type, and region could affect safety performance positively or 

negatively. 

The robustly developed safety performance BSC has strong potential to improve safety 

performance in Saudi schools if implemented widely. Nonetheless, given that safety research in 

the Kingdom of Saudi Arabia is still in its infancy, there are opportunities for future research. 

Future research should attempt to identify detailed measures associated with each factor and 

perspective of the safety performance BSC framework. Moreover, a longitudinal study applying 

the safety performance BSC is required in order to understand and quantify the causal link 

between the lagging and leading indicators of safety performance in Saudi schools. Completion 

of such a longitudinal study would provide the necessary elements to build a complex systems 

dynamics model of the Saudi school safety performance process, thereby enabling policy 

makers to evaluate the long-term impact of different intervention strategies. 
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1 Chapter  

Introduction 
 

1.1 Objective and Structure of the Chapter  

This chapter provides an overview of the thesis and its structure in the following sections. 

Section 1.2 introduces the school safety in several countries and school safety and accidents in 

Saudi Arabia. Section 1.3 presents the problem statement. Section 1.4 provides the significant of 

this research. Section 1.5 details research questions. Section 1.6 overviewed the study aim and 

objectives. Section 1.7 shows the methods had been used in this research. Finally, the 

organisation of this thesis outlined in Section 1.8. 

1.2 Background 

A number of countries around the world, such as the United Kingdom (UK) and the United 

States of America (USA), have applied safety management systems to school buildings. The 

studies on the applications of safety management systems carried out by UNESCO in 2005 

proved conclusively that the behaviour of students and teachers, and the wisdom of the schools’ 

administration, significantly reduced the number of injuries that occurred among the students 

within school buildings. 

The need for safety management systems in school buildings began to gain attention in Saudi 

Arabia after a serious accident at a girl school in 2002 (Prokop, 2003). In that accident, a fire 

caused by a shorting of electrical circuit resulted in the deaths of fifteen girls due to smoke 

inhalation (Saudi Ministry of Education, 2003). Furthermore, on the 19th of November 2011, 

three teachers lost their lives, while 56 others, the majority of them students, were injured when 

a massive fire ravaged Baraim Al-Watan Girls School (Al-Sulami, 2011). This accident, along 

with other incidents and accidents that had been occurring on a frequent basis in different Saudi 

schools, raised government concerns. As a consequence, their attention focused on searching for 

appropriate methods to develop and apply safety management systems within schools. In light 

of the government’s awareness of the importance of safety management systems, the Ministry 

of Education (MOE) spent an equivalent of one billion U.S dollars annually on the development 

of safety systems in their school buildings. In addition, the MOE took a number of important 

steps in directing experts in the field of school safety to assess the current status of a number of 

schools in Saudi Arabia (Saudi Ministry of Education, 2003). As a result, the MOE has 

introduced safety rules to regulate aspects related to school safety and associated risk factors. 

The aim of these regulations is to ensure student safety and to decrease the rate of accidents and 
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incidents. These regulations include several aspects, such as aid courses for teachers, laboratory 

safety guidelines, and student supervision (Bendak, 2006). 

1.3 Statement of the Problem 

The UK’s Health and Safety at Work etc. Act 1974, suggested that, the school has a duty to 

ensure the health, safety, and welfare at work of all students, teachers, school executives and 

other persons using the premises. The Act places a general duty on teachers and school 

executives to take reasonable care of their own health and safety and of any other persons who 

may be affected by their acts or omissions at work (Humphreys, 2007). The hazard and 

vulnerability assessment considered as a key aspect of the safety strategy for any organisation. 

Besides that, failure to accurately tie safety resources to needs is not the fiscally irresponsible 

cause it's ineffective. Frequently, gaps in a safety program can be identified and corrected by 

any organisation willing to take a close and critical look in the mirror. Rather than wait for 

incidents to highlight weaknesses, these proven assessment methods may be helpful to those 

who prefer to be proactive (Dorn, 2008). Hence, provide a safe and secure environment, where 

students can further their intellectual growth, is one of the principal responsibilities. Likewise, 

teachers, and school executives should be able to focus entirely on their duties rather than their 

safety (Ecker, 2008). 

The subject of safety management in school buildings was recently introduced into the Saudi 

MOE after it was identified that a number of safety measures in schools were not being properly 

enforced. In addition, the most significant factor in accidents causing injuries in school 

buildings was due to the lack of safety precautions. As a result, the MOE initiated the Safety 

Management Department with the responsibility for creating a policy that validated all phases of 

school building projects, starting from the conceptual design through to its construction, 

operation, and training. However, this and other safety management systems implemented have 

not generated the desired level of safety in schools because the regulations neither address the 

leading and lagging measures of safety performance nor provide methods for evaluating safety 

issues in Saudi schools. 

1.4 Significance of the Research 

Safety in schools is very important to a wide range of stakeholders (e.g. parents, school staff and 

administrators, students, etc.). Furthermore, the number of accidents can be used as an indicator 

of the need to review or install safety systems. Several studies have identified and reported on 

the causes of school accidents (Stark, Wright, Lee, & Watt, 1996) and, although the increased 

numbers of school accidents has gained considerable research attention, there is still a lack of 

research on how to ensure the correct application of safety systems. This lack of research is 

more prevalent in developing countries, such as Saudi Arabia. 
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In response to the existing school safety related issues in Saudi Arabia, the current research 

developed a Balanced Scorecard (BSC) for evaluating the safety performance of Saudi schools. 

Firstly, this study reviewed the latest safety systems in the school buildings; then it developed 

an overview of how the buildings were administered in a number of countries, including the UK 

and USA. Next, it advanced the possibility of applying a safety management system in Saudi 

school buildings. The study finally developed a BSC for school safety performance, and tested it 

with a number of schools in Saudi Arabia. 

The current research contributes to the existing body of knowledge by proposing and validating 

a safety measurement system using a BSC approach. It is expected that the proposed safety 

measurement framework will be used to assess the safety not only of Saudi schools but also of 

schools in other countries that are looking for an effective safety measurement system. Thus, the 

study also examined the causes of school accidents in a systematic and comprehensive way. 

Furthermore, one of the main outcomes of the research was the linking of the theoretical 

assumptions to the practical facts which, in turn, can enrich the body of knowledge in the safety 

literature. 

1.5 Research Questions 

The identification of a gap in the literature, the need for research to explore school accidents in 

Saudi Arabia, and a need for effective safety systems, have all led to the following research 

questions: 

 RQ1: What are the reliable perspectives, factors and items that can be used to form the 

conceptual safety performance BSC? 

 RQ2: Does the stakeholders’ position (e.g. Teacher, school executives, MOE officer) 

influence the design of the BSC? 

 RQ3: What are the causal relationship(s) between the confirmed safety performance 

BSC perspectives and factors? 

 RQ4: Does the empirically developed safety performance BSC adequately reflect the 

safety performance of Saudi public schools? 

1.6 Research Aim and Objectives 

The aim of the research was to develop a safety framework that could be used to facilitate and 

ensure safety in Saudi schools. A BSC approach was employed as a mechanism to create a 

comprehensive, effective and sustainable safety performance evaluation that could be 

implemented in Saudi schools. The research was conducted to achieve the following objectives: 
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 To identify safety performance perspectives and associated factors and items; 

 To develop a framework for safety performance BSC for Saudi schools; 

 To develop and apply a safety performance benchmarking method; 

 To validate the developed safety performance BSC framework and benchmarking 

method through Saudi schools case studies; 

 To encourage the Saudi MOE to improve the school safety knowledge for teachers, 

school executives, and MOE officers; 

 To contribute knowledge, in general, to the area of safety performance BSC processes 

and outcomes derived for the Saudi schools; and 

 To recommend a direction for future research relating to school safety performance. 

1.7 Research Method Overview 

Designing a BSC for Saudi schools requires a thorough understanding of the structure of the 

organisation, its processes, and the hierarchy of its people. An extensive review of the safety 

evaluation literature yields five perspectives or constructs that encapsulate the leading and 

lagging indicators of safety performance. These perspectives are: Safety Management and 

Leaderships, Safety Learning and Training, Safety Policy, Procedures, and Processes, 

Workforce Safety Culture, and Safety Performance. The development of the theoretical safety 

performance BSC framework for Saudi schools was a fundamental aspect of the first method in 

this study. An expert review research technique was used to clarify the factors and items that 

emerged from the developed framework. This method is the most important because it confirms 

the factors and items identified earlier and examines whether these factors are appropriate or 

could be supplemented. This technique also aims to identify items to measure each perspective’s 

factors. Expert review was selected as the first research method for this study because it 

provides the researcher with an opportunity to explore the complex attitudes, beliefs, feelings, 

motivations, experiences, reactions, and behaviours of Saudi school users (Christensen, 2010) in 

a way that is not viable with other methods such as observation or surveys (Acuff, Bennett, 

Bricklin, Canter, Knapp, Moldawsky, & Phelps, 1999; Morton, 1982). 

Following the findings generated from the expert review results, a series of multivariate 

statistical analyses were applied. These techniques aimed at evaluating and refining the safety 

performance BSC using the data gathered from a questionnaire survey. The assessment process 

adopted a framework testing approach to determine whether the hypothetical relationships 

between the items held true. The safety BSC framework was refined by the removal of any non-

significant relationships and reassessed to ensure that it best represented the survey data. 

Furthermore, the study adopted a casual investigation in that the developed framework implies a 

causal relationship between the safety BSC perspectives and their factors and items. The 

investigation examines in what manner and to what extent one item causes the movement of 
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other items (Cavana, Delahaye, & Sekeran, 2001). The participants in this study included Saudi 

teachers, school executives, and Ministry of Education officers. 

In the last stage of the analysis, the refined BSC framework was validated and tested to ensured 

that the safety BSC framework adequately represented the actual school safety phenomenon 

within a real-life school safety context. To achieve this outcome, with an emphasis on the 

quantitative analyses commonly used in social science research, the current study employed the 

case study research approach (Yin, 2003). In addition, to further assess the practicality of the 

developed BSC framework, a safety benchmarking exercise was carried out with 16 Saudi 

public schools. The findings also provided the foundation for future research that could be 

carried out to enhance the safety management systems for Saudi schools. 

1.8 Thesis Organisation 

This section outlines the organisation of the thesis; it provides the background and statement of 

the research problem; and it details the research questions, aim, and objectives. 

Chapter 2 provides an extensive review of the literature pertinent to the issue of school safety, 

including, concepts of school safety, diffusion of school safety, factors influencing school safety, 

and climate for school safety. These issues were also examined within the context of school 

safety in the UK, USA, and Saudi Arabia, with the view that deficiencies in the existing generic 

systems could be identified. A description of the BSC system and the possibility of its 

application in Saudi schools were also given.  

Chapter 3 presents the development of a conceptual framework based on the knowledge 

acquired from the literature review and the highlighted research gaps. As a response to the 

identified research gaps, the chapter delineates the research questions formulated. Furthermore, 

based on the established theoretical framework, a conceptual framework was developed to 

answer the research question. The chapter also establishes the research hypotheses associated 

with the causal relationships between the framework perspectives.  

In Chapter 4, the research method is detailed. The key issues relating to the research approach, 

research design, and relevant analytical techniques adopted in the study are addressed. 

Specifically, the procedures, related to both the qualitative and quantitative analyses and 

approaches, are described, being integrated under a single research design to assess and validate 

the developed conceptual framework.  

Following the development of the framework safety performance BSC perspectives, factors, and 

items, and the hypothesis between the perspectives, Chapter 5 presents an analysis of the expert 

review approach used to confirm the previous finding. Eighteen experts in the Saudi education 

environment participated in the study. The elements derived from the expert review (see Table 
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5-3) were subsequently selected as measurement variables and used to statistically develop a 

multivariate measurement for the perspective. These results were used for further approaches. 

After the confirmation of the developed framework, an initial step to the quantitative approach 

was undertaken (Chapter 6). The chapter presents the details and results of the descriptive 

analysis performed and based upon the data collected from the survey of teachers, school 

executives, and MOE officers. The chapter begins with the profiles of the survey respondents, 

which is followed by the screening of the survey data, and the analysis of the variance between 

the groups (ANOVA) to ensure that it was suitable for the subsequent multivariate statistical 

analysis (that is, EFA, PLA, and SEM). From the survey, the preliminary interpreted findings 

are then given.  

Chapter 7 provides the information and outcomes of the measurement scale analysis, based on 

the descriptive data analysis. The results of the scale reliability, which helped to assess the 

internal consistency of the measurement scales utilised in the survey questionnaire, are 

presented. Then, the Exploratory Factor Analysis (EFA) and the Partial Least Squares (PLS) 

techniques are detailed and the results presented. The EFA helped to uncover the appropriate 

number of factors (factor structures) for each framework perspective, while the PLS confirmed 

the identified factor structures, which further strengthened the validity of each perspective. Next, 

the framework validation and application, which was sequentially undertaken based on the 

results of the above measurement scale analysis, are outlined. Subsequently, the Structural 

Equation Modelling (SEM) technique, employed through the PLS to undertake the framework 

assessment, based on the results of the measurement scale analysis, is summarised. Also, 

outlined in the chapter is the initial assessment of the results, which demonstrate the statistical 

significance of the relationships between the framework perspectives; it also supported the 

research hypotheses, and was confirmed by the experts. Finally, the framework was refined, and 

the results regarding the confirmed causal paths linking the perspectives in the final framework 

are presented. 

Chapter 8 reports and discusses the results of the case study analysis from the previous study. 

Additionally, these results confirmed the previous quantitative study and indicated that all safety 

performance BSC perspective measures were reliable and applicable. 

Moreover, the validated safety performance BSC was used as the tool for benchmarking school 

safety, as presented in Chapter 9. The benchmarking method was applied to 16 schools using 

the performance data (column B), from the second method phase in the study. Additionally, the 

method was applied to six schools using the application data. Importantly, this method could be 

utilised to continuously monitor the safety performance BSC process on Saudi schools.   
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Finally, Chapter 10 discusses the key issues associated with the research design, research 

approach, and the data analysis methods and their respective outcomes. The results from the 

survey and the case study analyses were critically compared and highlighted to summarise the 

research findings. Further, the chapter provides an overview of the proposed recommendations 

and guidelines to demonstrate how Decision Making (DM) in the Saudi education sector could 

utilise the findings from this research. Moreover, the chapter outlines the implications of the 

findings and identifies the contribution of this study to the safety performance BSC literature. 

To conclude, the limitations of the study and the recommendations for future research directions 

are addressed. 
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2 Chapter  

Literature Review 
 

2.1 Objective and Structure of the Chapter 

The literature review, discussed in this chapter, focuses on accidents that occur in the school 

environment. Additionally, the latest regulations for safety in school buildings are outlined, with 

an explanation of the accident reporting investigations, whether in the UK or the USA. Further, 

the current status of safety systems and causes of accidents in Saudi schools are considered. 

2.2 History and Background 

The current research benefitted by developing an awareness of school accidents, an issue that is 

important for any government. This awareness influences the safety environment in schools. 

The school accidents issue and the safety regulation are detailed in the following sections. 

2.2.1 School Accidents in the School Environment 

From the literature, it appears that school accident data are usually gained at regional levels by 

schools, hospitals, community health offices, ambulance services, and education authorities. 

The data are collected to provide site, service, and patient records, and to satisfy the legal 

requirements. A number of studies (Latif, Williams, & Sibert, 2002; Williams, Latif, & Sibert, 

2002) showed considerable differences in accident reporting activities between schools in the 

primary and secondary sectors. Often the complex philosophies behind such accident recording 

and reporting procedures relate to the school environment in the primary sector and to the 

presence of onsite nurses in the secondary schools. For example, some schools under-report 

accidents (Stark, Wright, Shiroyama, & Lee, 1997), whereas others over-report them in 

anticipation of complaints and litigation (Macgregor & Hiscox, 1998). 

Research undertaken in Accident and Emergency (A&E) departments in the UK have provided 

detailed information on the spectrum of school injuries, but A&E data are seldom fed back to 

the relevant schools (Maitra, 1997; Stark et al., 1996). Such accident rates are regarded as high 

for a supervised environment and, therefore, require prevention measures targeted at individual 

schools and based on local accident details and initiatives (Maitra, 1997). However, the 

potential for using accident data to reduce the school-accident problem is complicated, and 

remains unrealised by the agencies involved. In schools, teaching staff are usually asked for 

their views on accident activities, accident reporting, and prevention strategies; staff from the 
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school offices and the ambulance service commonly provides a health-service perspective on 

the school-accident problem (Figure 2-1). 

 

Figure 2-1: Three major areas and components of a Comprehensive School Unintentional Injury 
Prevention Program (Eichel & Goldman, 2001) 

 

Environmental factors, in addition to host and agent related factors, need to be studied when 

analysing accidents and their consequential injuries. Even though negligence and over-

confidence are reported as the causes of injuries, environmental factors have an impact before, 

during, and after an accident takes place (Jha, Srinivasa, Roy, Jagdish, & Minocha, 2004). 

Further, accidents and the resulting injuries are known to be one of the most important causes of 

disabilities and death in both developed (Majori, Bonizzato, Signorelli, Lacquaniti, Andreetta, & 

Baldo, 2002) and developing (Watters & Dyke, 1996) countries; they affect people of all ages. 

Injuries are important because they cause psychological stress to the sufferers and their 

dependants and, for their economic disadvantages, due to the loss of productive days of 

individuals’ lives (Knight, Junkins, Lightfoot, Cazier, & Olson, 2000). As in other parts of the 

world, in the United States, accidents and the resulting injuries are of a high priority in planning 

improvements in both the quantity and quality of life. However, injuries in the school 

environment are serious public health problems (Knight et al., 2000; Latif et al., 2002) It is 

estimated that 20% of injuries to school-aged children in the United States take place on school 

premises (Scheidt, Harel, Trumble, Jones, Overpeck, & Bijur, 1995). Furthermore, such injuries 
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are the most common cause of mortality in children (Kendrick, 1994). Much research into 

accidents has usually addressed the topic in general (Nieminen, Lehtonen, & Linna, 2002; Singh, 

Sharma, Mittal, & Sharma, 2003); few studies have been conducted to specifically investigate 

the risk of injuries among school students. 

School accidents that result in injuries are not as widely investigated as other causes of injury 

among young people (Sheps & Evans, 1987). This situation may have an impact on the common 

idea that children are fairly well protected in schools because of the seemingly safe environment 

and constant supervision. A study by Maitra (1997), however, has shown that fractures and 

dislocations following school accidents are as common as those occurring in public places.  

The following study gives a larger scale insight into this matter. The study, by researchers at 

Toronto's York University and the University of Ottawa, shows that (Canada) almost one in five 

of the more than 24,000 injured children, in 2002 in Ottawa, had sustained that injury at school. 

Further, of 24,074 children who went to hospital or urgent care clinics during the year, 4,287, or 

18 percent, were hurt at school. Fractures, 1,132 in number, were the most common injury, 

followed by 907 musculoskeletal injuries. Just over 1,000 children were hurt playing, while 

about 1,500 injuries were attributed to informal sports. The study recommended that accident 

prevention measures should start at individual schools, based on local accident details and 

initiatives (Cbc News, 2009). 

2.2.2 Latest Regulations for Safety in School Buildings  

In the United States, the United Kingdom and Australia, the governments have formulated 

certain regulations for safety in school buildings. Both public and private school buildings in the 

USA are subjected to an annual inspection conducted by the State Fire Marshall’s Office 

(Grosse & Malven, 2003). It was recommended that school compounds have express access for 

ambulances, police equipment, and fire fighting apparatus; such access should be unhindered by 

any form of obstruction. Therefore, any learning institution with a perimeter wall or fence must 

install gates that are large enough to permit the free entry and exit of ‘safety-related’ vehicles. If 

locking devices are present on the gates, then they must be designed to permit ready entrance 

using chain or bolt cutting devices (Agada, 1999). The recommendations also cover the need to 

equip all school buildings with protective eye equipment for students, teachers, and visitors 

(Connors, 2008; Fickes, 2002; Grosse & Malven, 2003) to ensure complete safety within the 

school environment. Importantly, Grosse & Malvern (2003) asserted that protective eye 

equipment must be worn by anyone in the school premises when observing or participating in 

an activity where the use of hazardous substances are likely to cause injury to the eyes. 

According to the USA Fire Administration (2001), each year in the USA an estimated 1,300 

fires are reported in high schools, private and prep schools, and university dormitories. These 
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fires were responsible for an estimated $4.1 million in property losses every year, with 

approximately five lives being lost and fifty people injured during each incident. Further, fires 

in school dormitories were identified as the most hazardous and should be prevented at all cost. 

To prevent injuries and deaths resulting from fires in schools, the first U.S. regulation requires 

schools to have the SMART (School Multi-hazard Assessment Resource Tool) School Tool on 

their premises. SMART is used by schools to analyse their current safety and security level of 

preparedness (USA Fire Administration, 2001). After assessing their vulnerability level, each 

school is required to comply with government safety regulations for installation of fire detection 

and fighting equipment (Grosse & Malven, 2003).  

A case study by Grant (2008), in Massachusetts, concluded that the best way to reduce fire 

incidences in school dormitories is by curbing the amount of flammable artwork and 

decorations hanging in classrooms and hallways. Additionally, classrooms must have sprinkler 

systems and, in cases where such systems are missing, the teachers will be barred from covering 

the walls with excessive teaching aids that are made of non-flame resistant materials (Connors, 

2008). In schools with sprinklers installed in their buildings, thirty percent of the classroom 

walls can be covered with teaching displays made from paper (Fickes, 2002).  

Thus, good safety practice, by school administrators, is essential in the design and planning of 

school building constructions. Safety regulations are best implemented by enlisting the services 

of fire protection designers and engineers (Cote, 2008). From research by the St George’s 

Hospital Medical School (2007), school buildings should have escape routes, which are properly 

located, with the right number, width, location, and construction design. Also, the use of fire 

resistant construction materials is highly recommended in school buildings. As demonstrated by 

Cote (2008), major advances in fire alarm systems, life safety, rescue training, fire risk analysis, 

and water mist suppression are gaining popularity in schools as the main means of fire 

prevention. Recommendations from the St George’s Hospital Medical School (2007) promotes 

the need for school administrators and inspectors to complete a fire inspection report for the 

educational facilities in their schools. Such inspections show whether fire safety regulations, 

code requirements, and fire safety standards are enforced as regulated by law (Petrocelly & 

Thumann, 2000).  

Other studies into the causes of school fires in the United States have found that arson is the 

major cause of school fires (Beranek, 2009). Other significant causes include the improper 

handling and storage of flammable liquids, overloaded electrical outlets, and the excessive 

accumulation of rubbish (Grant, 2008). Similarly, changes in the original design of buildings in 

schools, where classrooms are turned into motor repair workshops, spray painting rooms or 

other industrial arts instruction areas (Beranek, 2009), have been sighted as significant 

underlying causes of school fires. In this regard, renovations in buildings, formerly intended to 
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be used as learning premises, must be undertaken in accordance with safety regulations for the 

new use. Furthermore, the improper handling and storage of inflammable liquids, particularly in 

the use of underground storage tanks, are potential dangers to the environment, especially if 

they leak (Mcgovern, 1996). School buildings that house these combustible liquids must, 

therefore, comply with all the legal requirements (Beranek, 2009), including federal, state, and 

local regulations, in order to maintain safe environments in schools. Apart from causing 

environmental degradation, leaking underground storage tanks have been reported to cause fires 

and explosions; thus they present a very real threat to human safety (Mcgovern, 1996). In 

Boruch’s (1975) study into the state regulations of private schools, it was found that neither 

employees, nor any other individual, should handle any controlled substances within the school 

environment; they should be handled by only authorised personnel.  

In line with this requirement, and demonstrated by various studies, including that of (Boruch, 

1975), many learning institutions are currently housing students who are known to habitually 

carry weapons, be engaged in drug trafficking, both as sellers and buyers, and are involved with 

gang recruitment and rivalry groups. Hurwitz, Menacker, & Weldon (1996) contend that such 

students have diminished respect for all forms of authority and, hence, pose a big security risk to 

all other children and the professionals who serve them. It seems evident that this group of 

students has been strongly influenced by the current changing family structures; these include 

increased numbers of single and teenage parents, along with an increased number of cases of 

poverty, which have become a common phenomenon in society. In view of these findings, it is 

essential that safety regulations in schools worldwide help to identify and develop appropriate 

tools, strategies, and model programs that can enhance safety in the school environment. To 

handle this challenge effectively, schools must implement safety plans and comprehensive 

prevention programs that attempt to address the root causes of the violence (Hurwitz et al., 

1996). In addition, the schools need to work closely with the police to ensure there is no 

handling of controlled substances within the school environment. Any offender, 18 years or 

older, caught within 1,000 feet of the school grounds occupied by minors, will receive an 

additional imprisonment of two years in the state prison (Noonan & Vavra, 2007).   

It has also become a requirement that all private and public schools have a first aid kit in the 

school; the kit is to be carried with the pupils whenever they are taken out on school-sponsored 

field trips (Grosse & Malven, 2003). When the field trips are taken in high-risk areas, 

particularly those commonly known to be infested by poisonous snakes, the first aid kit must 

contain medically accepted snakebite remedies (Grant, 2008). Additionally, the field trip must 

include someone employed by the school who has passed a proficiency course in first aid, 

certified by the American Red Cross (Grosse & Malven, 2003), with emphasis on the treatment 

of snakebites. In a different but safety related situation, all toxic chemicals used in the school 

laboratory, or art and craft rooms, must first be passed by the USA Office of Environmental 
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Health Hazard Assessment for certification and authorisation before use. Moreover, any 

materials suspected of containing toxic substances thought to be injurious to human beings must 

not be used in the school (Grosse & Malven, 2003), unless they have been assessed by an 

authorised body and they meet appropriate labelling standards; without these certifications they 

remain banned from use.  

According to (Husoe & Dewar, 2005), buildings constructed for general purpose use by the 

public must satisfy all the building requirements stipulated by the US Department of General 

Services for Occupancy. In addition, all school buildings must meet all local building 

requirements and be approved by that Department before use as a learning institution. If the 

building is to be used as a private school, then it is subject to the provisions of the “Private 

Schools Building Safety Act of 1986”. The Act ensures that children attending private schools 

are afforded equivalent earthquake safety as those students attending public schools. Further, the 

Act regulates the design and structure of private schools and provides for inspections by an 

enforcement agency (Grosse & Malven, 2003). Husoe & Dewar’s (2005) study also noted that 

the governing board of each private school must establish an earthquake emergency procedure 

system in every building having more than one classroom, or with an occupant capacity of more 

than fifty pupils. These earthquake emergency procedure systems must include a program to 

ensure that the students and staff are trained in earthquake emergency preparedness. 

In the provision of safe school environments for both children and teachers health matters are 

paramount. Indeed, it is a legal requirement for UK schools to keep accident data records. These 

records are usually maintained at regional levels by schools, as well as hospitals, community 

health offices, ambulance services, and education authorities. Earlier studies have shown that 

there are considerable differences in the accident reporting activities between the schools in the 

primary and secondary sectors (Latif et al., 2002; Williams et al., 2002). However, it was found 

that some schools under-reported school accidents (Stark et al., 1997), whereas others over-

reported, often in anticipation of complaints and litigation (Macgregor & Hiscox, 1998). This is 

a common phenomenon in the USA, where some states, such as California, provide financial 

assistance to private and parochial schools under the Child Nutrition Program. Moreover, the 

state permits private elementary and secondary schools to stipulate conditions for admission of 

students to their schools. For example, students seeking admission to private schools must first 

be fully immunised against any childhood diseases considered a health risk by the State 

Department of Health Services (Sibert, 1991). Similarly, individuals seeking employment at 

these schools must present a bill of clean health proving that they have undergone a medical 

examination within the last two months and were found to be free of any communicable disease 

(Sosnowska & Kostka, 2003). To ensure that total safety within the school environment is 

guaranteed, Sosnowska & Kostka (2003) identified that schools must be equipped with a sick 
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bay for students, where first aid can be given and any ailment contracted in the school can be 

treated.   

Further, it is imperative that schools have school buses, which must be housed within the school 

compound. For those schools without buses, the school administration is bound to source 

transport for their pupils from private companies and individuals as the need for such arises. 

Whichever case is applicable, safety regulations pertaining to the construction, design, 

equipment installation in the buses, operation, and colour of the school buses must be 

appropriate for all schools, both private and public (Spoor, 1996). As established earlier, the fuel 

used in school buses must be handled within the confines of safety regulations. The findings by 

Carter, Bannon, & Jones (1994) stress the importance of providing instructions in school bus 

emergency procedures and passenger safety for students transported in a school bus or a school 

pupil activity bus. Also, as reported (Sibert, 1991), safety instructions must be given prior to 

departure on a school trip, to all pupils in pre-Kindergarten through to grade 8. Otherwise, the 

instructions must be given at least once per year. 

To foster uniformity, and to achieve a common goal, some governments have instructed all their 

schools to adopt similar curricula and to use English as the basic language of instruction (Spoor, 

1996). This regulation has the outcome of uniting all the students, in either public or private 

schools, for the purpose of developing safe environments for both children and teachers. In view 

of this regulation, individuals with disabilities are entitled to the same full and equal access to 

both private and public schools as other members of the public. Spoor (1996) argues that 

teachers should learn how to include individuals with disabilities, and the mainstream students, 

in their daily curriculum. Further, studies on the use of a common curriculum and English as the 

main language in schools have revealed some exemptions, particullarly where some private 

schools are concerned. Students attending private schools are, therefore, exempt from attending 

compulsory law classes if the schools offer instruction in the several branches of study required 

in the state’s public schools (Hurwitz et al., 1996). Moreover, pupils proficient in English, as 

well as being fluent in another foreign language, may be instructed in classes conducted in that 

foreign language (Spoor, 1996). Finally, pupils with special needs are placed in both public and 

private schools, as required by law, since they have equal rights to education that matches any 

other mainstream child.  

In maintaining a safe environment in schools, teachers, administrators, and the community at 

large, are expected to be role models for students. Spoor (1996) underscores the importance of 

good role models in the lives of children if schools are to succeed in developing a safe working 

environment in the school. The basic goal of a safe-school plan, as illustrated by Hurwitz et al. 

(1996), is to create and maintain a positive and welcoming school climate in which all members 

take pride. Such a climate is healthy and conducive for the emotional well-being and growth of 
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every student (Ferguson, 1994). At the same time, however, the schools need to provide firm 

and consistent rules and guidelines to achieve appropriate student behaviour. Studies done on 

this area, such as, (Ferguson, 1994; Hurwitz et al., 1996; Spoor, 1996), indicate that all the 

stakeholders involved in the school must recognize their responsibility to work for, and achieve, 

their respective goals. Furthermore, it is the express duty of the school administrators to provide 

guidelines for all representatives, such as the school staff, students, parents, and the community, 

to achieve a sustainable safe-school plan. Additionally, Stephens (1994) argues that the school 

administrators must establish a continuous system of school crime tracking, reporting, and 

feedback, and channel this information to concerned parties for appropriate action.  

Since young people have a legal obligation to attend school, it is the corresponding 

responsibility of the school personnel to provide children with a safe environment in which 

learning can take place (Stephens, 1994). Achieving this end, requires the development of a 

school safety plan. Hence, it is essential that all stakeholders, in each school, extended 

invitations to, and involve, the entire community (Hurwitz et al., 1996). Without a whole 

community agreement in relation to the need for a safety plan, the sought outcome for the 

school, its staff and students will not be achieved. Studies across the globe have shown that 

schools that register the greatest number, and most severe incidents, of crime and violence are 

located in communities that also exhibit these negative characteristics (Stephens, 1994). To deal 

with cases of unrest in schools, sensitisation of the youth towards behaviour change is highly 

recommended. Indeed, evidence from research indicates that students who are engaged in 

school activities involve themselves less in school unrest than those without any meaningful 

school involvement. For this reason, it is highly recommended that students, teachers, 

administrators, and parents work together to support the safety of the school environments 

(Hynes, 2007). 

2.2.3 Discussion of a Sample UK Accident Reporting Investigations  

An investigation of accident reports in UK schools have found that almost one-third of primary 

schools send no accident reports to their Local Education Authority (LEA), and more than half 

of these schools have no records of inspection (Williams, Latif, & Cater, 2003). Further, almost 

half of the inspected schools do not report minor accidents, whereas just over one-fifth achieve 

full reporting by duplicating accident-book entries onto accident-report forms. The high-

reporting primary schools tend to be full-reporting schools with poor environments. In the 

comprehensive sector, the most important influence on accident reporting is the onsite nurse. In 

this study, the low-reporting activity of one school with a nurse resulted from the decision of the 

head teacher to keep all accident reports within the school premises. The Department for 

Education and Employment guidance (Dunn, Lucas, Woodgate, Onions, Winkworth, Worth, & 

Smith, 2010) stresses that it is for schools and LEAs to develop their own policies and 



Chapter 2: Literature Review 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       17 

procedures. However, schools with more employees have a statutory obligation to keep a 

readily accessible accident record, either in written or electronic form, for a minimum of 3 years. 

This may be combined with a RIDDOR (Reporting of Injuries, Diseases and Dangerous 

Occurred Regulations) record and a record of first-aid treatment. 

Moreover, the school staff have a common law duty to act as any reasonably prudent parent 

would to ensure the health and safety of pupils on school premises. In reality, the rules 

regarding record keeping and reporting are not designed particularly for schools and are 

sufficiently vague to encourage non-compliance. Additionally, accident rates are not presented 

to school governors routinely, and are unavailable to other schools in the same locality. In the 

UK, very few schools have health and safety committees, a failure that has been recognized and 

criticized by the Association of Teachers and Lecturers (ATL).  

Education authorities, who fail to collect complete accident data, run the risk of operating an 

inferior data system. This failure is of great concern to those teacher unions that are pro-active 

in the accident field. The ATL, for example, advises members to report details of accidents 

involving pupils immediately, and not to fill out a written accident report without first 

submitting a draft to headquarters. This procedure extends the locus of interest in school 

accidents from the local education and healthcare agencies, and may have implications 

regarding confidentiality issues. Internet or intranet reporting, on a standardized electronic form, 

may improve the collection of accident data and seems a logical progression in the reporting of 

school accidents to LEAs. It is, therefore, important that consistency in accident reporting across 

schools is realized (Macgregor & Hiscox, 1998; Stark et al., 1997) to obtain data of sufficient 

quality for its intended purposes. 

However, the earlier findings by Carter et al. (1994) emphasise the need for increased 

supervision, which they considered to be the most important factor in accident prevention 

(53.6%), followed by safety education (46.4%), and safer buildings (21.5%). The educational 

approach (that is, whatever conditions exist for an accident to happen are multifactorial and 

resistant to traditional health) to reducing the accident rate has been criticised by Ferguson 

(1994) who favoured interagency collaboration to address this problem. This collaboration 

involves safety education, safety regulation, and safe buildings, which together equal accident 

prevention (see Figure 2-2). 
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Figure 2-2: Three major factors in accident prevention (Ferguson, 1994) 

 

While Ferguson (1994) includes safety education in the process, others have demonstrated that 

health and safety education does not have a good record for preventing accidents involving 

children (Sibert, 1991). For example, Sheps & Evans (1987) found a relative risk of 6.3 for 

uncontrolled versus controlled areas in their school sample. Firstly, they stress the need to 

investigate and consider the manner in which student behaviour is controlled. Secondly, they 

perceive only a limited value in associating school injury rates with the structural characteristics 

of the school. Nevertheless, uncontrolled areas have been identified as being associated with the 

greatest risk of injury in primary schools. In contrast, controlled areas have been given this 

distinction in secondary schools (Stark et al., 1996). There are difficulties, however, as parents, 

social workers, and medical personnel struggle to agree with on how much supervision 

elementary school children need (Peterson, Ewigman, & Kivlahan, 1993). Also, there is concern 

over the current degree of regulation imposed on children’s play. Recognised as an essential 

means of physical, mental, and social development, play has, in recent years, been characterised 

by a reduction in outdoor activity and an increase in adult supervision (Valentine & Mckendrck, 

1997). An important part of this debate includes the recognition that obesity is an increasing 

problem for children. While injuries sustained at school are as costly in terms of disability, 

treatment, data collection, and lost education, the exact costs are difficult to calculate because of 

the complexity of the problem and the poor quality of available data. 

Based on Department of Trade and Industry statistics, the Child Accident Prevention Trust 

estimates that, in the UK, up to 6 million school days are lost annually due to accidents 

(Williams et al., 2003). Almost 44% and 20% of primary and secondary school accident victims, 
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respectively, were referred to a hospital for treatment. This referral rate imposes a significant 

load on A&E units nationwide. To calculate the health-service costs for treating accident 

victims, the numbers are derived from projecting small-scale studies. Based on a one-month 

study of A&E attendance at one hospital, in 1997, Stark et al. (1997) estimated the annual cost 

of hospital treatment for school accidents in Scotland at over £1.8 million. 

2.2.3.1 Questionnaire Responses from Primary School Staff 

A study by (Williams et al., 2003) showed that approximately half of the respondents used 

hospital treatment/sending a pupil home as the criteria for reporting accidents to the LEA. 

Thirty-four percent of respondents reported injuries (such as broken bones or head bumps), 8% 

reported all accidents/injuries, and 5% reported accidents in the school environment. The staff 

in most schools appeared to be content with their accident rate; only 11% were dissatisfied, 

whereas 14% described their accident rate as good/excellent. Very few head teachers knew how 

their accident rate compared with rates in other schools, in the same locality; however, 

approximately 70% thought that this shared information would be beneficial. The amount of 

staff time taken up by treating accidents was not generally of much concern, with only 17% 

indicated that accidents took up quite a lot of time.  

In schools, playgrounds carried most of the blame for accidents, with play and inappropriate 

behaviour being identified as the major causes. According to 70% of head teachers considered 

that pupils received effective instruction in playground behaviour, but 11% admitted that 

playground rules and regulations were not clear and consistent (Williams et al., 2003). A major 

variable were the potholes and disintegrating surfaces of the asphalt and tarmacadam 

playgrounds.  

Approximately one-third of the playgrounds were rated as being in good condition and one-third 

as poor (Williams et al., 2003). In order to reduce accident rates, changes to school sites were 

deemed necessary by 50% of the respondents, whereas 33% selected the combination of more 

education and site improvement to address the problem. Almost all the head teachers had 

introduced measures to reduce school accidents, although 35% had no further objectives. One 

example was the painting of games on some playgrounds, for the children’s enjoyment, 

although some had predated the arrival of the head teacher. Two-thirds of the head teachers 

were in favour of painted games as a focus for reducing accidents; however, they admitted that 

children soon lost interest in self-directing the games and, thus, the children needed to be shown 

how to use them. 

Relatively few schools, 11%, had problems coping with the results of accidents, although first-

aid updates for staff did not appear to be a regular event (Williams et al., 2003). Only 20% of 

respondents believed that they would not benefit from the employment of a school nurse. An 
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important aspect of maintaining safety in schools is the pupil/supervisory ratio. Most junior and 

primary schools had a pupil/supervisory assistant ratio of 30–50:1; however, infant schools 

tended to have a lower pupil/supervisory assistant ratio, being in the range of 30–40:1. There 

was some interaction between supervisors and children in the playing of games at half of the 

infant schools; the pupils were generally kept in supervisory sight during breaks, with one 

school using Closed Circuit Television (CCTV) for this purpose. Notably, most schools 

regulated play facilities to some extent, even if this was only via the distribution of appropriate 

footballs. Two-thirds of schools also monitored the type of shoes that children were wearing for 

specific play. 

2.2.3.2 UK Accident Reporting Investigation Results  

The possibility of a nurse shared by schools in a cluster group (a contact group of primary 

schools feeding a comprehensive school) was raised during the research team visits to schools 

(Williams et al., 2003). There could be a number of roles for a suitably trained peripatetic nurse, 

for example: accident treatment, post-accident care, health promotion, teaching, environmental 

management (children playing in the wrong environment), the compilation of accident data, and 

the dissemination of information on initiatives to reduce bullying and unintentional injuries in 

the cluster school group. Much information exists that could be shared between schools in the 

area of accident recording, reporting, and prevention. This information includes: booklets that 

have been produced to train lunch time supervisors; and school specific information on the 

suitability of playground games, soft play areas for nursery classes, and the use of playground-

cleaning equipment. A number of schools keep good records of their minor accidents and could 

help others to implement this process. Some sensible safety measures had been introduced in 

some of the schools inspected, such as: a ban on ball games in unsuitable play areas; the 

separation of active from quiet games; the management of different age groups in primary 

schools; and the zoning-off of walls and steps. 

However, more could be done by education authorities to co-ordinate interschool activities, 

especially as some initiatives appear to work. One pilot study, a people management on the 

playground programme, led to a 78% decrease in injuries following the recognition that the 

playground site was responsible for up to 80% of elementary school injuries. In this respect, 

Williams et al. (2002) and Williams et al. (2003) has drawn attention to the fact that low pay 

and poor training of supervisory assistants would be better used to direct playtime activities and 

contribute to the informal education of children. The benefits of good staff, and staff 

collaboration in accident reporting and prevention procedures, were evident during site visits. 

Overall, an impression was formed that standards of discipline and the provision of adequate 

supervision to enforce these standards are of more importance in determining accident rates than 

the differences in school environments. Although the education and healthcare agencies 
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investigated were located in one area; they were unlikely to represent the best or the worst 

practice in the UK. The poor exchange of information on accident rates in schools and the 

accident-prevention strategies within and between the different agencies was disappointing, 

although not an unexpected finding. Some studies also identified deficiencies in the collection 

of school-accident data by the A&E and ambulance services; for example, the lack of 

computerization, software not being set up to facilitate the data collection, and the failure of to 

use the collected data effectively. These problems are not insurmountable, and could probably 

be overcome by negotiation rather than the outlay large financial resources (Williams et al., 

2003).  

There is also a need for greater collaboration between the health and education sectors to 

improve the current referral of accident victims, and the reliability of accident data in order to 

standardize procedures, and to purchase and make the best use of the computer software. It 

appears that the conclusions and recommendations made by Carter et al. (1994) approximately 

ten years ago are relevant today that is: more schools need effective safety committees; national 

guidelines are needed on accident reporting; and better supervision of pupils is required. The 

current degree of complacency suggests that little progress will be made in the near future to 

improve school-accident statistics. 

2.2.4 Discussion of a Sample USA Accident Reporting Investigation 

During the past decade in America, educational opportunities have gradually eroded in the 

nation’s schools. These opportunities have been undermined by violence and the fear of 

violence. Yet the nation’s basic goals are intact: to provide educational opportunity, foster 

individual accomplishment in a diverse society, and preserve guaranteed rights and freedoms for 

all citizens. Numerous prevention and intervention strategies have been outlined, each 

developed to ensure that the nation’s schools are able to educate children in safe environments, 

and that all youth have the opportunity to learn, grow, and mature as socially responsible 

citizens. Although these strategies are a good starting point, additional interventions are needed. 

Through the efforts of educators, law enforcement officials and parents are working in concert 

to implement these strategies and continue to test new ones, it is possible to reduce the violence 

found in today’s schools and to create safe schools in every community (Arnette & Walsleben, 

1998). 

2.2.4.1 USA sample Accident Reporting Investigation Results 

In the United States, the level of school accidents decreased from the early 1990s, being 61% of 

all incidents. In 1997 only eight out of 1,000 students were victims of accidents at or on their 

way to or from school (Small & Tetrick, 2001). Nevertheless, much of this drop relates to 

serious accidents, as current levels are still above those in the early 1980s. At the same time, the 
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reports of being bullied and feelings of insecurity among 15-year-olds, in 22 countries, suggest 

that American students were around the average. 

The federal government has funded an array of work on school safety projects that monitor 

trends, provide research and evaluation, and support technical assistance (Barrios, Baer, Bennett, 

Bergan, Bryn, Callaway, Davis, Downs, Dressler, Ho, Karp, Mathews-Younes, Macmurray, 

O'brien, Overpeck, Reed, Small, & Tuma, 2000).  Since 1998, it has published a statistical 

report, Indicators of School Crime and Safety and the Annual Report on School Safety, which 

provides a comprehensive survey of trends, initiatives, and good practices. An inventory of the 

federal initiatives on school violence has been published by the Centres for Disease Control and 

Prevention. Additionally, recent major initiatives include Safe and Drug-Free Schools and Safe 

Schools/Healthy Students. Further, Federal dollars fund the Hamilton Fish Institute on School 

and Community Violence, a technical assistance centre, which is developing and testing the 

effectiveness of school-based strategies; the National Resource Centre for Safe Schools, which 

works with schools and states to develop comprehensive safe school plans; and the National 

School Safety Centre (NSSC), a resource and training centre that provides training for the 

Community Oriented Policing Services (COPS) in school programs.  

More recent initiatives stress comprehensive school-committee approaches. For example, the 

Safe and Drug-Free Schools Initiative provides resources to every state and most school districts 

for school-community projects and to support training and technical assistance, including 

satellite telecasts. The Safe Schools/Healthy Students Initiative funded 54 demonstration 

programs in 1999 and another 22 to 2000 (USA Departments of Education and Justice, 2000). 

In each case, the local education authorities were working in partnership with public mental 

health providers, justice and law enforcement authorities, and families and students. 

Comprehensive plans based on best practice were being developed to promote students’ health 

and prevent violence, while technical assistance has been provided and a national evaluation 

was being undertaken. Other state initiatives included state-wide program developments in 

Colorado, New York, and North Carolina.  

The critical elements of a comprehensive approach to school safety in the USA include: 

 Identifying and mobilising key partners in the school community, including parents, 

local agencies, community organisations, residents, and the private sector; 

 Developing a careful assessment of local school and community problems to determine 

policies and priorities based on partnership consensus; 

 Developing local action plans to address the causes of school violence and victimisation, 

not just its symptoms, and promote healthy schools; 

 Implementing and evaluating long- and short-term prevention projects; and 
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 Remembering that this is a long-term process and the necessity of educating the public 

that prevention is a normal part of local school and community life (Sansfacon & Welsh, 

1999). 

In addition, there are different definitions and understandings of school safety and accident 

prevention. The overlapping concerns for both students and staff include: 

 Safety from accidents and injuries; 

 Safety from self-harm; 

 Safety from intrusion; 

 Safety from fear of victimisation; 

 Safety from vandalism; 

 Safety from theft; 

 Safety from bullying and intimidation; 

 Safety from sexual and racial harassment and assault; 

 Safety from violence and aggression; and 

 Safety from group mobbing or extortion and drug and gang activities (Shaw, 2001). 

2.2.5 Current Status of Safety Systems in Saudi Schools  

Education spending has risen dramatically in Saudi Arabia in the last decade, with a 12.8% 

increase in spending during the last year alone, from Saudi Riyals 121.9 billion to 137.6 billion 

(Conway, 2010). There are about 25,000 schools, of which 16,000 operate out of rented 

buildings. The government has spent money acquiring land on which to build schools that will 

lead to the addition of new buildings (Conway, 2010). Nowadays, there are 33,000 schools 

(Saudi Ministry of Education, 2013). Attendance at school is completely free; there are no 

tuition fees, and post-secondary students actually receive a stipend. The government also funds 

vocational training centers, which offer Saudi students training in typing, shorthand, accounting, 

and other skills. The Saudi government has taken stringent measures to ensure that safety 

regulations are observed in all walks of life. Development strategies have concentrated on the 

areas of education, technology transfer, and environmental protection. Furthermore, research 

studies, concentrating on the development process in Saudi Arabia, have shown that attention is 

paid to satisfying the basic needs of all citizens for health care, education, and employment. 

Analysts argue that this development process is considered a basic investment in the country’s 

human resource capital to benefit the whole society in the longer term. Greater efforts have been 

channelled towards the provision of safer living environments for all citizens in the country 

through services such as good and safe road network systems, safe drinking water, and safe 

habitable environments. The implementation of the said development strategies has seen the 

availability of various safety systems in Saudi Arabian schools, as enumerated below. 
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Several studies have concentrated on the population growth of the country, and they have 

identified a prolific population growth rate among young people. The increased youth 

population explosion is likely to call for a safer living environment, particularly in schools. As 

illustrated by the Permanent Mission of Saudi Arabia to the United Nations (Saudi Ministry of 

Education, 2003), the Saudi Arabian government has been involved in a large scale housing 

scheme to offset the housing problems experienced in recent times. The government has invited 

the private sector to assist in the construction of housing units to ease the housing pressure. In 

their study, the Permanent Mission of Saudi Arabia to the United Nations indicated that the 

private sector is responsible for constructing 91.3% of all the units, while the Ministry of Public 

Works and Housing and other government agencies account for the remaining 8.7%. Further, 

financing to implement this project was sourced from loans on favourable terms from the Real 

Estate Development Fund (Saudi Ministry of Education, 2005), as well as a subsidy from the 

government through various government agencies.  

With the advent of accidents and deaths occurring in Saudi Arabian schools up until 1995, the 

government embarked on a crash program to build more schools in the country, through the 

Ministry of Education (Saudi Ministry of Education, 1995). However, available reports 

indicated that these new buildings lack safety regulations. For example, one reported accident 

occurred because of poor engineering works involving a narrow staircase; another involved a 

wrong door installation. These incidents highlight the lack of pre-building plans and designs 

before construction is commenced. Further actions were taken, after a fire incident in 2002, by 

the government and the Ministry of Education; a crash program was instigated to install fire 

detectors in all classrooms, rooms, and corridors in all Saudi Arabian school buildings (Saudi 

Civil Defence, 2002). 

Notably, students’ behaviour has been the cause of several accidents in school buildings, and 

students therefore need guidance from the school principals, as well as from their parents. A 

number of accidents have been due to technical causes such as:  

1. Random and unstructured student exits from classrooms, which occur three times per 

day (two breaks and one prayer time); this may result in incidents causing students to 

fall and solid collisions causing injuries and broken bones.  

2. The lack of adequate ventilation in classrooms may cause students to suffocate due to 

the lack of oxygen or because of dust from the chalk.  

3. The very quick exits may reduce students’ control if, for example, they need to stop 

suddenly.  

4. Randomly arranged tables, etc. may cause falls during exits from the classrooms.  
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5. Sportsgrounds made of soil can sometimes contain stones, which may lead to injuries if 

students fall during sports exercises.  

6. Open spaces that are not shaded may affect students with sun burns during breaks, 

whether first or second breaks.  

7. Random and disorganised standing in the cafeteria for breakfast requests.  

8. Toxic or poisonous plants may cause serious health issues that could lead to death, 

either through inhalation, contact with the skin.   

9. The lack of adequate air ventilation in the classrooms.  

10. Large amounts of spilled water in bathrooms, due to poorly installed taps, may cause 

slipping accidents leading to broken bones from falling.  

11. Sharp angles in flooring may lead to scratches and broken bones when falling.  

12. The slippery surface of stairs may lead to slipping.  

However, the Saudi government is committed to providing safe environments for its citizens. 

Thus, environmental hygiene has an important role to play in maintaining the welfare and health 

of the country’s citizens, in the preservation of national resources, and in the control of 

epidemics, diseases, and pollution. To ensure that there is environmental hygiene in schools, the 

government has invested heavily in the provision of comprehensive sewage services to curb the 

problem of rising ground water tables (Saudi Ministry of Education, 2003), which has the 

overall effect of general environmental degradation and an influx of water borne diseases. 

Suggested remedies to these problems, based on a number of research findings, include the 

development of more high capacity sewage treatment plants (Saudi Ministry of Education, 

2003). Due to the high population pressure in Saudi Arabia, available statistical data show that 

the Kingdom is producing very large volumes of waste (Saudi Ministry of Education, 1995). To 

effectively alleviate this situation, public education to sensitise the citizenry on environmental 

awareness is paramount. In view of this discourse, it has been established that safe school 

environments in Saudi Arabia have been attained by supplying all buildings with clean treated 

wastewater for general use and irrigation within the schools. This water supply is supplemented 

by water from other primary water resources, such as natural water towers and storage water 

tanks (Saudi Ministry of Education, 2003).  

Additionally, the government has instructed all schools to provide school children with spacious 

and safe playgrounds since play is an integral part a child’s learning process, a venture was 

kick-started by the country’s municipal services (Saudi Ministry of Education, 2003). Earlier 

research reports revealed that increased development of road communication networks had 

helped improve traffic flow, reducing the number of reported road accidents. Similar 

recommendations were made for school environments, namely, that the roads, passages, and 
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corridors in the environment must be constructed to safety specifications (Saudi Ministry of 

Education, 1995). As for municipal streets, these facilities within schools must be provided with 

adequate lighting to make them safe for the users. In addition, they must be regularly 

maintained for safe use by school children and teachers (Saudi Ministry of Education, 2003). 

Although developed countries, such as Saudi Arabia, have had limited research into the school 

safety context, Western countries have conducted numerous studies on this topic (Nansel, 

Overpeck, Pilla, Ruan, Simons-Morton, & Scheidt, 2001; Pellegrini & Long, 2002; Pepler, 

Craig, Connolly, Yuile, Mcmaster, & Jiang, 2006). Further, a number of studies indicate that 

school safety is of widespread concern in Asian countries (Ando, Asakura, & Simons-Morton, 

2005; Yang, Kim, Kim, Shin, & Yoon, 2006). However, the veracity of the results has been 

questioned as these studies were conducted using non-representative data or small samples. 

Furthermore, the studies did not detail how gender, school type, and regional findings, from 

Western school safety studies, applied to any developed country’s cultural context. Nisbett 

(2003) cited empirical evidence from the field of social psychology that suggests that cultural, 

behavioural and perceptual differences exist between the world’s population, whether they were 

in the West or the East. However, Benbenishty & Astor (2005) concluded that, even though they 

may differ on a frequency base rate, for any specific form of school safety, international school 

safety research has posited that many seemingly different cultures have almost identical patterns 

and structures of school safety. Therefore, to gain a clearer understanding of the similarities and 

differences within and between school gender, type, and region in Saudi schools, studies in the 

Saudi school safety issues are needed in a different context. 

In many developed countries, to regulate aspects related to school safety and associated risk 

factors, safety regulations have been introduced. In fact, in Saudi Arabia, the Ministry of 

Education has put in place regulations will ensure student safety and decrease the accident and 

incident rate. Bendak (2006) noted that these regulations included aspects related to aid courses 

for teachers, laboratory safety guidelines, and student supervision. However, due to the lack of 

measurements, the extent to which these regulations are being successfully implemented in 

schools is not known. 

Thus, even though safety regulations exist, it is difficult to execute such regulations, especially 

in Saudi Arabia with its large number of schools (33,000). Additionally, poor communications 

and inadequate reporting make the management of safety environments even more difficult. 

One way to overcome these obstacles is to develop a system with more effective communication 

techniques and reporting frameworks. In this instance, the Balanced Scorecard (BSC) system 

appears to be the most efficient solution. The BSC enabled users to communicate through 

different levels of their organisations and gave them a broader view through linking a variety of 

operational measures. Kaplan & Norton (1992) asserted that the BSC system enables managers 
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to meet their needs to effectively manage the performance of essential sectors in the 

organisation. Apart from the field of commerce where it originated, the BSC has been adapted 

to a range of performance evaluation problems, including information technology (Stewart, 

2008), healthcare (Inamdar, Kaplan, & Bower, 2002), Tourism (Phillips & Louvieris, 2005), 

Construction (Mohamed, 2003), to name a few. In schools, for example, principles can 

effectively report the safety performance of their school to the Ministry of Education, leading to 

a better compliance with the safety regulations and, ultimately, reducing the number of 

accidents at schools. The following section describes the BSC system in more detail.         

2.3 The Balanced Scorecard System and its Challenges 

The aim of this section is to provide a clear explanation of the challenges of implementing the 

BSC system. In doing so, it is important to first explain what the BSC system is and where it fits 

into an organisation. The four perspectives of the BSC system are then individually outlined, 

with some examples given for each perspective. Next, requirements for the implementation of 

the BSC system are summarised, followed by the presentation of challenges and barriers in the 

implementation of the BSC system.            

2.3.1 What is the Balanced Scorecard System? 

Managers are becoming increasingly concerned about how to achieve their planned goals. In the 

past, managers need only focus on financial goals and, therefore, the organisations’ 

performances were measured by financial measures. However, due to the limitations of financial 

accounting measures, these types of measurements have not been able to characterize present 

and future performances (Dearden, 1969; Hopwood, 1972; Vancil, 1979).  

Since the 1960s and 1970s, measuring an organisation’s performance has gone through 

considerable changes. A number of researchers (Lynch & Cross, 1995; Shields, 1997) agree that 

the financial measures of an organisation’s performance are not the only meaningful measuring 

tool, and with newer tools being available to overcome the weaknesses of these measures. 

Ongoing studies have clarified a broad range perspective in relation to an organisation’s 

performance (Atkinson & Brown, 2001; Phillips, 1999). One study, that by Kaplan & Norton 

(1992), introduced the notion of the BSC system. This study has received signification attention 

in the literature and was considered by Sibbet (1997) to be one of the most important 

management ideas of the past 75 years. 

Briefly, the BSC system aimed to provide a balance between financial and non-financial goals. 

Focusing only on financial performance was no longer appropriate and, as such, other 

operational performances became more relevant in the current era. Given this, and that what you 

measure is what you get, Kaplan and Norton (1992) argued that the BSC system gives 
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managers a broader view of their organisation by linking both the financial and operational 

measures. Hence, the BSC system enables managers to meet their need to effectively manage 

the performance of essential sectors in their organisation (Kaplan & Norton, 1996a). 

According to Nørreklit (2003), the BSC system was a revolution in administrative sciences, as it 

gave managers a better understanding of their organisations’ performance. Other researchers 

have described the BSC system as a new approach to strategic management (Cobbold & Lawrie, 

2002), as it provides an excellent framework for evaluating the performance of selected 

strategies in organisations (Hill & Jones, 2007). Leaders are increasingly aware that actually 

running these strategies is the real problem: Tony Hayward, the CEO of BP, stated that, “Our 

problem is not about the strategy itself but about our execution of it” (Kaplan & Norton, 2008). 

In this context, Figure 2-3 shows exactly where the BSC system should fit:   

 

Figure 2-3: Where the BSC system fits (Nair, 2004) 

 

2.3.2 The Four Perspectives of the BSC System 

The BSC system focuses on four significant perspectives: Financial Perspective, Customer 

Perspective, Internal Business Perspective, and Learning and Growth Perspective. Thus, the 

BSC system considers several aspects of an organisation, including the current state and 

expected position in the market and economy. This approach is important because the financial 

measurements reflect past events, while the coming events are recognised by non-financial 

measurements. Hence, the BSC system can be described as a selection of the key measures that 

are based on a firm’s objectives and missions. These objectives are a mixture of long-term and 
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short-term aims, as well as financial and non-financial aims. Therefore, the BSC system is a 

performance management system that includes three subsystems: a measurement system, a 

strategic management system, and a communication system. Figures 2-4 and 2-5 show the four 

perspectives of the BSC system with their underlying questions, and an example of a complete 

BSC system map. 

 

Figure 2-4: The four perspectives of the BSC system (Kaplan & Norton, 1996a)
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Figure 2-5: A complete BSC strategy map (Kaplan & Norton, 2001b)
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2.3.3 The Requirements for the Implementation of the BSC System 

Several studies describe and discus the adoption process for the BSC system and its influence 

on performance. Nair (2004) clearly explains the technologies and developments, outlining the 

six factors needed to successfully implement it: understanding the current position of an 

organisation; understanding the BSC learning cycle; understanding the implementations; 

practicing BSC as a project; using technology; and, finally, cascading a scorecard.  

Kaplan & Norton (1996a) clarify how to successfully implement the BSC system. They describe 

the four main principles for using measurement systems to accomplish the BSC system: 

clarifying and translating vision and strategy into strategic objectives; communicating and 

linking strategic objectives and measures; planning, setting targets and aligning strategic 

initiatives; and enhancing strategic feedback and learning 

1. Clarifying and translating vision and strategy into strategic objectives: firstly, researchers 

must decide the specific goals. Then, researcher must explicitly state those goals. Such 

identification of objectives and measures reveal the new internal processes that an 

organisation must excel at to ensure that its strategy is successful. At this stage, there is a 

major hindrance, namely, the lack of consensus. The reasons for this hindrance can include 

the culture of the organisation or school, or the shortage of a shared understanding regarding 

the overall school safety objectives and the contribution of the different functional units. 

However, since the development of the BSC system requires a group of teachers, school 

executives, and Ministry of Education officers to work together as a team, it should create a 

shared model of the whole school units and, ultimately, a full consensus among all these 

persons.  

2. Communicating and linking strategic objectives and measures: objectives and measures 

must be communicated throughout the school to all its members in different ways. All 

teachers, school executives, and Ministry of Education officers should understand the high-

level objectives and measures so that they can establish the individual objectives which 

support the unit strategy. More importantly, the BSC system should encourage a dialogue 

between teachers, school executives, and Ministry of Education officers about short-term 

performance goals; the formulation; and implementation of the strategy. Thus, every one of 

those persons should understand fully the long-term goals and strategies for achieving them. 

3. Planning, setting targets and aligning strategic initiatives: once the Ministry of Education 

officers establish and quantify the long-term outcomes or targets, they have to identify and 

align several strategic programs to achieve the planned targets. These initiatives, such as 

reengineering and transforming programs, will be the mechanisms and resources for 

achieving the outcomes. The focus on only specific processes that are critical for school 

safety strategic success is the significance of these programs. Finally, the Ministry of 
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Education officers should establish short-term objectives for performance measures, to 

provide specific targets for assessing progress in the short-term, relating to school safety 

management of long-term strategic plans. 

4. Enhancing strategic feedback and learning: in order to learn about the past and future, 

Ministry of Education officers have to review and update their strategies by knowing what 

has been achieved and what is going to come. By having short-term objectives for different 

measures, the Ministry of Education officers can examine whether the school safety 

performance is achieving its targets or not. They can also examine whether their 

expectations and assumptions for the future remain on track and are still valid. Such reviews 

and updates are performed through both single-loop and double-loop learning processes. 

The single-loop feedback process aims to ensure that the planned strategy is being 

appropriately executed when actions are taken. The double-loop feedback process is highly 

significant in its ability to recognise whether the planned strategy itself remains a viable and 

successful strategy, or whether it needs some adjustments. These reviews may also reveal 

that an entirely new strategy is necessary. The double-loop feedback process requires the 

Ministry of Education officers to engage in an intense dialogue to periodically review the 

strategies. Such systematic processes for implementing and obtaining feedback about a 

strategy fill a void that exists in most other management systems. 

2.3.4 Challenges for the Implementation of the BSC System 

Several researchers (Bourne, Neely, Mills, & Platts, 2003; Bourne, Neely, Platts, & Mills, 2002; 

Neely & Bourne, 2000), have found that the implementation of any new performance 

management system is prone to experiencing some challenges, particularly why the 

implementation of these systems may fail. Neely & Bourne (2000) explored two main reasons 

for such failure: poor design and difficulty of implementation. 

The first factor, poor design is related to inappropriate procedures in setting the measurements 

of performance. This occurs because the researcher often starts with: “What can we measure” 

instead of “What should we measure”. The first question leads merely to repackaging the 

existing measurements. Thus, it is important to start withdrawing the school safety strategy map, 

showing the cause-and-effect relationships in graphic representation to explain the school’s 

strategy, and the engineer’s view of the operations (Neely & Bourne, 2000). The final results 

involve choosing the critical and rational measurements in managing performance.  

The difficulties in implementing performance management systems are related to the 

organisational environment. These difficulties can be outlined under three headings: political 

challenges, the lack of infrastructure in organisations; and a loss of focus. Political challenges 

are realised through a psychological perspective, focusing on human reactions in organisations. 
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When subordinates commonly show fears and worries about being measured, this perspective is 

highlighted; “Especially where there is a culture of blame, measurement becomes almost 

impossible because nobody really wants measurement data to become available” (Neely & 

Bourne, 2000). In fact, the subordinates may start creating their own ways to manipulate the 

outcomes of the new measurement system. In such cases, implementing performance 

management systems can turn from being an ambitious project to being a failed project. Thus, it 

is essential to ensure that the introduction of any new performance management system has a 

more friendly appearance.           

In terms of infrastructural difficulty, the lack of technical ability relating to the school 

principal’s information is another challenge that leads to failure in implementing performance 

management systems. The failure may occur because organisations often have more than one 

database, without them being technically linked together (Neely & Bourne, 2000). One reason 

may be the nature of work of an organisation itself. In such circumstances, rebuilding new 

information systems, that enable the Ministry of Education officers to analyse and evaluate data, 

is an extraordinarily complicated task; this task is time consuming and it requires skilled 

employees. In developing countries, the situation is expected to be even worse, a result in the 

deficiency of the information technology capacity (Ziadi & Kuofie, 2006). Thus, the Ministry of 

Education officers need to be prepared to exert more effort throughout the implementation of 

the new performance management systems.       

Importantly, the required time and effort needed to implement a performance management 

system may lead the Ministry of Education officers to lose focus, possibly because the officers 

may feel frustrated because the process of implementing the new system is lengthy, with no 

current applications in use (Neely & Bourne, 2000). Therefore, it is important for the officers to 

keep focused on the implementation process, and remember that initial progress will be slow, 

but reap later rewards.  

Similarly, the study by (Bourne et al., 2002) suggests that four elements hinder the 

implementation of the performance management systems: the required effort; the ease of data 

accessibility through IT systems; the consequences of measurement; and the initiatives related 

to being overtaken by a new parent company. In 2003, they reviewed the managerial literature 

on the implementation of performance management systems. The review highlighted the need 

for more investigations into the barriers and setbacks in implementing performance 

management systems.                             

While several organisations have used, or are still implementing, the BSC system, there are 

increasing numbers of claims about its unsuccessful implementation. According to Mccunn 

(1998), the service leader for the Executive and Management Information, KPMG Management 

Consulting, a UK firm, the reported rate of failures in implementing a BSC system reaches 
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seventy per cent. More recently, a poll conducted in the BSC Forum (Dubai) shows other 

interesting figures. For instant, only twenty-nine per cent of the participants believe that their 

organisations effectively uses the BSC system (Institute for International Research Middle East, 

2008). Furthermore, numerous studies claim about its unsuccessful implementation the BSC 

system, these are (Chan & Ho, 1999; Olve, Petri, Roy, & Roy, 2003; Pforsich, 2005; 

Venkatraman & Gering, 2000). 

Generally, the failures that occur in both the communication and transformation strategies are 

the most frequent causes for an unsuccessful implementation of the BSC system (Kaplan & 

Norton, 1996a). Table 2-1 presents a brief summary of these difficulties as the primary sources 

for the failures during implementation. 

Table 2-1: The BSC system barriers 

The barrier Author(s) 

Inappropriate set of measures and indicators Kaplan & Norton, (2001a); Neely & 
Bourne, (2000)  

Inability of the BSC system implementation team to recognise 
cause-and-effect relationships 

Kaplan & Norton, (2001a); Neely & 
Bourne, (2000); Speckbacher, 
Bischof, & Pfeiffer, (2003)  

A delay in implementing the BSC system, particularly for 
organisations in highly variable environments 

Kaplan & Norton, (2001a); Nørreklit, 
(2003)  

The BSC system implementation team’s misguided 
consideration of the system as a measurement system and a lack 
of focus on applying the strategy 

Braam & Nijssen, (2004); Kaplan & 
Norton, (2001a); Pforsich, (2005); 
Schneiderman, (1999)  

The lack of shared involvement in implementing the BSC 
system, by members at different levels of the organisation 

Andersen et al., (2001); Kaplan & 
Norton, (2001a); Schneiderman, 
(1999)  

The lack of formal communication and feedback systems Kaplan & Norton, (1996a); Pforsich, 
(2005)  

The deficiency in linking BSC to compensations Debusk & Crabtree, (2006)  

The lack of awareness of external elements over which 
organisations do not have control 

Mooraj, Oyon, & Hostettler, (1999) 

 

2.4 Chapter Summary 

This chapter provides an extensive review of the literature pertinent to the issue of school safety, 

including: concepts of school safety, diffusion of school safety, factors influencing school safety, 

and the climate for school safety. These issues are also examined within the context of school 

safety in the UK, the USA and Saudi Arabia, with the view that the deficiencies in the existing 

generic system have been identified. It also discusses the concepts of the BSC system and the 

possibility of its application in Saudi schools, as well as explanations of the difficulty in 

developing a balanced scorecard system. The next chapter addresses the development of a safety 

performance BSC in Saudi schools. 
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3 Chapter  

Conceptual Safety Performance BSC  
 

3.1 Objective and Structure of the Chapter 

As shown in the previous chapters, this study sought to develop a BSC that could evaluate the 

indicators of safety performance at schools in Saudi Arabia, including both leading and lagging 

indicators. The literature review and the conceptual safety performance BSC identified some 

salient aspects related to safety in Saudi schools. This chapter focuses on forging performance 

measures that can be used to develop a BSC to assess how effectively safety procedures are 

being implemented. The following sections detail the theoretical development steps of the safety 

performance BSC. Section 3.2 establishes the theoretical framework and the processes and 

strategies that have been used for the development of the BSC. Section 3.3 conceptualises the 

framework perspectives, factors, and items. Section 3.4 presents the hypotheses that specified 

the causal linkages connecting the framework perspectives. Section 3.5 summarises the chapter. 

3.2 Development of a Safety Perfromance BSC for Saudi Schools 

The five salient perspective indicators identified in the current study can be summarised as 

follows: (a) safety management and leadership through the elimination or reduction of 

accidents; (b) improvement of safety performance levels through safety learning and adequate 

training for new recruits, as well as through the establishment of an effective feedback system; 

(c) policy, procedures, and processes related to establishing a feedback system, creating a better 

working environment, implementing effective follow-up systems, and carrying out effective site 

planning; (d) workforce safety culture, in which a safe environment is established by controlling 

violent, aggressive behaviour and ensuring healthy relationships among all the members of the 

school; and lastly, (e) safety performance through ensuring student and teacher satisfaction, as 

well as through the enhancement of student morale.  

3.2.1 Safety Performance BSC for Saudi Schools Development Considerations 

As discussed earlier, education spending has risen dramatically in Saudi Arabia in the last 

decade, with a 12.8% increase in spending during the last year alone (from Saudi Riyals 121.9 

billion to 137.6 billion) (Conway, 2010). There are about 25,000 Saudi schools, with 16,000 

operating out of rented buildings. Recently, the government has spent money on acquiring land 

upon which to build new schools. Since 2010, there has been an increase of 8,000 schools 

(Saudi Ministry of Education, 2013). In Saudi Arabia, attendance at schools and universities is 



Chapter 3: Conceptual Safety Performance BSC Framework 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       36 

completely free; there are no tuition fees, with post-secondary students actually receiving a 

stipend. The government also funds vocational training centres, which offer training in typing, 

shorthand, accounting, and other skills.    

Therefore, the BSC is a strategic management system that focuses on the measurement of a 

organisation or school’s activities in terms of its vision and strategies. It eschews sole reliance 

on the financial metrics and emphasises the performance metrics in order to arrive at an 

effective assessment of the factors that drive corporate success. When applied in the context of 

school management—and specifically, school safety—the required measures need to take into 

account the actual performance, in terms of the provisions that have been instituted to preserve 

safety. Additionally, the measures take into account the statistical measures of how many 

accidents have occurred at the respective schools, so that subjective assessments of the 

performance can also be supplemented by the performance indicators. 

3.2.2 The need of Safety Performance BSC for Saudi Schools 

Most of the Saudi public educational institutions are government-funded and free to Saudi 

students. Yet there is a marked preference for attending private schools and colleges, with a 

large proportion of Saudi students choosing to study at foreign universities rather than at Saudi 

public institutions. One major reason for this could be school safety problems, including: 

student violence, health issues, and the safety of school premises, play and other equipment. 

Therefore, it is essential to determine how to evaluate safety issues at Saudi schools through the 

development of a BSC; the BSC could effectively provide a measure of how safe the schools are. 

Since performance is always an integral part of the BSC, this would help ensure that appropriate 

measures are identified to measure all safety aspects, as well as to improve future performance. 

3.2.3 Developing a BSC for Evaluation of Safety Issues 

In most organisations, four major barriers inhibit the implementation of strategic plans: (a) 

vision barriers, when no one in the organisation understands its strategies; (b) people barriers, 

meaning that most people have objectives that are not necessarily linked to those of the 

organisation; (c) resource barriers, or instances in which resources of time, energy, and money, 

that are critical to the organisation, are not available for use; and (d) management barriers, when 

inadequate amounts of time are spent on strategic planning and too much time is spent on short-

term decision making.  

To overcome these barriers, the BSC articulates the organisation’s strategic plans in a manner 

that can be transmitted on to everyone in the organisation. It is a strategic framework that 

reflects the organisation’s overall strategy and its component processes so that the organisation 

can change around it. The BSC was first developed by Kaplan and Norton; they presented it in 
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an article, in the Harvard Business Review, entitled “The Balanced Scorecard: Measures that 

Drive Performance” (Kaplan & Norton, 1996a). They argued that the BSC provides employees 

with the knowledge and skills they need, through learning and growth, to innovate and build the 

appropriate strategic capabilities and efficiencies. These internal processes provide value to the 

market, which ultimately leads to shareholder value, the financial measure of performance.  

Some scorecard elements also include cause-and-effect relationships—that is to say, the impact 

of business processes and improvements on the overall business performances, goals, 

measurements, and perspectives. The strategic aspects include: the development of the strategic 

areas that define the scope of a BSC system; strategic objectives for specified time periods; a 

strategic grid or logical framework for organising the various objectives; and the strategic model, 

which is the combination of all the strategic grid’s objectives, thereby providing one complete 

model to manage the overall strategy and its constituent elements. The BSC system also 

included the desired targets, the overall vision of the organisation over a three-to-five-year 

period, and the templates, or the visual tools to guide people in constructing and achieving the 

desired end objectives.  

3.2.4 Process for Building the Safety Performance BSC 

The actual process can be implemented in three phases. First, the creation of a clear, concise 

strategy defines the strategic foundation around which the scorecard is based. Second, the 

establishment of the strategy’s critical components: establishing measurements, setting up 

targets for these measurements, and launching the programs to achieve those targets. The third 

phase, the actual deployment of the BSC, is articulated and executed, being the management 

strategy. 

In the case of Saudi schools, the major perspectives identified were: safety management through 

the prevention of accidents; safety learning through training; policy, procedures and processes 

that augment safety through a feedback system; a workforce safety culture that seeks to control 

aggression; and safety performance. 

As mentioned earlier, the first stage of the process involved establishing a clear and concise 

strategy to feed the BSC. The key objective was to evaluate the safety systems at Saudi schools, 

which means developing a BSC based upon these elements. 

The BSC is, therefore, a management strategy that could be effective in this school context. 

Thus, it is difficult to assess the intangible factors that have contributed to the identified 

deficiencies (Kaplan & Norton, 1996b). No prior research had identified a number of 

intangibles that may have contributed to safety lapses in Saudi schools. The literature review 

identified some general factors that could be incorporated into the general strategic framework, 
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and could be very useful. However, most of these factors were derived from studies conducted 

in Western countries, such as the USA and the UK. To be successful when applied to the Arab 

context, the Ministry of Education needs to take into account some of the intangible factors that 

contribute to safety lapses at Saudi schools, including cultural elements. 

There is a dearth of cultural information available on Saudi schools; the few existing studies 

have focused on schools in the Middle East. For example, Budhwar & Mellahi (2006) mentions 

several studies that examined women- and management-related issues, while other research 

(Lebaron, 2003) has identified that most researchers have failed to understand Arab 

management styles and their impact upon cross-cultural negotiation styles. Since a large 

percentage of Saudi school employees, including teachers and principals, are likely to be 

expatriates, and these individuals have to be educated on safety principles and their importance, 

establishing cross-cultural understanding is a vital component. 

According to Budhwar & Mellahi (2006), most studies addressed the business environment in 

Arab countries, especially the importance and influence of the Arab culture on business 

practices and styles. Saudi Arabia falls within a hierarchal, and primarily masculine, Arabic 

cluster that tends to function within groups; also, it is low on future orientations. Most Saudi 

teachers are male, with a small percentage being female. Hence, Western theories in this context, 

therefore, might not be completely relevant as there are many restrictions placed on women in 

Saudi Arabia. Consequently, the scope of their authority to institute change, and put forward 

suggestions, on issues (such as safety) would be limited. 

For this reason, any safety evaluations and recommendations must take into account the Arab 

cultural context within which Saudi schools operate. Western managerial skills and practices 

have been applied in schools in the UK and the US. These elements, absorbed by Arab teachers 

and teachers from Western countries, may not be as applicable in Saudi Arabia as they are in the 

West. Thus, they may need to be modified and adapted so that they are also relevant within the 

Arab cultural context. 

3.2.5 Strategy 

In order to develop a clear and concise strategy—a fundamental element of the BSC template—

it is important that school safety issues are addressed. Too this end, the objectives and targets 

must be identified. The first step in creating a BSC, according to Kaplan & Norton (2001a), is 

asking the question: “What is your strategy?” 

In developing a strategy, the existing barriers must be considered. At the outset, the Saudi 

cultural context, which restricts the rights of women, produces vision barriers, in that no one in 

the school organisation would be clear about what the overall strategy is. Other barriers include 
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people barriers, meaning that individual teachers and principals may have objectives that are not 

necessarily linked to those of the organisation. Consequently, the communication systems 

within Saudi schools are not conducive to effective networking among male and female teachers, 

school executives, and Ministry of Education officers. This barrier impacts upon the policies 

best suited to manage the safety issues. As a result, many of the identified objectives (such as 

reducing the high incidence of accidents, implementing training programs, improving employee 

satisfaction, and providing of feedback) are more difficult to execute. 

The BSC is a strategic measure of performance from a financial point of view and, more 

importantly, from a broad-based perspective that enables the accurate projection of future goals, 

and the business’s adherence to those goals. The strategy needs to be broad based, meaning that 

it should take into account the safety issues, as well as all the issues that would impact it, such 

as the external environment, the people involved, the educational and cultural context, the 

physical locations, and so on. 

In the current context, the first, clear objective was to evaluate safety at various Saudi schools. 

The conceptual framework had identified the salient elements to be considered, namely: 

preventing accidents, ensuring an effective site layout, operational parameters, and training. 

From this perspective, the strategy must broadly incorporate all varying perspectives; hence, the 

answer to the question, “What is your strategy?” could be given thus as:  

Evaluating and measuring safety at various Saudi schools by devising 

quantitative and qualitative measures to assess the occurrences and incidences 

of accidents, evaluating the reasons for the lapses in safety, emphasising safety 

awareness, and measuring external and internal contextual elements of safety. 

A strategic plan for feeding the BSC requires two things: specific objectives that tell people 

what to do, and targets to communicate what is expected. Birnbaum (2000) developed the 

performance measures known as “management by objectives”. According to this system of 

management, employees in every department would set out short-term objectives to be achieved 

by a certain deadline. Companies, such as General Motors and Research Chefs Association 

(RCA) Foods, adopted this method of management, but it was ineffective because it failed to 

take into account the unpredictability of humans in actual practice. 

This human behaviour, or the human factor, is relevant in developing a BSC to evaluate safety 

in Saudi schools, especially when short- and long-term objectives are set to meet safety 

requirements. In the Saudi context, this included traditional beliefs about male supremacy and 

the prevention of women from actively participating in decision-making. 
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Two underlying principles drive the BSC. Firstly, taking into account only financial measures 

hinders an organisation’s ability to formulate long-term values (Total Quality Engineering, 

2010). Secondly, it is important that what gets measured is what actually gets done. When 

applied to safety at Saudi schools, this means that it is not enough to merely invest the necessary 

finances to upgrade facilities at schools and provide protection from injuries; it is also necessary 

to maintain records of accidents, the number of supervisors looking after the children, and the 

minutes of meetings in which staff members discuss safety and similar issues. Therefore, while 

the BSC must retain traditional financial measures, it must also include such factors as school 

premises, safety process, methods instituted to control aggression, and so on. 

Therefore, this strategy identifies five distinct areas that need to be analysed: safety 

management, or eliminating accidents by reducing accident-related costs and emphasising 

safety awareness; learning and training to improve safety levels; a feedback and follow-up 

system, with effective site-layout planning; ensuring the satisfaction of teachers and principals 

to foster high morale and a positive working environment; and establishing a safe environment 

with violent and aggressive behaviour controlled. 

Kaplan & Norton (2001a) advocated the design of a comprehensive scorecard to evaluate the 

status of the business and to determine what needs to be done to improve the scorecard and to 

balance all the areas required to feed into the BSC (Kaplan & Norton, 1996b). Further, to 

develop a BSC, Kaplan and Norton (1996a) emphasised the value of team effort, a critical 

means by which the long-term value of the scorecard can be maintained (Monczewski, 2003). 

Feedback is also an integral part of the program, as is the collection of data. These help to 

provide quantitative results that are evaluated to aid in the decision-making process for future 

school strategy. Lastly, team-work and good communication ensure that the BSC is successful 

(Monczewski, 2003). 

In recent years, the BSC program’s authors have introduced improvements through a concept 

known as “strategy mapping”. Strategic mapping involves the cause-and-effect relationships 

between internal efficiency and customer perspectives, and learning versus growth, with other 

relationships given as a visual form to further enhance the BSC’s use as a tool for organisational 

change and strategy planning. As noted in the objectives as mentioned above, one of the most 

important elements in producing a successful scorecard is the effective communication between 

teachers, students, school principals, and safety officers; all are responsible for carrying out 

safety-related repairs on site. 

This is especially important in this case, because the strategic objective of the scorecard is to 

evaluate safety. While the provision of the recommendations on safety was derived from the 

results of the evaluation carried out, it is the evaluation itself that is the most important part of 

the scorecard. In arriving at an evaluation of the safety aspects in Saudi schools, the core 
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commodity was the information collected from, and conveyed to, all the various parties. The 

channel for the passage of information from one person to another would be communication, 

either orally or through other media of communication, such as paper channels or electronic 

formats. 

To ensure effective communication, the scorecard requires the implementation of memos 

exchanged, periodically, between the teachers and the principal at every school. Such 

communication can also be improved by briefings for students, including special weekly 

sessions in which they are told about the importance of safety and the need for them to be 

careful as they go about their daily play and other activities. Additionally, handouts containing 

written material can supplement these briefings, such as fliers that contain important messages, 

for example: “Be careful while climbing down steps. Please hold on to the side railing and 

descend carefully”. Pictorial representations can remind students to be more careful in their play 

activities, as well as while moving around the school and engaging in other activities. For 

younger students in particular, pictorial information, presented through fliers, is easier to 

understand, as they are unlikely to retain information presented strictly through text. For older 

children, the communication of safety information can be given orally. Additional effective 

methods include personal contact between the various individuals involved in the school 

activities, such as the principal, teachers, and students, as well as communication via email and 

telephone calls. 

3.3 Conceptual Safety Performance BSC for Saudi Schools 

A number of factors threaten school safety; they range from incidents of violence to health 

issues, and to the safety of school facilities themselves. This section presents a discussion of 

those issues related to the factors identified in the previous chapter; it also presents ideas on 

promoting school safety. It must be noted, however, that most previous studies have 

investigated school safety in the context of violent activities perpetuated by the students 

themselves, occurring on the school premises. However, little research has been undertaken into 

safety issues related to school design, facilities, and health hazards. The most important factors 

applied to the BSC safety management system are: safety management and leadership, safety 

learning and training, safety policy, procedures and processes, personal safety culture, and 

safety performance perspectives. Each has further factors (or indicators) that are inter-correlated. 

Thus, designing a BSC for Saudi schools requires a thorough understanding of the structure of 

the organisation, the processes, and the hierarchy of the people. In the current study, after 

obtaining such an understanding, and discovering the connections highlighted in the literature 

review (see previous section), the researcher divided the BSC framework in five perspectives, 

labelled P1 through to P5, based on the following broad classifications: 



Chapter 3: Conceptual Safety Performance BSC Framework 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       42 

 P1: Leadership’s initiatives and approach to safety; 

 P2: Approach towards training and learning of safety; 

 P3: Policies, procedures and operational rules for safety; 

 P4: Workforce safety culture; and 

 P5: Safety performance. 

To understand these perspectives, the factors underlying each are defined and elaborated upon 

below. 

3.3.1 Perspective 1: Safety Management & Leadership 

In general, safety management relates to the actual practices, management roles, and functions 

associated with safe practice in the workplace (Mearns, Whitaker, & Flin, 2003); these five 

factors are discussed below. 

 Factor 1: Management commitment to safety: Management plays a key role in 

promoting a positive safety culture (Choudhry, Fang, & Mohamed, 2007). It is 

demonstrated through the allocation of resources and time, by participating in risk 

assessments and consultative committee meetings, and by the completion of actions. 

The following five items are indicative of this management factor: 

 Item 1: Management actions safety issues (Choudhry et al., 2007; Mearns et al., 

2003; Wadsworth & Smith, 2009). 

 Item 2: Management promotes a safety culture (Choudhry et al., 2007; Mearns 

et al., 2003; Wadsworth & Smith, 2009). 

 Item 3: Management provides adequate resources to safety (Choudhry et al., 

2007; Mearns et al., 2003). 

 Item 4: Management participation in risk assessments, consultative committee 

meetings, and inspections (Choudhry et al., 2007; Mearns et al., 2003). 

 Item 5: Management encourages employees to voice concerns and safety 

improvement proposals (Rundmo & Hale, 2003). 

 Factor 2: Safety communication: Management is concerned with the extent to which 

employees perceive that the organisation provides an effective information exchange 

regarding safety matters (Håvold & Nesset, 2009). The four items that comprise this 

factor are listed below: 

 Item 1: Management and supervisors have an open door policy (Håvold & 

Nesset, 2009). 
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 Item 2: Safety information is brought to employees’ attention by their 

supervisors (Håvold & Nesset, 2009). 

 Item 3: Safety information is provided (e.g. media, mission statements, accident 

statistics, etc.) (Choudhry et al., 2007; Håvold & Nesset, 2009). 

 Item 4: Safety information (i.e., procedures) is visibly present in the workplace 

(Håvold & Nesset, 2009). 

 Factor 3: Employee involvement in safety: Promoting management’s commitment 

and employees’ participation in safety can enhance the organisation’s safety culture and 

climate. When employees become more aware of their responsibilities for incident and 

injury prevention, they will exhibit more interest in maintaining a safe and healthy work 

site (Choudhry et al., 2007). The two items comprising this factor are listed below: 

 Item 1: All levels of employees are empowered to be involved in safety 

management (Mearns et al., 2003). 

 Item 2: Employees are involved in setting safety objectives, decision making, 

and improvement plans (Mearns et al., 2003). 

 Factor 4: Perceived supervisor competence: Management is concerned with the level 

of employees’ trust in their supervisor, the competence of the supervisor to support 

safety practices, and the willingness of the supervisor to accept responsibility for 

mistakes (Mearns et al., 2003). The three items that comprise this factor are listed 

below: 

 Item 1: The supervisor is more attentive to safety issues than the average 

employee (Mearns et al., 2003). 

 Item 2: The supervisor is trusted and can communicate safety-related 

information to employees (Choudhry et al., 2007; Mearns et al., 2003; 

Wadsworth & Smith, 2009). 

 Item 3: The supervisor has the adequate skills and authority to tackle safety 

issues (Mearns et al., 2003; Wadsworth & Smith, 2009). 

 Factor 5: Safety practice incentives: Management introduces incentives to improve 

safety practices (Teo, Ling, & Chong, 2005). The three items comprising this factor are 

listed below: 

 Item 1: Monetary incentives (e.g. bonuses) for employees for good safety 

practices (Teo et al., 2005). 

 Item 2: Recognition incentives (e.g. safe employee of the month) for employees 

for good safety practices (Teo et al., 2005). 
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 Item 3: Punitive measures for continued poor safety practices (e.g., fines, 

demotions, etc.) (Teo et al., 2005). 

3.3.2 Perspective 2: Safety Learning & Training  

Perspective 2 relates to the management’s attitude and actions (five factors), which are devoted 

to providing all the necessary job-related training, and promote the importance of safety training 

to all employees (Cooper & Phillips, 2004).  

 Factor 1: Safety training and seminars: Management is concerned with the 

development of safety training, and the allocation of resources to implement safety 

training and education (Ng, Cheng, & Skitmore, 2005). The four items comprising this 

factor are listed below: 

 Item 1: Development of safety training (e.g. short talks, group meetings, and 

workplace safety responsibilities) (Choudhry et al., 2007; Ng et al., 2005). 

 Item 2: Provision of safety training to all employees (Ng et al., 2005). 

 Item 3: Resource allocation for safety training (Ng et al., 2005). 

 Item 4: Adequate and up-to-date safety training (Håvold & Nesset, 2009). 

 Factor 2: Safety promotional strategies: In order to enhance safety awareness 

amongst employees, promotional strategies, such as mission statements, published 

materials, and media, are implemented (Choudhry et al., 2007).  The three items 

comprising factor 2 are listed below: 

 Item 1: Enhance safety awareness through clear mission statements (e.g. 

slogans and logos) (Choudhry et al., 2007). 

 Item 2: Provision of published materials (e.g. books, statistics, and newsletters) 

(Choudhry et al., 2007). 

 Item 3: Provision of media promotion (i.e. posters, displays, audio visual media, 

e-mail, and Internet) (Choudhry et al., 2007; Sawacha, Naoum, & Fong, 1999). 

 Factor 3: Safety learning openness: Management is concerned with whether lessons 

were learned from accidents and near accidents, whether incident/accident reports were 

used to improve safety, and whether feedback was used to improve safety (Håvold & 

Nesset, 2009). The four items that comprise this factor are listed below: 

 Item 1: Employees give tips to each other on how to work safely (Håvold & 

Nesset, 2009). 

 Item 2: Accident/incident reports are used to improve safety (Håvold & Nesset, 

2009). 
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 Item 3: Employees learn lessons from near misses and incident reports (Håvold 

& Nesset, 2009). 

 Item 4: Feedback is used to improve safety (Håvold & Nesset, 2009). 

 Factor 4: Safety knowledge and competence: Management is concerned with 

employees’ perception and knowledge of, and competence towards, safety practices 

(Håvold & Nesset, 2009). The three items comprising this factor are listed below:  

 Item 1: Employees are familiar with the organisation’s safety policy (Håvold & 

Nesset, 2009). 

 Item 2: Employees understand the purpose of the Quality Management System 

(Håvold & Nesset, 2009). 

 Item 3: Employees know when to report near accidents (Håvold & Nesset, 

2009). 

3.3.3 Perspective 3: Safety Policy, Procedures and Processes  

Management complies with government policies, procedures and processes to effectively 

evaluate safety environments and work practices, and to improve the effectiveness of safety 

management systems (Teo & Ling, 2006). 

 Factor 1: Safety audits and reviews: Safety audits and reviews are a structured 

process of collecting independent information on the efficiency, effectiveness, and 

reliability of the total safety management system (SMS), as well as the drawing up of 

plans for correction and prevention actions (Teo & Ling, 2006). The four items 

comprising this factor are listed below: 

 Item 1: Conduction of safety inspections and supervision (Håvold & Nesset, 

2009; Ng et al., 2005). 

 Item 2: Employment of safety officer and supervisor (Ng et al., 2005). 

 Item 3: Familiarity with the organisation’s safety policies and procedures 

(Håvold & Nesset, 2009). 

 Item 4: An audit program is conducted regularly (Lawrie, Parker, & Hudson, 

2006; Teo & Ling, 2006). 

 Factor 2: Safety accountability and feedback: Management is concerned with an 

employee’s feedback in an audit/accident investigation report, their satisfaction with 

regard to follow-up actions, and the supervisor’s interest and ability to take necessary 

action (Clarke, 2010; Grabowski, Ayyalasomayajula, Merrick, Harrald, & Roberts, 

2007; Huang, Chen, Krauss, & Rogers, 2004; Kines, Andersen, Spangenberg, 
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Mikkelsen, Dyreborg, & Zohar, 2010; Lawrie et al., 2006). The following four items 

comprise this factor. 

 Item 1: Publication of safety issues to staff members and parents (Mcdonald, 

Corrigan, Daly, & Cromie, 2000). 

 Item 2: The results of accident investigations are fed back to the supervisory 

level (Kines et al., 2010; Lawrie et al., 2006). 

 Item 3: Employees are satisfied with the feedback given on accidents/incidents 

(Grabowski et al., 2007). 

 Item 4: Employees are satisfied with follow-up measures taken after 

accidents/incidents (Grabowski et al., 2007). 

 Factor 3: Safety policies and procedures: Safety policies and procedures are 

considered one of the most influential factors driving safety performance, since 

organisational policies regarding safety have a significant influence on cultivating a 

positive, healthy safety culture (Clarke, 2010; Kines et al., 2010; Ng et al., 2005; Teo et 

al., 2005). The four items comprising this factor are: 

 Item 1: Development of emergency plans and procedures (Ng et al., 2005). 

 Item 2: Implementation of safety audits to the safety management system (Ng et 

al., 2005). 

 Item 3: Supervisor monitors progress towards safety improvement goals based 

on feedback and weekly meetings (Kines et al., 2010). 

 Item 4: Safety policies/procedures can be followed without conflicting with 

work practices (Glendon & Litherland, 2001). 

 Factor 4: Safety operations and governance: Management takes responsibility for 

safety equipment, tools, and other accessories (Glendon & Litherland, 2001; Kines et al., 

2010; Teo & Ling, 2006; Teo et al., 2005). The three items that comprise factor four 

are:  

 Item 1: Equipment, tools, and other accessories are maintained regularly (Ng et 

al., 2005). 

 Item 2: Conducting training in the use of safety equipment (Glendon & 

Litherland, 2001; Sawacha et al., 1999). 

 Item 3: The safety officer’s attitude has a great influence on others’ safety 

attitudes (Kines et al., 2010). 
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 Factor 5: Built environment maintenance: Management is concerned with regular 

maintenance and reinforces positive achievements (Kines et al., 2010; Teo & Ling, 

2006). The following two items are involved in Factor 5: 

 Item 1: Development of a safety checklist to actively maintain facilities before 

accidents occur (Teo & Ling, 2006). 

 Item 2: Identification of any safety area problems and respond in a timely 

manner (Teo & Ling, 2006). 

3.3.4 Perspective 4: Workforce Safety Culture 

Safety culture has been defined as “that assembly of characteristics and attitudes in 

organisations and individuals, which establishes that, as an overriding priority, safety issues 

receive the attention warranted by their significance” (Mearns et al., 2003). Further, safety 

culture is important because it forms the context within which individual safety attitudes 

develop and persist, and safety behaviours are promoted. There are four factors within this 

perspective 

 Factor 1: Propensity to report accidents and incidents: Management is concerned 

with the openness and effectiveness of the organisation’s reporting system and the 

employees’ propensity to report accidents (Grabowski et al., 2007; Mayze & Bradley, 

2008; Wadsworth & Smith, 2009). There are three items operating within this factor: 

 Item 1: Employee perceptions of the effectiveness of the reporting system 

(Grabowski et al., 2007). 

 Item 2: Employee willingness to report a co-worker’s failure (Grabowski et al., 

2007). 

 Item 3: Employee perceptions of the organisation’s ability to correct mistakes 

(Grabowski et al., 2007). 

 Factor 2: Individual responsibility for safety: Management is concerned with 

employees’ perception of the safety of the work environment, including feedback, 

responsibility, empowerment, and reporting (Clarke, 2010; Mayze & Bradley, 2008; 

Wadsworth & Smith, 2009). Five items comprise this factor: 

 Item 1: The influence of personality on safety practices (Mayze & Bradley, 

2008). 

 Item 2: The value placed on personal safety responsibility (Mayze & Bradley, 

2008). 

 Item 3: A high-quality work environment leads to better personal safety 

responsibility (Clarke, 2010). 
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 Item 4: Employee involvement in informing management of safety issues 

(Grabowski et al., 2007). 

 Item 5: Employee ability to consider safety as a top priority (Grabowski et al., 

2007). 

 Factor 3: Perceptions of work situation and pressure: Management is concerned 

with the work situation and the effect pressure has on individuals’ behaviours, attitudes, 

and safety practices (Glendon & Litherland, 2001; Håvold & Nesset, 2009). This factor 

comprises four items. 

 Item 1: There are enough employees to carry out the required work (Glendon & 

Litherland, 2001; Håvold & Nesset, 2009). 

 Item 2: Employees have enough time to carry out their tasks (Glendon & 

Litherland, 2001; Håvold & Nesset, 2009). 

 Item 3: Realistic times are scheduled for completing assigned tasks (Glendon & 

Litherland, 2001; Håvold & Nesset, 2009). 

 Item 4: Work procedures are presented clearly (Glendon & Litherland, 2001; 

Håvold & Nesset, 2009). 

 Factor 4: Fatalism: Management is concerned with the causes of accidents/incidents, 

and managerial and individual efforts on safety prevention. There are three items 

operating within this factor: 

 Item 1: Accidents are unavoidable (Håvold & Nesset, 2009). 

 Item 2:The use of machines and technical equipment makes accidents 

unavoidable (Håvold & Nesset, 2009). 

 Item 3: Accidents seem inevitable despite the school’s efforts to avoid them 

(Håvold & Nesset, 2009). 

3.3.5 Perspective 5: Safety Performance 

In general, safety performance is measured using employees’ perceptions of safety in their jobs 

(Grabowski et al., 2007). Researchers (REF) have considered employees’ perceptions of 

workplace safety as a safety performance variable, along with such variables as historical data 

on accidents and other incidents, the development of a safety system, individual behaviours and 

attitudes towards safety practices, the monitoring of safety compliance, the establishment of 

safety committees, the communication of safety policies, and employees’ participation (Glendon 

& Litherland, 2001; Mayze & Bradley, 2008). There are four main factors within this 

perspective. 
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 Factor 1: General safety behaviours of staff: Management is concerned with 

individual safety behaviours and their willingness to participate, along with 

implementing a checklist before performing safety practices (Clarke, 2010; Glendon & 

Litherland, 2001). There are five items within this factor: 

 Item 1: The influence of safety attitudes and behaviours (Clarke, 2010). 

 Item 2: Behaviour checklist towards safety practice (Clarke, 2010; Glendon & 

Litherland, 2001). 

 Item 3: The willingness to comply with procedures and policies, and to 

participate in safety practices (Clarke, 2010). 

 Item 4: Usage of personal protection equipment (Clarke, 2010; Glendon & 

Litherland, 2001; Mayze & Bradley, 2008). 

 Factor 2: Accidents and incident rates: Management is concerned with the frequency 

of accidents and incidents in the workplace (Grabowski et al., 2007). This factor 

comprises three items: 

 Item 1: Measurement of accidents and incident rates (Glendon & Litherland, 

2001; Grabowski et al., 2007; Mayze & Bradley, 2008). 

 Item 2: Recordable accidents/incident frequency (Grabowski et al., 2007). 

 Item 3: Total injury frequency (Grabowski et al., 2007). 

 Factor 3: Emergency response: Management is concerned with the emergency plan, 

response time to an accident/incident, and emergency training (Cooper & Phillips, 

2004; Teo & Ling, 2006). There are five items within this factor: 

 Item 1: Emergency response education and training (Håvold & Nesset, 2009). 

 Item 2: Staffers are trained to identify the cause of an incident in a timely 

manner (Glendon & Litherland, 2001).  

 Item 3: Training includes skills practice for emergencies (Glendon & Litherland, 

2001).  

 Factor 4: Safety reporting, response, and corrective actions: Management is 

concerned with safety feedback and reporting in the workplace, and the assessment of 

corresponding corrective and preventive actions (Clarke, 2010; Cooper & Phillips, 

2004; Glendon & Litherland, 2001; Mayze & Bradley, 2008; Teo et al., 2005). This 

factor comprises three items: 

 Item 1: There are clear and well-documented procedures for developing 

remedial actions based on the incidents’ causes (Glendon & Litherland, 2001). 
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 Item 2: An effective documentation management system ensures the availability 

of procedures (Glendon & Litherland, 2001). 

 Item 3: Auditors’ reports can provide valuable feedback and a basis for 

corrective and preventive actions (Glendon & Litherland, 2001). 

As described above, each perspective has a number of factors, each factor contains a number of 

measurement items. These factors and items are summarised in Table 3-1. 
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Table 3-1: Synthesis of literature supporting safety performance BSC perspectives 
Perspectives Factors Items Authors 

Safety 
Management 

& 
Leadership 

Management 
commitment to safety  

Management actions safety issues 
Choudhry et al., (2007); 
Mearns et al., (2003); 
Rundmo & Hale, (2003); 
Wadsworth & Smith, (2009) 

Management promotes a safety culture 
Management provides adequate resources to safety 
Management participation in risk assessments, consultative committee meetings, and inspections 
Management encourages employees to voice concerns and safety improvement proposals 

Safety communication  

Management and supervisors have an open door policy 
Choudhry et al., (2007); 
Håvold & Nesset, (2009)  

Safety information is brought to employees’ attention by their supervisors 
Safety information is provided (e.g. media, mission statements, accident statistics, etc.)  
Safety information (i.e. procedures) is visibly present in the workplace 

Employee involvement 
in safety  

All levels of employees are empowered to be involved in safety management Choudhry et al., (2007); 
Mearns et al., (2003) Employees are involved in setting safety objectives, decision making, and improvement plans 

Perceived supervisor 
competence  

Supervisor is more attentive to safety issues than the average employee Choudhry et al., (2007); 
Mearns et al., (2003); 
Wadsworth & Smith, (2009) 

Supervisor is trusted and can relate safety-related information to employees 
Supervisor has the adequate skills and authority to tackle safety issues 

Safety practice 
incentives  

Monetary incentives (e.g. bonuses) for employees for good safety practices 
Teo et al., (2005)  Recognition incentives (e.g. safe employee of the month) for employees for good safety practices 

Punitive measures for continued poor safety practices (e.g. fines, demotions, etc.)  

Safety 
Learning & 

Training 

Safety training and 
seminars  

Development of safety training (e.g. short talks, group meetings, and workplace safety responsibilities) Choudhry et al., (2007); 
Cooper & Phillips, (2004); 
Håvold & Nesset, (2009); Ng 
et al., (2005) 

Provision of safety training to all employees 
Resource allocation for safety training 
Adequate and up-to-date safety training 

Safety promotional 
strategies  

Enhance safety awareness through clear mission statements (e.g. slogans and logos) 
Choudhry et al., (2007); 
Sawacha et al., (1999)  

Provision of published materials (e.g. books, statistics, and newsletters) 
Provision of media promotion (i.e. posters, displays, audio-visual media, e-mail, and Internet) 

Safety learning openness  

Employees give tips to each other on how to work safely 

Håvold & Nesset, (2009) 
Accident/incident reports are used to improve safety. 
Employees learn lessons from near misses and incident reports 
Feedback is used to improve safety 

Safety knowledge and 
competence  

Employees are familiar with the organisation’s safety policy 
Håvold & Nesset, (2009) Employees understand the purpose of the Quality Management System 

Employees know when to report near accidents 
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Perspectives Factors Items Authors 

Safety Policy, 
Procedures 

and 
Processes 

Safety audits and 
reviews  

Conducting safety inspections and supervision Håvold & Nesset, (2009); 
Lawrie et al., (2006); Ng et 
al., (2005); Teo & Ling, 
(2006) 

Employment of safety office and supervisor 
Familiar with the organisation’s safety policies and procedures 
Audit program is conducted regularly 

Safety accountability and 
feedback   

Publication of safety issues to staff members and parents Clarke, (2010); Grabowski et 
al., (2007); Huang et al., 
(2004); Kines et al., (2010); 
Lawrie et al., (2006); 
Mcdonald et al., (2000)  

The results of accident investigation are fed back to the supervisory level 
Employees are satisfied with the feedback given on accidents/incidents 

Employees are satisfied with follow-up measures taken after accidents/incidents 

Safety policies and 
procedures  

Development of emergency plans and procedures 
Clarke, (2010); Glendon & 
Litherland, (2001); Kines et 
al., (2010); Ng et al., (2005); 
Teo & Ling, (2006) 

Implementation of safety audits to the safety management system 
Supervisor monitors progress towards safety improvement goals based on the feedback and weekly 
meetings 
Safety policies/procedures can be followed without conflicting with work practices 

Safety operations and 
governance  

Equipment, tools, and other accessories are maintained regularly Glendon & Litherland, 
(2001); Kines et al., (2010); 
Ng et al., (2005); Sawacha et 
al., (1999); Teo & Ling, 
(2006) 

Conducting training on the use of safety equipment 

Safety officer’s attitude has great influence on others’ safety attitudes 

Built environment 
maintenance  

Development of a safety checklist to actively maintain facilities before accidents occur Kines et al., (2010); Teo & 
Ling, (2006) Identification of any safety area problems and respond in a timely manner 

Workforce 
Safety 

Culture 

Propensity to report 
accidents and incidents  

Employee perceptions of the effectiveness of the reporting system Grabowski et al., (2007); 
Mayze & Bradley, (2008); 
Mearns & Håvold, (2003); 
Wadsworth & Smith, (2009)  

Employee willingness to report a co-worker’s failure 

Employee perceptions of the organisation’s ability to correct mistakes 

Individual responsibility 
to safety  

The influence of personality on safety practices 
Clarke, (2010); Grabowski et 
al., (2007); Mayze & 
Bradley, (2008); Wadsworth 
& Smith, (2009) 

Value placed on personal safety responsibility 
High-quality work environment leads to better personal safety responsibility 
Employee involvement in informing management of safety issues 
Employee ability to consider safety as a top priority 

Perceptions of work 
situation and pressure  

There are enough employees to carry out the required work 
Glendon & Litherland , 
(2001); Håvold & Nesset, 
(2009); Nansel et al., (2001)  

Employees have enough time to carry out their tasks 
Realistic times are scheduled for completing assigned tasks 
Work procedures are presented clearly 
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Perspectives Factors Items Authors 

Fatalism  
Accidents are unavoidable 

Håvold & Nesset, (2009) The use of machines and technical equipment makes accidents unavoidable 
Accidents seem inevitable despite the school’s efforts to avoid them 

Safety 
Performance 

General safety 
behaviours of staff  

The influence of safety attitudes and behaviours 
Clarke, (2010); Glendon & 
Litherland , (2001); Mayze & 
Bradley, (2008) 

Behaviour checklist towards safety practice 

The willingness to comply with procedures and policies, and to participate in safety practices 

Usage of personal protection equipment 

Accidents and Incident 
rates  

Measurement of accidents and incident rates Glendon & Litherland, 
(2001); Grabowski et al., 
(2007); Mayze & Bradley, 
(2008) 

Recordable accidents/incident frequency 

Total injury frequency 

Emergency response  

Emergency response education and training Cooper & Phillips, (2004); 
Glendon & Litherland , 
(2001); Håvold & Nesset, 
(2009); Teo & Ling, (2006) 

Staffers are trained to identify the cause of an incident in a timely manner 

Training includes skills practice for emergencies 

Safety reporting, 
response and corrective 
actions  

There are clear and well-documented procedures for developing remedial actions based on the 
incidents’ causes 

Clarke, (2010); Cooper & 
Phillips, (2004); Glendon & 
Litherland , (2001); Mayze & 
Bradley, (2008) 

An effective documentation management system ensures the availability of procedures 

Auditors’ reports can provide valuable feedback and a basis for corrective and preventive actions 
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Finally, the theoretical conceptual safety performance BSC framework is shown in Figure 3-1. 

Readers should note that this illustration follows the normal representation of a balanced 

scorecard (e.g. Kaplan & Nortan, 1992) and is not meant to empirically reflect the causal 

relationship between the five BSC framework perspectives. Following the identification of the 

safety performance BSC architecture (i.e. nomenclature of perspectives, factors and items), an 

extensive literature review was conducted to identify the nature of causal relationships between 

perspectives presents in the following section.   
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Figure 3-1: Conceptualised safety performance BSC framework for Saudi schools 

 
 
3.4 Causal Relationships Hypotheses Development 

Two approaches were taken by the research to establish and verify the causal relationships, 

namely: deductive and inductive. The deductive approach involves using the literature to 
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develop a series of hypotheses and, then, the statistical analysis to verify whether the hypotheses 

are significant or not. An inductive approach is where literature and qualitative evidence 

supports a particular structure, while the final causal relationships are established through 

undertaking the analysis process. Applying the general hierarchy of relationships, shown Figure 

3-1, illustrates that Safety Management and Leadership (SML) is viewed as the foundation 

enabling the perspective, and that the Safety Performance (SP) is viewed as the final outcome. 

The researcher used conceptual mapping, through correlation analysis and SEM techniques, to 

develop the final causal framework that is most representative of the causal relationships.  

3.4.1 The Enablers of Safety Performance Outcomes 

The BSC framework developed by Kaplan & Norton (1992) provides the theoretical foundation 

that underpins the leading indicators of the safety performance BSC perspectives. Apart from 

the field of commerce in which the framework originated, the BSC has been adapted to the 

following range of performance evaluation areas: Information Technology (Stewart, 2008); 

Healthcare (Inamdar et al., 2002); and Tourism (Phillips & Louvieris, 2005), Construction 

(Mohamed, 2003), to name a few. Although the BSC perspectives represent leading indicators, 

it is also important to examine lagging indicators to improve the safety performance because 

lagging indicators often represent the root causes of safety problems. Moreover, it is even more 

important in this study to further examine the relationships among the developed safety BSC 

perspectives to understand the mechanism for improving safety performance in Saudi schools. 

Thus, this section will highlight the hypothesised relationships among the developed safety BSC 

perspectives.  

In this study, the safety BSC framework was refined by the removal of any non-significant 

relationships and reassessed to ensure that the framework best represented the survey data. 

Additionally, the assessment process included a framework testing approach to determine 

whether the hypothetical relationships among the perspectives held true. The study adopted a 

casual investigation in that the developed framework implies a causal relationship among the 

safety BSC perspectives and their factors and items. The investigation examines whether and to 

what extent one item causes the movement of other items (Cavana et al., 2001). The causal 

relationships are then assessed using multivariate analyses of the data from the questionnaire 

survey. Thus, the following sections will present arguments for the hypothesised role of lagging 

safety BSC perspectives and their associated factors in influencing the mediating and leading 

perspectives of safety performance. 

3.4.2 The Role of Safety Management and Leadership 

Concerning safety learning and training, every school requires practical and knowledgeable staff. 

The calibre of the staff is the backbone of any school. Safety learning and training will occur 
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when personnel are motivated, encouraged to innovative and have been empowered by 

management (Yang, Wang, Chang, Guo, & Huang, 2009). According to Brown and Kenney 

(2006), management and leadership influence the quality of learning and training in any 

organisation. For example, management levels influence learning as a consequence of their 

effect on the collection and analysis of information. Additionally, leaders and managers provide 

training courses and seminars, ensuring that these learning opportunities are understandable and 

applicable. Managers’ can ensure that safety training courses are appropriately selected and 

removed from the training schedule if they are not achieving targeted outcomes (Brown & 

Kenney, 2006). Moreover, management can accelerate information processing and decision-

making, thereby diffusing safety knowledge more rapidly (Argyris & Schön, 1996). Beyond the 

effects of leadership in learning and training, management also is characterised by a unity of 

command, a win-lose competitive dynamic, a specialisation of tasks, and a focus on the 

rationality of ideas that excludes feelings, all elements that improve the learning and training 

culture (Argyris, 1999). This argument led to the following hypothesis: 

H1: Safety management and leadership influences safety learning and training activities 

Safety management and leadership also have a powerful oversight on the development of safety 

policy, procedures, and processes. Additionally, Argyris (1999) indicates that good management 

is commonly characterised by a skill set that can have a very positive influence on the safety 

policy, procedures, and processes of an education system. . According to Hayman (2007), the 

influence of management and leadership on policy, procedures and processes to improve safety 

systems and to raise school safety awareness also leads to staff taking on board higher levels of 

safety accountability. The above arguments led to the second hypothesis: 

H2: Safety management and leadership influences safety policy, procedures, and processes 

3.4.3 The Role of Safety Learning and Training 

As shown in numerous studies, the concept of learning and training has attracted considerable 

attention from leading management and organisational behaviour thinkers such as Argyris 

(1999), Senge (2006), Marquardt (2000), Garratt (1999), and Pedler & Aspinall (2000). 

Although extensive quantitative data is limited, anecdotal evidence indicates that learning-

oriented leaders and managers promote a learning organisation culture that often leads to  

improved performance and over the medium to long-term sustainable competitive advantage 

(Brown & Kenney, 2006). In any organisation, there are varied perceptions regarding the ideal 

learning and training courses and seminars to gain sufficient learning traction on a particular 

topic. Learning is associated with the intensity and quality of training provided in a safe 

environment, followed by an appropriate practical experience on the basis of theory taught in 

the class. The learning process is not the same for everyone because the perception, exposure 
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and mental states of the individuals affect the progression of learning. Furthermore, training 

involves both skills development and risk assessment associated with the task as well as an 

understanding of appropriate safety measures to prevent any calamity. During the process, 

employees are encouraged to apply the motivation theory to direct their actions towards 

accomplishing goals and keeping the constraints of risk and safety in consideration 

(International Atomic Energy Agency, 2012). Effective safety learning and training programs 

can enhance several aspects of the workforce safety culture, including self-esteem, self-

appreciation, confidence, and self-respect. Indeed, safety learning and training philosophies 

affect workforce culture by contributing to a congenial and cooperative work atmosphere that 

includes the feeling of belonging, intimacy, and friendship. This argument provides the 

foundations for the third hypothesis: 

H3: Safety learning and training influences the workforce safety culture 

3.4.4 The Role of Safety Policy, Procedures, and Processes 

The installation of appropriate safety policy, procedures and processes in an organisation can 

often be an effective means to address inadequate safety performance. The creation of a new 

safety policy includes the following steps: agenda-setting, option-formulation, and 

implementation. Well-designed safety procedures are imperative since the safety risks must be 

concurrently assessed while associated safety procedures are devised and the required safety 

measures are implemented. Designing safety action processes must also consider staff 

preparedness to deal with any kind of mishap (Dyson, 1999). For example, school safety policy 

must be able to deal with a broad range of violent behaviours, such as provocation, aggression, 

violence, and discrimination (Timmerman, 2003). According to Netshitahame & Van 

Vollenhoven (2006), to ensure that behaviour expectations and procedures are clearly 

communicated, consistently enforced and fairly applied, each school should draw up an explicit 

school safety policy and provide enforcement procedures that are in line with school policy. 

Kauffman (1997) and Scott (2001) indicate that the link between poor educational achievement 

and the types of behaviour that threaten school safety should be considered in school safety 

policy. These aforementioned aspects are of paramount significance because they directly 

portray the safety in Saudi schools. For example, the influence of policies, procedures, and 

processes on workforce safety culture has been noted through an increase in safety awareness, a 

focus on preventing incidents and accidents, and an increase in the safety culture for school 

users. Additionally, this influence also improves the safety culture of students, teachers, and 

school executives and increases their safety knowledge to prepare for and address emergency 

situations. This discussion provides the persuasion for the fourth hypothesis: 

H4: Safety policy, procedures and processes influence the workforce safety culture 
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3.4.5 The Role of Workforce Safety Culture 

Workforce safety culture refers to common behaviour patterns within the group of people 

constituting any organisation. People who demonstrate similar positive beliefs and behaviour 

patterns toward safety within the school generally reflect a strong workforce safety culture. Less 

workforce community tolerance for safety behaviour that deviates from the accepted normal 

patterns is also a strong indicator of a good safety culture. Conversely, in a weak workforce 

safety culture, the influence in shaping the behaviour of individual members is weak rather than 

strong. The strength of the workforce safety culture is an important aspect in determining safety 

performance, as is the extent to which the pattern of behaviour aligns with school safety 

requirements. This situation requires a safety culture that promotes people who are willing to be 

proactive at trying new approaches for preventing school incidents and accidents. Moreover, a 

strong culture tends to bind together the people of the school, contributing to smoother 

functioning and built-in rigidities. 

Workforce safety culture is a perspective that can block, welcome, or reshape performance 

reforms in ways that are consistent with organisational norms (Jennings & Haist, 2004). This 

view has been supported by both qualitative and quantitative research. Yang & Hsieh (2007) 

determined that a strong workforce culture supports performance reforms. Julnes & Holzer 

(2002) and Moynihan & Landuyt (2009) indicate that a mission-oriented culture is positively 

associated with the success of performance reforms. For instance, a case study by Broadnax & 

Conway (2001) covering the topic of  performance management in the Social Security 

Administration portrays a leader actively reshaping the organisational workforce culture using 

newsletters, e-mail, and other communication methods. These researchers find that regularly 

meeting with field officers and querying them with regard to performance indicators was 

considered to be the most important approach. In other words, “You don't change culture 

through memos”, (Broadnax & Conway, 2001). Schneider (2004) suggests that the professional 

norms inherent in a workforce culture influence performance.  

Such findings indicate that fostering safety performance requires a supportive workforce safety 

culture. There are a number of theoretical reasons to believe that a developmental workforce 

safety culture is associated with safety performance. In a developmental culture, safety 

performance is integrated into management decisions as formative rather than summative 

feedback. This approach encourages school users to learn and improve their school safety 

performance. As a result, school users are more honest about safety weaknesses and more open 

to discussions on safety problems and alternative processes (Meyer, 1991; Meyer, Kay, & 

French, 1965; Moynihan, 2005), which will improve school safety performance. The above 

arguments led to the final hypothesis: 

H5: The workforce safety culture influences safety performance 
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3.4.6 A Summary of Causal Relations Hypotheses 

In summary, the following five hypotheses resulted from this study (Figure 3-2): 

 H1: Safety management and leadership influences safety learning and training 
activities; 

 H2: Safety management and leadership influences safety policy, procedures and 
processes; 

 H3: Safety learning and training influences the workforce safety culture; 

 H4: Safety policy, procedures, and processes influence the workforce safety culture; and 

 H5: The workforce safety culture influences safety performance.  

 

   

Figure 3-2: Safety performance BSC framework hypotheses 

 

3.5 Chapter Summary 

Based on a review of the literature, this chapter has moved, step-by-step, to derive a BSC to 

measure the performance of Saudi schools in relation to the issue of safety, namely: an 

evaluation, general safety, and awareness recommendations. As described earlier, the BSC is 

comprised of a grid that branches out into subdivisions, with each subdivision dependent upon a 

range of relevant factors, supported by measurable attributes. Prior to applying the BSC for the 

Saudi school review, some preliminary data were collected on the schools, such as the 

incidences of accidents, the reasons for the occurrence of such accidents, and the dangers and 

threats they posed. This overview formed the basis for the assessment of the general safety 

measures upon which the recommendations could be made and the quantitative measures 

instituted to develop safety awareness amongst students. 

In Saudi Arabia, as with most other countries, education alone may not be adequate to overcome 

instances of violence. Indeed, to devise measures to deal with such occurrences, it may be 
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necessary to look into the influencing contextual factors, such as religious taboos, the impact of 

the Western media, and the access that students have to violence in the media. In the present 

study, the developed BSC sets out the quantitative measures that can be instituted to address the 

issue of safety at Saudi schools. However, these measures also require input, including a 

thorough knowledge of the on-the-ground environment and the case-by-case information and 

background pertaining to individual schools. Currently, no such accumulated statistical data 

exists. Hence, it will be important for any researcher to actively solicit first-hand information 

from the schools themselves, while ensuring both the strictest confidentiality of the data and the 

anonymity of respondents. Additionally, any safety evaluation must be based upon first-hand 

data collected from the schools. This process will ensure that, after the BSC approach is applied, 

the success of the safety awareness and protection programs can be measured, and an 

appropriate finding made. The next chapter explains the methodology used to apply the BSC 

safety framework to Saudi schools. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 4: Research Method 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                           61 

4 Chapter  

Research Method 
 

4.1 Objective and Structure of the Chapter 

Two methodologies (qualitative and quantitative) were used to gain a clear insight into Saudi 

education stakeholders’ (e.g. teachers, school executives, and Ministry of Education officers) 

responses toward safety BSC performance. This chapter details the current study’s research 

methodology, including the research approach and design. The proposed study involves three 

methodological phases: qualitative and quantitative expert review, quantitative survey, and 

quantitative case study. The structure of the chapter begins with the introduction (this section). 

Then, Section 4.2 provides the research paradigm; Section 4.3 presents an overview of the 

research design, including the significant stages of the study, and the key research activities; 

Section 4.4 explains the developmental processes of conceptual framework; Section 4.5 

discusses the first qualitative and quantitative phase of the study; Section 4.6 describes the 

details of the proposed second quantitative study; Section 4.7 presents the research design for 

the third phase (the quantitative case study); and Section 4.8 summarises the chapter. 

4.2 Research Paradigm and Method  

To achieve satisfactory research outcomes, it is crucial to understand the philosophical issues 

that guide the research paradigm (Easterby-Smith, Thorpe, & Lowe, 2002). This understanding 

can help clarify the research design and assist the researcher to identify which designs will work 

and which will not for their specific study (Easterby-Smith et al., 2002). 

The nature of the current research is considered relevant to the social research arena (in 

particular, safety research), as it investigates the relationships between socio-psychological 

factors and their influence on safety performance in Saudi schools. There are two philosophical 

traditions in social science research: positivism and social constructionism (Easterby-Smith et 

al., 2002). According to Neuman (2006), positivism focuses on developing hypotheses from an 

existing theory and makes empirical observations of individual behaviour to confirm or disprove 

those hypotheses. However, Easterby-Smith, et al. (2002) posit that social constructionism or 

interpretivism places an emphasis on investigating and describing the reality of why people 

have different experiences and perceptions, rather than searching for external causes and 

fundamental laws to explain their behaviour.  



Chapter 4: Research Method 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                           62 

Understanding philosophical issues, therefore, can help to appropriately determine the type of 

data and research approach required to address the research problem(s). Generally, research 

methods can be classified as either qualitative or quantitative. A qualitative approach, according 

to Creswell (2003), focuses on exploring and understanding the meaning that individuals or 

groups ascribe to a social or human problem. This understanding is achieved by capturing and 

analysing textual data from a few selected cases. For these reasons, this approach has been 

associated with the social constructionism tradition. Conversely, quantitative research, as noted 

by Mitchell & Bernauer (1998), places an emphasis on conceptualising, measuring, and 

analysing information of the real world by means of numerical data that represents explicitly-

defined variables. The quantitative approach has been associated with positivism because it 

utilises statistical procedures to compare and analyse a sufficient number of observations from 

which to generalise the results to a larger population. 

The current study combines the qualitative and quantitative methods, known as mixed-method 

research (Neuman, 2006), with the data to identify and represent, as accurately as possible, the 

phenomena under investigation—school safety. After developing the safety performance BSC, 

based on the literature review, the framework was assessed using a series of quantitative and 

qualitative analyses (phase 1). Subsequently they were refined to produce a final safety 

performance BSC framework that best explained the main perspectives, factors, and items likely 

to affect the successful implementation of the safety BSC in Saudi schools. Next, a quantitative 

analysis (phase 2) was employed to empirically identify the measures of the perspectives’ items 

and the relationships between the items. Additionally, a further quantitative study, the last phase 

(phase 3), was conducted to increase the validity and generalisability of the results. This 

integrated approach is called a ‘dominant–less dominant’ mixed method (Tashakkori & Teddlie, 

1998). In the dominant–less dominant mixed method, the dominant approach is the quantitative 

and qualitative research methods (expert review), while the less dominant approach is the 

second quantitative research method (framework development), which was used to measure the 

perspective items. Finally, a case study (a quantitative research method) was employed to test 

and validate the results of the questionnaire. 

Importantly, the mixed-methods approach allows the researcher to obtain a deep understanding 

of the findings (Newman, Ridenour, Newman, & Demarco, 2003). Additionally, as postulated 

by Maxwell & Loomis (2003), the qualitative approach was used to confirm the findings of the 

quantitative study, as well as to explain the unexpected results found in the quantitative study. 

The quantitative approach also increased the reliability, validity, and generalisability of the 

findings (Newman et al., 2003). 
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4.3 Research Design 

The design of the research study is outlined in this section (Figure 4-1). First, the extant 

literature was reviewed to gather background knowledge and to identify research gaps, which 

then led to the research questions. To answer these research questions, a conceptual 

framework—the BSC framework—was developed, based on the literature review. The BSC 

framework incorporated perspectives and indicators found to have an impact on safety 

performance in Saudi schools.  

In the first phase of the research, an expert review study was employed to seek input from Saudi 

education experts to identify safety factors and items in each perspective of the developed safety 

performance BSC. In the second phase, the identified perspectives, factors, and items were 

empirically tested by conducting a survey, based on the expert review results, to further 

investigate and explain the safety perspectives, factors, and items. Statistical analyses were then 

performed to identify and assess the relationships between the factors and items within each 

perspective. Subsequently, and in light of the outcomes from the previous phases, the developed 

safety performance BSC was tested through a series of case studies to complement the 

quantitative analysis. It quantitatively validated the identified measures and relationships, and 

uncovered the real-life environment at the Saudi schools. Following this, the findings of the 

qualitative and quantitative studies were considered, and conclusions drawn. Finally, 

recommendations were made for future research. Each research activity  is described in more 

detail in the following sections. 

As noted earlier, the first stage involved gathering fundamental knowledge about school safety 

and its effect on the BSC framework. Hence, a critical and comprehensive review of safety and 

BSC literature was undertaken. However, because Saudi Arabia was the geographical focus of 

the current research, interviews with government officials and readings of government reports 

and documents were used to gain more knowledge on Saudi school safety. The results provided 

a comprehensive understanding of these fields, which, in turn, led to the establishment of a 

theoretical framework: the BSC safety framework. 
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Figure 4-1: Schematic diagram of the research design 
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4.4 Conceptual Framework Development 

A conceptual framework was developed, based on a comprehensive literature review that 

focused on safety and BSC systems. Overall, the developed BSC framework incorporates five 

perspectives that delineate the safety performance criteria for Saudi schools. The framework 

attempts to formulate important indicators that have been observed to affect school safety. As 

described in Chapter 3, the BSC perspectives are safety management and leadership, safety 

learning and training, safety policy, procedure and process, workforce safety culture, and safety 

performance. 

4.5 First Phase: Expert Review 

The development of the theoretical safety BSC framework, described in Chapter 3, along with 

the development of the research hypotheses and the identification of the relevant perspectives, 

helped to identify the factors and items required for a safety BSC for Saudi schools. Further, the 

expert review research method helped to clarify the factors and items that emerged from the first 

phase. This phase was the most important stage, as it confirmed the factors and items identified 

in the safety performance BSC; it also examined whether these factors were appropriate or 

could be supplemented. Additionally, the phase identified items to measure the factors for each 

perspective. Thus, the study employed a quantitative and qualitative expert review research 

method as it gave the researcher an opportunity to explore the complex attitudes, beliefs, 

feelings, motivation, experiences, reactions, and behaviours of Saudi school users (Christensen, 

2010), in a way that was not viable with other methods, such as observation or surveys (Acuff et 

al., 1999; Morton, 1982). The expert review also provided a friendly atmosphere that stimulated 

and encouraged the participants to openly discuss their ideas and to actively interact with the 

researcher (Acuff et al., 1999; Morton, 1982). Moreover, due to the complex nature of the 

school safety phenomenon, the expert review was considered an appropriate method for the 

current study (Kantor, 2011). 

To achieve a successful expert review, sufficient information was collected from experts who 

had experience in the education sector, as well as at least ten years’ experience in the Saudi 

education environment. To realise this outcome, 60 questionnaires were distributed within five 

main regions in Saudi Arabia. The experts’ (teachers, school executives, and Ministry of 

Education officers) characteristics, related to the research, were assessed carefully to obtain 

accurate and effective results. Further, the experts, who were well-informed about the school 

safety system, offered many sound and well thought out opinions, and provided a great deal of 

experience and knowledge to the researcher (Kantor, 2011; Morton, 1982). 
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4.5.1 Questionnaire Design  

According to Creswell (2003), it is important that great care is taken in the design of the 

questionnaire, thus enabling a thorough and well justified research study. Additionally, the 

survey questions should be categorised to ensure that responses are based on the school’s safety 

performance so that responses accurately reflect the actual safety performance in each school. 

The following sections provide a description of the questionnaire’s design.  

4.5.1.1 Questionnaire content  

The questionnaire was separated into two main sections (see Appendix A1):  

 Section 1 gathered the demographic information about the respondents and their 

experiences in the Saudi education environment.  

 Section 2 elicited the respondents’ opinions on the factors and items in the research 

framework. Their opinions were based on their school safety performance 

experience.  

A cover letter, attached to the questionnaire, explained the study and its advantages, the 

respondent’s participation role, and guidance for completing the questionnaire (see Appendix 

A1).  

4.5.1.2 Arabic Translation  

The official language in Saudi Arabia is Arabic; hence, the questionnaire was translated into 

Arabic, and edited by nine translators; five teachers and two school executives, with experience 

in Saudi schools, and two Ministry of Education officers with experience in safety regulations 

(see Appendix A2).  

Following its development, the Arabic questionnaire was tested on five native Arabic speakers 

who were familiar with Arabic grammar. Additionally, before being distributed, and to ensure 

that the translation did not drift from the intent or substance of the questions, it was reviewed by 

a panel of translation experts. Based on their recommendations, the Arabic version was revised 

for clarity. 

4.5.2 Sampling 

The technique used to analyse the expert review was purposive sampling. Purposive sampling, 

as opposed to statistical sampling, which is based on sampling errors and population, is a 

technique that guides the researcher to recruit participants for the expert review. In this case, the 

recruitment of the panel was based on their experience in the Saudi school environment. 

According to Patton (2002), purposive sampling provides rich and in-depth information 



Chapter 4: Research Method 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                           67 

regarding research issues. The following screening questions were used, during the recruitment 

process, to determine whether or not prospective participants (including teachers, school 

executives, and Ministry of Education officers) should be invited to participate in the expert 

review. These three questions were: 

 Do you have experience with a school safety system? 

 How in-depth was your experience with the school safety system? 

 Are you interested in discussing your experience with the school safety systems? 

The first question identified the users of the school safety systems in Saudi Arabia. The second 

question identified expert users from non-expert users of the school safety systems. The third 

question confirmed the enthusiasm of the participants to in discuss the school safety systems. 

After answering ‘yes’ to all three questions, a hard copy of the questionnaire was sent to each 

expert. 

4.5.3 Data Collection 

During the data collection stage of the study, the expert review process helped to confirm and/or 

refine the conceptual safety performance BSC factors, as well as the items specifically designed 

for monitoring the Saudi education environment. The panel of experts had experience in a 

variety of areas covering all perspectives of the Saudi education environment. The expert review 

comments were used to revise the design of the conceptual safety performance BSC, while an 

associated questionnaire survey was widely disseminated to the Saudi education sector. The 

three part expert review questionnaire comprised closed and open-ended questions (Mcmurray, 

Pace, & Scott, 2004). 

 Part 1 of the questionnaire solicited expert opinions on the BSC factors and the items 

that were developed through an extensive literature review. The experts were also 

asked to provide opinions on other possible factors and items that could be added to 

the adopted theoretical framework. Part 1 contained five sections related to the safety 

performance BSC perspectives: 

 P1: Safety management and leadership; 

 P2: Safety learning and training; 

 P3: Safety policy, procedure and processes; 

 P4: Workforce safety culture; and 

 P5: Safety performance. 

 Part 2 of the questionnaire involved the experts providing a percentage (%) 

weighting of the importance of the five perspectives, for a total of 100%.  
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 Part 3 of the questionnaire had the experts arranging the perspectives in the order 

that best represented their causal relationship.  

4.5.4 Data Analysis 

The data were gathered through closed- and open-ended questions (Mcmurray et al., 2004). The 

data derived from the closed-ended questions were divided into three categories: one used to 

weight the importance of each perspective (totalling 100%); the second used to rate the 

importance of each factor; and the last used to arrange the perspectives in the order that best 

represented their causal relationship. The data derived from the open-ended questions were used 

as comments related to each factor. These techniques were deemed suitable for the current study 

since they provided an analysis of the different data sets (Tabachnick & Fidell, 2007). In 

particular, the analyses were carried out to address four main objectives: (1) to determine 

whether the presented factors could be used to appropriately measure each perspective, and list 

other factors; (2) to determine whether the presented items adequately represented each factor, 

and list other items; (3) to assess and refine the framework; and (4) to develop the main 

questionnaire to verify the items to be used to measure the safety performance BSC in Saudi 

schools.  

The responses to the questionnaires were analysed using the Statistical Package for Social 

Sciences (SPSS) (Version 21). The statistical analysis included the weight of the mean value of 

all perspectives, as well as the minimum, maximum, and mean value of the rating factors. 

4.6 Second Phase: Framework Development 

The main purpose of the second phase of the study (Framework Development) was to 

confirm the findings generated from the expert review. This phase evaluated and refined 

the safety performance BSC using multiple statistical analyses of the survey data. The 

assessment process adopted a framework testing approach to determine whether the 

hypothetical relationships between the indicators held true. The safety BSC framework 

was refined by the removal of any non-significant relationships and re-assessed to 

ensure that it best represented the survey data. 

The study adopted a casual investigation in that the developed framework implies a 

causal relationship between the safety BSC perspectives and their factors and items. The 

investigation focused on the examination of how, and to what extent, one item causes 

the movement of the other items (Cavana et al., 2001). These causal relationships were 

then assessed using multivariate analyses of the data from the questionnaire survey. To 
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validate the safety BSC framework, and the hypotheses in the previous analysis, a mail 

survey was undertaken, as it was deemed the most appropriate method to use.  

4.6.1 Questionnaire Design  

The careful design of a questionnaire, according to Creswell (2003), is an important requirement 

for a good and justified quantitative study. Hence, the survey questions in the current study were 

categorised to ensure that the responses were based on past experiences. Thus, the responses 

accurately reflected the participants’ perceptions and, thus, increased measurement reliability. A 

description of the questionnaire design is presented in the following section.  

4.6.1.1 Measurement Scale  

Five-point scales were used to measure the operationally-defined elements of the perspectives 

within the proposed research framework. The items for each scale (perspective) were generated 

and tested using the qualitative and quantitative methodology technique described in more detail 

in Chapter 5. Five-point Likert scales were applied to measure the safety performance BSC 

items in the Saudi schools. One scale related to the importance of each item (Column A, 

Appendix B1), while the second scale related to the performance of each item, according to the 

experience of the participants (Column B, Appendix B1). The scales comprise a set of 

statements that express the importance, and the performance, of each item, such as either 

favourable or unfavourable attitudes toward the object of the interest (see Appendix B1). 

4.6.1.2 Questionnaire Content  

The questionnaire was separated into two main sections (See Appendix A4):  

 Section 1 gathered demographic information about the respondents and their 

experiences in the Saudi education environment.  

 Section 2 elicited the respondents’ opinions (based on their safety performance 

experience) on the factors in the proposed research framework.  

A cover letter had been attached to the questionnaire; it explained the aims of the study, as well 

as its advantages, the respondents’ participation role, and guidance for completing the 

questionnaire (see Appendix B1).  

4.6.1.3 Questionnaire Pre-Test  

The questionnaire was pretested by a group of sixteen participants, namely: six PhD students 

from the School of Education and Professional Studies, Griffith University (who had extensive 

knowledge of the Saudi education environment); two academic staff from the School of 
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Engineering, Griffith University; two school executives (with more than 30 years’ experience); 

three teachers (with more than 30 years’ experience); and three Ministry of Education officers 

(with more than 30 year experience). The pretesting was undertaken to verify and improve the 

structure, perspectives, and respective measurement items of the questionnaire.  

4.6.1.4 Arabic Translation  

Since the official language in Saudi Arabia is Arabic, the questionnaire was translated from 

English into Arabic. Then it was edited by two translators; a teacher with experience in Saudi 

schools and a Ministry of Education officer with experience in safety regulations (see Appendix 

B2).  

The Arabic questionnaire was tested on five native Arabic speakers, living in Australia, who 

were familiar with Arabic grammar. Further, before it was distributed, and to ensure that the 

translation did not drift from the intent or substance of the questions, it was reviewed by a panel 

of translation experts living in Saudi Arabia. Based on the translation experts’ recommendations, 

the Arabic version was revised for clarity. 

4.6.1.5 Ethics for the Survey Analysis  

The implementation of the survey followed the expected ethical standards (Freed-Taylor, 1994) 

to achieve moral research (Neuman, 2006) that lead to correct decision-making (Mcmurray et 

al., 2004). This process of data collection is described below. Firstly, the research followed the 

ethical guidelines of the Research and Higher Degree Committee of Griffith University. 

Additionally, the Saudi Ministry of Education provided letters to each education department in 

the five cities comprising the case studies (Appendixes E).   

Informed consent was obtained from each participant; thus, an ethical approach to the surveying 

was achieved in all three phases of the study. Along with the informed consent form was 

information related to the benefits, rights, risks, and consequences of engaging in the study; it 

also gave an outline of the purpose of the study. Finally, to ensure the participants personal 

privacy and anonymity, no identifiable information (e.g. names and addresses) was requested.  

4.6.2 Sampling 

The study sample, or unit of analysis, comprised Saudi teachers, school executives, and 

Ministry of Education officers. Therefore, a province-wide survey by the Ministry of Education 

was conducted. The sample selection for the current study, as for any empirical study, was an 

important issue. Therefore, sufficient variability was achieved in the sample selection; thus, the 

statistical analyses produced justifiable and predictable values. The reliability of the results and 

theory formation depended heavily on sample selection criteria. Additionally, the sample 

selection was based on a theoretical paradigm instead of statistical specifications (Yin, 2003).  
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The study surveyed Saudi teachers, school executives, and Ministry of Education officers who 

lived in the cities representing the five main Saudi Arabian regions. For each region, the largest 

and most populous city was chosen, namely: Riyadh, the capital and the largest city in Saudi 

Arabia; Jeddah, the second largest city in Saudi Arabia and the capital city of the Western 

region; Dammam, the most populous city in the Eastern region; Hail, the most populous city in 

the Northern region; and Abha, one of the most populous cities in the Southern region.  

4.6.3 Data Collection 

According to Neuman (2006), there are three main quantitative data collection methods: 

experimental, survey, and nonreactive. Experimental data collection is rarely appropriate for 

research questions, such as those in this study, which involve an examination of the impact of 

several diverse variables together (Neuman, 2006). Furthermore, the experimental designs are 

invariably longitudinal studies because the data are collected both before and after a 

manipulation (Sekaran, 2003). Nonreactive research, such as content analysis, only describes 

what is in the text. Significantly, the intention of those who create the text, or the effects that 

messages in the text have on those who receive them, cannot be revealed (Neuman, 2006). The 

present quantitative study sought to test the hypothetical relationships of the theoretical safety 

performance BSC framework; hence, a survey was considered the most appropriate method to 

collect data that could reflect the respondents’ opinions about a BSC system for Saudi schools. 

A mail survey was selected as the data collection method for the framework development phase. 

Firstly, mail questionnaires can cover a wide geographical area (Sekaran, 2003); and, secondly, 

using a survey makes it easier to reach a large number of respondents and obtain a generalised 

view of the situation in the research target (Creswell, 2003). A written questionnaire can be 

administered in various ways, including the following (Moser & Kalton, 1985): 

 Sending questionnaires by mail with clear instructions on how to answer the 

questions and asking for mailed responses. 

 Hand-delivering questionnaires to respondents and asking for direct or mail 

responses. 

In administering the survey, the current study followed procedures to increase the response rate, 

decrease the systematic errors, improve the statistical power, develop the variability in sampling, 

and capture the generalisability of the test, as much as possible. In addition, to improve the 

response rate, four techniques were employed (Sekaran, 2003):  

 Keeping the questionnaire as brief as possible; 

 Attaching a cover letter, with the questionnaire, that introduces the researcher, the 

objectives of the research, and the importance of the survey; 
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 Providing respondents with self-addressed, stamped return envelopes; and 

 Following up the survey by an email, letter, or telephone (particularly with the slow 

respondents). 

In the social and management research areas, the average response rate has been found to be 

between 30 and 35 percent (Frohlich, 2002; Shannon & Bradshaw, 2002). However, a response 

rate around of 25 percent can be deemed acceptable, as many similar studies could not achieve 

response rates greater than 25 percent (Frohlich, 2002). Since there were five primary 

perspectives (variables) in the developed framework, the number of responses needed to be at 

least 100 (i.e. 20 samples per variable) for a valid structure and factor analysis (Stevens, 2002). 

On the other hand, a sample size with a minimum of 200 was needed for structural equation 

modelling (Kline, 2010). As a consequence, to meet the target and fulfil the statistical 

specifications, the questionnaire was distributed to 600 participants (teachers, school executives, 

and Ministry of Education officers) in five Saudi cities.. The intent was for them to express their 

perceptions of the safety performance in their school.  

To this end, the following procedures were used to distribute the questionnaire:  

1. The questionnaires were distributed to each school in the five cities: 200 in Riyadh; 120 

in Jeddah; 120 in Dammam; 80 in Hail; and 80 in Abha.  

2. The questionnaire was sent to the Education Department in each city, with a cover letter 

from the Analysis Department in the Ministry of Education.  

3. The Education Department in each city helped to distribute and collected the 

questionnaires. Assistance was given by the Ministry of Education officers and 

administrators who worked in the department.  

4. The survey was conducted over a three-month period.  

4.6.4 Data Analysis 

The data analysis involved descriptive statistics, followed by a preliminary analysis of the data; 

next, the theoretical framework was assessed. 

Firstly, to obtain a feel for the data, the researcher used a number of descriptive statistics (see 

Chapter 6 for more details), including frequencies, percentages, and means related to the sample 

profile (Sekaran, 2003). Then, in addition to the visual inspection of the frequencies for all 

perspective items, the data analysis estimated the central tendency and dispersion. The 

preliminary analysis , including the factor analysis, examined the factor structures of the 

perspectives and reduced redundant items (Neuman, 2006) (see Chapter 7 for more details). The 

internal consistency of the items were validated by computing the perspective reliability. Finally, 
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the hypotheses, developed in Chapter 3, were tested using a Structural Equation Modelling 

(SEM) analysis. 

The exploratory analysis procedure, which is a powerful tool and can address a wide range of 

theoretical questions, was used (Hair, Anderson, Tatham, & Black, 1998). Additionally, this 

procedure enable the potential relationships, in the general form, to be defined, which then 

allowed the multivariate techniques to estimate the relationships (Hair, Black, Babin, & 

Anderson, 2010). In other words, by letting the method and the data define the nature of the 

relationships, exploratory analyses was able to specify the relationships (Hair et al., 2010). The 

current study also employed an Exploratory Factor Analysis (EFA) to identify the underlying 

structure of data for each perspective.  

Further, due to the nature of the relationships proposed in Chapter 3, the small sample size, and 

the research objective, the Partial Least Squares (PLS) analysis technique, developed by Wold 

(1980), was used to evaluate the revised theoretical framework (Figure 3.3). Additionally, the 

PLS, as a second-generation multivariate analysis technique (Barclay, Higgins, & Thompson, 

1995), was used to analyse the statistical frameworks that involved a set of perspectives and 

multiple items (Chin, 1998b; Fornell & Bookstein, 1982). Additionally, PLS was the most 

appropriate approach for the current study because it had several advantages over the Structural 

Equation Modelling (SEM) techniques. According to Chin (1998b) and Hulland (1999), the 

PLS allowed the assessment of the psychometric properties of the measures and facilitated the 

simultaneous tests of the measurement and structural framework (Barclay et al., 1995). Also, 

PLS, being compatible with interval-style data, was able to assess the framework with a 

relatively small sample size (Barclay et al., 1995; Chin, 1998a, 1998b; Gefen, Straub, & 

Boudreau, 2000). Furthermore, PLS was deemed an appropriate technique as the major concern 

was the prediction of the dependent variables (Chin, 1998a, 1998b; Fornell & Bookstein, 1982). 

The assessments of these techniques were details in Table 4-1. 
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Table 4-1: Assessment of EFA, PLS and SEM analysis adapted from (Urbach & Ahlemann, 2010) 
Validity 
Type 

Criterion Description 
 

Authors 

Exploratory 
factor 
analysis 
(EFA) 

Bartlett’s Test 
Bartlett’s (1954) test of sphericity can be used 
to determine the factorability of data (p < 
0.001). 

Field, (2009); Hair 
et al., (2010); 
Tabachnick & 
Fidell, (2007) 

KMO 

Kaiser-Mayer-Olkin measure of sample 
adequacy (KMO) can be used to determine the 
factorability of data, presenting the minimum 
acceptable sample (0.60). 

Hair et al., (2010); 
Tabachnick & 
Fidell, (2007) 

Anti-image 
correlation 
matrix 

Can be used to test the factorability of data. 
Each matrix should be inspected for 
correlations above (0.30). 

Hair et al., (2010); 
Pellegrini & Long, 
(2002); Tabachnick 
& Fidell, (2007) 

Cut-off factor 
loading 

Each loading should be above (0.50). Hair et al., (2010) 

Cronbach’s 
Alpha 

The scales for the reliability coefficients 
(0.70). 

Pellegrini & Long, 
(2002)  

Cumulative 
variance 

The total variance extracted by successive 
items of its perspective (60%). 

Hair et al., (2010)  

Partial 
Leats 
Squares 
(PLS) 

Item loadings 
Measures how much of the items are 
explained by the corresponding factor. Values 
should be significant at (0.50). 

Chin, (1998b) 

Cross-loadings 

Cross-loadings are obtained by correlating the 
component scores of each item with all other 
factors. If the loading of each item is higher 
for its designated factor than for any of the 
other factors, it can be inferred that the 
frameworks of BSC perspectives differ 
sufficiently from one another. 

Chin, (1998b) 

Fornell-Larcker 
criterion 

The average explained variance (AVE) of the 
correlate of each factor must be higher than 
the correlation between the other factors. 

Pepler et al., (2006) 

Cronbach’s 
alpha (CA) 

Alpha values ranges from 0 (completely 
unreliable) to 1 (perfectly reliable). Proposed 
threshold value for confirmative (explorative) 
research: CA > (0.80). 

Cronbach, (1951); 
Nunnally & 
Bernstein, (1994) 

Composite 
reliability (CR) 

CR values between 0 (completely unreliable) 
and 1 (perfectly reliable). As an alternative to 
Cronbach’s Alpha, it allows items to not be 
equally weighted. Proposed threshold value 
for confirmative (explorative) research: CA > 
(0.80).

Ando, Asakura, & 
Simons-Morton, 
(2005); Nunnally & 
Bernstein, (1994) 

Average 
variance 
extracted (AVE) 

Attempts to measure the amount of variance 
that BSC perspective captures from its items 
relative to the amount due to measurement 
error. Proposed threshold value: AVE > 
(0.50). 

Pepler et al., (2006) 

Structural 
Equation 
Modelling 
(SEM) 

Coefficient of 
Determination 
(R2) 

Attempts to measure the explained variance of 
a perspective relative to its total variance. 
Values of approximately 0.670 are considered 
substantial, values around 0.333 moderate, 
and values around 0.190 weak. 

Chin (1998b); 
Ringle, (2004) 

Path Coefficients 
Path coefficients between the perspectives 
should be analysed in terms of their algebraic 
sign, magnitude, and significance. 

Huber, Herrmann, 
Meyer, Vogel, & 
Vollhardt, (2007)  

Effect Size (f2) 

Measures if perspective has a substantial 
impact on its factors. Values of 0.02, 0.15, 
0.35 indicate the predictor factor’s low, 
medium, or large effect in the structural 
framework. 

Chin (1998b); 
Cohen, (1988); 
Ringle, (2004)  
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Validity 
Type 

Criterion Description 
 

Authors 

Predictive 
Relevance (Q2) 

The Q2 statistic is a measure of the predictive 
relevance of a block of manifest perspectives. 
A tested model has more predictive relevance 
the higher Q2 is, and modifications to a model 
may be evaluated by comparing the Q2 values. 
The proposed threshold value is Q2 > 0. The 
predictive relevance’s relative impact can be 
assessed by means of the measure Q2. 

Fornell & Cha, 
(1994); Geisser, 
(1975); Stone, 
(1974) 

Goodness-of-Fit 
(GoF) 

Defined as the geometric mean of the average 
communality and average R2 (for endogenous 
perspectives) GoF (0 < GoF < 1), GoF = 0.1 
is small, GoF = 0.25 is medium, and GoF = 
0.36 is large. 

Fornell & Larcker, 
(1981); Tenenhaus, 
Vinzi, Chatelin, & 
Lauro, (2005); 
Wetzels, 
Odekerken-
Schröder, & Van 
Oppen, (2009) 

 

4.7 Third Phase: Validation and Application 

The main purpose of the third phase of the study was quantitatively validating and testing the 

developed safety BSC framework, which was assessed and refined following phases 1 and 2. 

Importantly, the analysis ensured that the safety BSC framework adequately represented the 

actual school safety phenomenon within a real-life school safety context. To achieve this 

outcome, with an emphasis on the quantitative analyses commonly used in social science 

research, the current study  employed the case study research approach (Yin, 2003). A case 

study was deemed the preferred strategy because of its suitability to control for events and to 

focus on a contemporary phenomenon within a real-life context under which relevant 

behaviours cannot be manipulated (Yin, 2003). In addition, the outcome framework was 

validated by establishing external validity; thus, the explanatory power of the case study was 

helpful.  

The confirmation of the external validity provided knowledged of the extent to which the 

framework could be generalised and applied to other settings, people, or events (Sekaran, 2003). 

However, the generalisation of the framework in the current study could not be precisely drawn 

statistically to a larger population since the sampling method was purposive rather than 

statistical. To strengthen the study’s generalisability, an analytical generalisation was carried out 

using the developed framework as a template to study several cases; the results were compared 

to determine whether the findings and conclusions were consistent (Yin, 2003). Finally, the 

findings from the case studies were used to help increase the understanding of how well the 

framework explained and affected the performance of the safety management system; thus, the 

way for future research directions was paved. To validate the safety performance BSC 

framework finding, a mail survey was determined to be the most appropriate method. 
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Following the validation method, an application method has been applied. The results from the 

case study and Column B results from the framework development provided a foundation for 

the framework application. A benchmarking approach has been applied to monitoring the 

effectiveness/success of the valid safety performance BSC framework  

4.7.1 Questionnaire Design  

As discussed previously, Creswell (2003) asserted that the careful design of the questionnaire 

was an important requirement for a good and justified quantitative study. Consequently, the 

survey questions were categorised to ensure that the responses were based on the participants’ 

school safety performance. Thus, the responses accurately reflected the safety performance in 

each school. A description of the questionnaire design is provided below.  

4.7.1.1 Measurement Scale  

Five-point Likert scales were used to measure the operationally-defined elements of the 

perspectives within the research framework. Items for each scale (perspectives) were generated 

and tested using the quantitative methodology technique, which is discussed in Chapter 8. Five-

point Likert scales were applied to measure the safety performance BSC items in the Saudi 

schools, according to the safety performance in each school. The scale consisted of a set of 

statements that expressed the performance of each item (see Appendix C1). 

4.7.1.2 Questionnaire Content  

The questionnaire, as noted earlier, was separated into two main sections (see Appendix A6):  

 Section 1 gathered demographic information about the respondents and their 

experiences in the Saudi education environment.  

 Section 2 elicited respondents’ opinions (based on their school safety performance 

experience) in terms of the factors represented in the research framework.  

A cover letter, attached to the questionnaire, explained the study and its advantages, the 

respondents’ participative role, and guidance for completing the questionnaire (see Appendix 

C1).  

4.7.1.3 Arabic Translation  

As described earlier in sections 4.5.1.2 and 4.6.1.4, the official language in Saudi Arabia is 

Arabic. Therefore, the questionnaire, translated into Arabic from English, was edited by a 

professional translator (see Appendix C2). Next, the Arabic questionnaire was tested by five 

native Arabic speakers also familiar with Arabic grammar. Finally, before distribution, and to 
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ensure that the translation maintained the intent and substance of the questions, it was reviewed 

by a panel of translation experts. These recommendations were followed so that the revised 

Arabic version was unambiguous. 

4.7.2 Sampling 

In the sampling phase, the developed survey was distributed to six selected schools within the 

five Saudi cities (Riyadh, Dammam, Jedah, Hail, and Abha). Importantly, the validity of the 

developed framework increased as the schools already produced safety performance reports. As 

discussed earlier in sections 4.5.2 and 4.6.2, the respondents in each school were comprised of 

Saudi teachers, school executives, and Ministry of Education officers.  

4.7.3 Data Collection 

The current phase, the data collection, sought to test the safety performance items of the 

developed safety performance BSC framework (Neuman, 2006). Consequently, a survey was 

considered the most appropriate method by which to collect the data reflecting the respondents’ 

opinions about the safety performance in Saudi schools. The written questionnaire was hand-

delivered to each school; the respondents were asked for the questionnaires to return it directly 

or by mail. A representative sample of approximately ten (10) per cent of the schools’ members 

was selected to participate in the survey for all six schools1. 

4.7.4 Data Analysis 

The data were analysed for the six (school) case studies in which the safety performance value 

added to the process of the safety BSC. The chosen research method was the scatter plot 

approach, as it could help identify the response patterns in natural settings (Touchette, 

Macdonald, & Langer, 1985). Furthermore, the approach provided a numerical way in which to 

distinguish between the variables that appeared to have a substantial effect on the predicted 

outcome and the variables that appeared to have little or no effect (Kleijnen & Helton, 1999). 

Thus, the pattern in the associated scatter plot arose from an underlying relationship between the 

x and y values (Kleijnen & Helton, 1999).  

4.8 Chapter Summary 

This chapter outlines the research methodology employed to assess the safety BSC, and to 

addresses the research questions related to its performance evaluation in Saudi schools, along 

with the research approaches, research design, and relevant analytical techniques. The research 

design, in the main, followed an inductive and deductive approach, beginning with an abstract, 

                                                            
1 To provide participant anonymity, the names of the schools have been with held. 
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the identification of the logical relationships among the safety factors, the identification of the 

indicator measures, and the determination of whether these factors could be applied in Saudi 

schools or whether other indicators should be added to each BSC perspective. This outcome was 

achieved by using both qualitative and quantitative research methods, which involved expert 

reviews.  

The study also employed a quantitative research method (framework development), especially 

as the analysis of the data set required a number of statistical techniques, including basic 

descriptive analyses, EFA, PLS, SEM, SPSS (Version 21), and Smart-PLS 2.0 (beta). The 

assessment and refinement of the conceptual framework (described in Chapter 3) ensured the 

production of the final empirical framework, which best captured the interrelationships among 

the framework perspectives. 

Thus, the final empirical framework, for the less-dominant approach, underwent a validation 

process. This process was based on the quantitative technique–the scatter plot method, with the 

data collected from the six Saudi schools. This information was used to validate and explain the 

safety performance in each school. The results were then presented and discussed, with 

conclusions being drawn. The chapter concludes with recommendations and strategies to further 

enhance and extend the findings of the current study. Chapters 5 through 10 present the details 

and results of the relevant analyses undertaken in the current study. 
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5 Chapter  

Expert Review 
 

5.1 Objective and Structure of the Chapter  

This chapter provides a descriptive analysis of the data collected from the expert review 

questionnaire. The descriptive analysis is the initial step of the study’s quantitative phase. The 

primary purpose of the analysis is to examine the fundamental characteristics of the data to 

ensure its suitability for the statistical techniques employed in the subsequent analyses. The 

organisation of the chapter beginning with this section, followed by Section 5.2, which provides 

details of the questionnaire and the respondents’ characteristics. Then, Section 5.3 describes the 

results for the questionnaire’s closed questions. Section 5.4 presents the results of the open 

questions. Section 5.5 discusses the questionnaire’s findings, and Section 5.6 summarises the 

chapter. 

5.2 Questionnaire Responses 

The survey was conducted in Saudi Arabia in May 2011. A cover letter attached to the 

questionnaire explained the purpose and benefits of the questionnaire, as well as the BSC 

concept. Moreover, the cover letter asked the intended recipients—all of whom had at least 10 

years’ experience in Saudi schools as a teacher, school executive, or Ministry of Education 

official—to express their perceptions, based on their experiences. Sixty questionnaires were 

distributed in the five main regions of Saudi Arabia (as discussed in Chapter 4). Of those 60 

questionnaires, 18 were returned. Of those, six came from teachers, eight from school 

executives, and six from Ministry of Education officials. The participation rate, then, was 33.5%, 

which is considered acceptable in social research (Sekaran, 2003). 

The descriptive statistics were very helpful in providing insights into the quality and richness of 

the data, and the extent to which the researcher was successful in gaining responses from the 

target sample. In the questionnaire, two demographic questions were used to capture the 

demographic information: role/position, and experience years. The participants’ demographic 

information is summarised in Table 5-1; Table 5-2 summarises the questionnaire data; and 

Table 5-3 summarises the mean value for all findings, and the causal path chosen by participants. 
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Table 5-1: Expert panel demographic characteristics 

Participants Role/Position Total years of working experience 

Male Teachers #1: 13, #2: 15, and #3: 11 
Female Teacher #1: 15 
Male school executive #1: 24, #2: 19, #3: 26, #4: 27, #5: 22, and #6: 36 
Female school executive #1: 19 and #2: 17 
Ministry of Education Officer #1: 11, #2 10, #3 10, #4: 11, #5: 14, and #6: 12 
 

Table 5-2: Responses of expert reviewers 
Type T T T t S S S S S S S s E E E E E E 
EY 13 25 11 15 24 19 26 17 22 36 15 17 11 10 10 11 14 12 
EYE 13 25 11 15 20 15 24 13 20 32 15 15 11 10 09 11 12 11 
Weight 10 20 10 25 20 20 20 25 20 25 20 20 30 30 20 30 20 30 

P1 

F1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
F2 5 5 5 2 4 5 4 5 4 3 5 5 5 4 5 5 5 4 
F3 4 5 3 5 4 5 5 4 5 4 4 4 3 5 4 5 5 3 
F4 5 5 4 2 3 2 5 4 5 3 4 5 3 5 4 3 2 1 
F5 5 4 5 5 4 5 5 5 4 1 5 5 4 5 3 5 1 2 
F6 X2 X X 5 X X X X 4 X X X X X X 5 X 3 

Weight 10 20 10 50 30 30 30 25 30 25 30 30 30 30 10 30 10 25 

P2 

F1 3 4 4 5 4 5 5 5 5 5 5 5 5 5 5 5 4 5 
F2 4 4 3 3 5 5 3 3 4 3 3 3 5 5 5 5 5 3 
F3 4 5 5 5 2 1 5 3 3 3 3 3 3 3 4 3 3 3 
F4 4 4 5 3 5 5 4 5 3 5 5 3 3 3 4 3 2 4 
F5 X 5 X X X X X X X X X X X X X X X X 

Weight 40 20 40 10 25 30 30 30 20 30 30 30 25 20 10 20 25 20 

P3 

F1 5 4 5 4 5 5 5 5 4 4 5 5 2 5 5 4 5 5 
F2 4 2 4 3 4 4 5 3 3 4 3 5 4 4 4 5 4 4 
F3 4 3 3 3 5 4 5 3 3 5 3 4 4 3 4 4 4 4 
F4 5 5 5 5 3 5 5 5 4 5 5 5 5 5 5 5 4 5 

Weight 20 20 20 10 15 10 10 10 20 10 10 10 05 10 30 10 30 15 

P4 

F1 5 5 5 5 4 5 5 5 5 3 5 5 5 4 5 5 5 3
F2 5 4 5 3 5 4 5 5 4 4 5 4 5 5 5 5 5 4 
F3 4 4 4 2 3 1 4 5 2 5 5 4 4 4 3 4 4 5 
F4 3 5 4 2 5 3 4 5 2 5 5 5 5 4 2 4 1 4

Weight 20 20 20 05 10 10 10 10 10 10 10 10 10 10 30 10 15 10 

P5 

F1 5 4 5 4 5 5 5 5 5 4 5 5 5 5 5 5 5 5 
F2 4 4 5 3 5 5 4 5 5 5 5 4 4 5 5 4 5 3 
F3 4 5 3 5 3 5 5 5 4 5 5 5 5 5 4 5 4 3 
F4 5 3 5 5 4 4 5 5 5 5 5 5 5 5 5 5 5 1 

Causal 
path 

B B A D A A A A A B A D B A A A B A 

T (Male Teacher), t (Female Teacher), S (Male School Executive), s (Female School Executive), E 
(Ministry of Education Officer), EY (Experience Years), EYE (Experience Years in Education), P 
(Perspective), F (Factor), Causal path: A(SML → SLT → SPPP → WSC → SP), B(SML → SPPP → 
SLT → WSC → SP), C(SML → WSC → SPPP → SLT → SP)  
 

 

 

 

                                                            
2 Expert doesn’t add factor 
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Table 5-3: Mean perspective weightings, factor ratings and selected casual paths 

 
 

Overall Mean 
Teachers 

Mean 

School 
Executives 

Mean 

Teachers & 
School 

Executives 
Mean 

Ministry of 
Education 

Officers Mean 

P1_Weight 21.94 16.25 21.25 19.58 26.66 
P1_F1 5.00 5.00 5.00 5.00 5.00 
P1_F2 4.44 4.25 4.37 4.33 4.66 
P1_F3 4.27 4.25 4.37 4.33 4.16 
P1_F4 3.61 4.00 3.80 3.91 3.00 
P1_F5 4.05 4.75 4.25 4.41 3.33 
P1_F6 4.253 5.004 4.005 4.506 4.007 

P2_Weight 25.27 22.5 28.75 26.66 22.50 
P2_F1 4.66 4.00 4.87 4.58 4.83 
P2_F2 3.94 3.50 3.62 3.58 4.66 
P2_F3 3.38 4.75 2.87 3.50 3.16 
P2_F4 3.88 4.00 4.375 4.25 3.16 
P2_F5 5.008 5.009 0.0010 5.0011 0.0012 

P3_Weight 25.27 27.50 28.12 27.91 20.00 
P3_F1 4.55 4.50 4.75 4.66 4.33 
P3_F2 3.83 3.25 3.87 3.66 4.16 
P3_F3 3.77 3.25 4.00 3.75 3.83 
P3_F4 4.77 5.00 4.62 4.75 4.83 

P4_Weight 14.72 17.50 11.87 13.75 16.66 
P4_F1 4.66 5.00 4.62 4.75 4.50 
P4_F2 4.55 4.25 4.50 4.41 4.83 
P4_F3 3.72 3.50 3.62 3.58 4.00 
P4_F4 3.77 3.50 4.25 4.00 3.33 

P5_Weight 12.77 16.25 10.00 12.08 14.16 
P5_F1 4.83 4.50 4.87 4.75 5.00 
P5_F2 4.44 4.00 4.75 4.50 4.33 
P5_F3 4.44 4.25 4.625 4.50 4.33 
P5_F4 4.55 4.50 4.75 4.66 4.33 

Causal path (11A) (5B) (2D) (1A) (2B) (1D) (6A) (1B) (1D) (7A) (3B) (2D) (4A) (2B) (0D) 

 

Questionnaire responses also included comments from the participants on each factor and its 

items. However, the participants made no major comments on the proposed factors, instead, 

they confirmed them and added more factors and items. Further analysis of the participants’ 

comments are discussed in Section 5.3’s open question findings, while the findings on the 

closed questions are presented in the following section. 

                                                            
3 This factor has been added by four experts (1 teacher, 1 school executive, 2 ministry of education 

officers). 
4 This factor has been added by female teacher. 
5 This factor has been added by male school executive. 
6 This factor has been added by female teacher and male school executive. 
7 This factor has been added by two ministry of education officers. 
8 This factor has been added by male teacher. 
9 This factor has been added by male teacher. 
10 There is no factor has been added by school executives. 
11 This factor has been added by male teacher. 
12 This is no factor has been added by ministry of education officers. 



Chapter 5: Expert Review 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                           82 

5.3 Close-ended Questions Findings 

This section evaluates and interprets the perspectives’ weight and means values of all factors, 

calculated from the entire sample. The perspectives’ weight and mean values for all participants 

are presented in Table 5-4. The interpretation of the perspectives’ mean values was carried out, 

based on their perceptions of the extent to which the perspectives contributed to the overall 

safety outcome. Furthermore, the interpretation of the factors’ mean values was carried out with 

reference to the five-point scale response format; meaning that for all questionnaire factors, the 

value of five (5) represented a very important score and one (1) indicated an unimportant score. 

The total weight for all perspectives was 100%. The quantitative findings are for all participants, 

then the teachers, then the school executives, then both the teachers and school executives and, 

finally, the Ministry of Education officials.  

5.3.1 All Participants  

This part evaluates and interprets all the participants’ responses to the questionnaire. The mean 

value of the Perspective 1 (safety management and leadership) weight, that measured the 

participants’ dispositions, was 21.94; the mean value for the individual six factors included in 

this perspective ranged from a minimum of 3.61 to the maximum value of 5.00. The mean value 

of the Perspective 2 (safety learning and training) weight, that measured the participants’ 

dispositions, was 25.27; the mean value for the individual five factors included in this 

perspective ranged from a minimum of 3.38 to the maximum value of 5.00 The mean value of 

the Perspective 3 (safety policy, procedures, and processes) weight, that measured participants’ 

dispositions, was 25.27; the mean value for the individual five factors included in this 

perspective ranged from a minimum of 3.77 to the maximum value of 4.77. The mean value of 

the Perspective 4 (workforce safety culture) weight, that measured the participants’ disposition 

was 14.72; the mean value for the individual five factors included in this perspective ranged 

from a minimum of 3.72 to the maximum value, 4.66. The mean value of the Perspective 5 

(Safety Performance) weight, that measured participants’ dispositions, was 12.77; the mean 

value for the individual five factors included in this perspective ranged from a minimum of 4.44 

to the maximum value, 4.83 (see Table 5-4). 
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Table 5-4: Factor rating descriptive statistics for all reviewers 

Perspectives/Factors N Minimum Maximum Mean 

Perspective 1 Weight 18 10.00 30.00 21.94 

Perspective 1_Factor 1 18 5.00 5.00 5.00 

Perspective 1_Factor 2 18 2.00 5.00 4.44 

Perspective 1_Factor 3 18 3.00 5.00 4.27 

Perspective 1_Factor 4 18 1.00 5.00 3.61 

Perspective 1_Factor 5 18 1.00 5.00 4.05 

Perspective 1_Factor 6 4 3.0013 5.00 4.25 

Perspective 2 Weight 18 10.00 50.00 25.27 

Perspective 2_Factor 1 18 3.00 5.00 4.66 

Perspective 2_Factor 2 18 3.00 5.00 3.94 

Perspective 2_Factor 3 18 1.00 5.00 3.38 

Perspective 2_Factor 4 18 2.00 5.00 3.88 

Perspective 2_Factor 5 1 5.0014 5.00 5.00 

Perspective 3 Weight 18 10.00 40.00 25.27 

Perspective 3_Factor 1 18 2.00 5.00 4.55 

Perspective 3_Factor 2 18 2.00 5.00 3.83 

Perspective 3_Factor 3 18 3.00 5.00 3.77 

Perspective 3_Factor 4 18 3.00 5.00 4.77 

Perspective 4 Weight 18 5.00 30.00 14.72 

Perspective 4_Factor 1 18 3.00 5.00 4.66 

Perspective 4_Factor 2 18 3.00 5.00 4.55 

Perspective 4_Factor 3 18 1.00 5.00 3.72 

Perspective 4_Factor 4 18 1.00 5.00 3.77 

Perspective 5 Weight 18 5.00 30.00 12.77 

Perspective 5_Factor 1 18 4.00 5.00 4.83 

Perspective 5_Factor 2 18 3.00 5.00 4.44 

Perspective 5_Factor 3 18 3.00 5.00 4.44 

Perspective 5_Factor 4 18 1.00 5.00 4.55 
 

5.3.2 Teachers 

This section evaluates and interprets the teachers’ responses to the questionnaire. The mean 

value of the Perspective 1 (safety management and leadership) weight, that measured 

participants’ dispositions, was 16.25; the mean value for the individual six factors included in 

this perspective ranged from a minimum of 4.00 to the maximum value of 5.00; The mean value 

of the Perspective 2 (safety learning and training) weight, that measured participants’ 

dispositions, was 22.50; the mean value for the individual five factors included in this 

perspective ranged from a minimum of 3.50 to the maximum value, 5.00 The mean value of the 

                                                            
13 This factor has been added by four experts (1 teacher, 1 school executive, 2 ministry of education 

officers). 
14 This factor has been added by female teacher. 
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Perspective 3 (safety policy, procedures, and processes) weight, that measured participants’ 

dispositions, was 27.50; the mean value for the individual five factors included in this 

perspective ranged from a minimum of 3.25 to the maximum value, 5.00. The mean value of the 

Perspectives 4 (workforce safety culture) weight, that measured participants’ dispositions, was 

17.50; the mean value for the individual five factors included in this perspective ranged from a 

minimum of 3.50 to the maximum value of 5.00. The mean value of the Perspectives 5 (safety 

performance) weight, that measured participants’ dispositions, was 16.25; the mean value for 

the individual five factors included in this perspective ranged from a minimum of 4.00 to the 

maximum value, 4.50 (see Table 5-5). 

Table 5-5: Teachers’ descriptive statistics 

Perspectives/Factors N Minimum Maximum Mean 

Perspective 1 Weight 4 10.00 25.00 16.25 

Perspective 1_Factor 1 4 5.00 5.00 5.00 

Perspective 1_Factor 2 4 2.00 5.00 4.25 

Perspective 1_Factor 3 4 3.00 5.00 4.25 

Perspective 1_Factor 4 4 2.00 5.00 4.00 

Perspective 1_Factor 5 4 4.00 5.00 4.75 

Perspective 1_Factor 6 1 5.0015 5.00 5.00 

Perspective 2 Weight 4 10.00 50.00 22.50 

Perspective 2_Factor 1 4 3.00 5.00 4.00 

Perspective 2_Factor 2 4 3.00 4.00 3.50 

Perspective 2_Factor 3 4 4.00 5.00 4.75 

Perspective 2_Factor 4 4 3.00 5.00 4.00 

Perspective 2_Factor 5 1 5.0016 5.00 5.00 

Perspective 3 Weight 4 10.00 40.00 27.50 

Perspective 3_Factor 1 4 4.00 5.00 4.50 

Perspective 3_Factor 2 4 2.00 4.00 3.25 

Perspective 3_Factor 3 4 3.00 4.00 3.25 

Perspective 3_Factor 4 4 5.00 5.00 5.00 

Perspective 4 Weight 4 10.00 20.00 17.50 

Perspective 4_Factor 1 4 5.00 5.00 5.00 

Perspective 4_Factor 2 4 3.00 5.00 4.25 

Perspective 4_Factor 3 4 2.00 4.00 3.50 

Perspective 4_Factor 4 4 2.00 5.00 3.50 

Perspective 5 Weight 4 5.00 20.00 16.25 

Perspective 5_Factor 1 4 4.00 5.00 4.50 

Perspective 5_Factor 2 4 3.00 5.00 4.00 

Perspective 5_Factor 3 4 3.00 5.00 4.25 

Perspective 5_Factor 4 4 3.00 5.00 4.50 
 

                                                            
15 This factor has been added by female teacher. 
16 This factor has been added by male teacher. 
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5.3.3 School Executives 

This section evaluates and interprets the school executives’ responses to the questionnaire. The 

mean value of the Perspective 1 (safety management and leadership) weight, that measured 

participants’ dispositions, was 21.25; the mean value for the individual six factors included in 

this perspective ranged from a minimum of 3.87 to the maximum value, 5.00. The mean value 

of the Perspective 2 (safety learning and training) weight, that measured participants’ 

dispositions, was 28.75; the mean value for the individual four factors included in this 

perspective ranged from a minimum of 2.87 to the maximum value, 4.87. The mean value of the 

Perspective 3 (safety policy, procedures, and processes) weight, that measured participants’ 

dispositions, was 28.12; the mean value for the individual five factors included in this 

perspective ranged from a minimum of 3.87 to the maximum value of 4.75. The mean value of 

the Perspective 4 (workforce safety culture) weight, that measured participants’ dispositions, 

was 11.87; the mean value for the individual five factors included in this perspective ranged 

from a minimum of 3.62 to the maximum value, 4.62. The mean value of the Perspective 5 

(safety performance) weight that measured participants’ dispositions, was 10.00; the mean value 

for the individual five factors included in this perspective ranged from a minimum of 4.62 to the 

maximum value, 4.87 (see Table 5-6). 
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Table 5-6: school executives’ descriptive statistics 

Perspectives/Factors N Minimum Maximum Mean 

Perspective 1 Weight 8 20.00 25.00 21.25 

Perspective 1_Factor 1 8 5.00 5.00 5.00 

Perspective 1_Factor 2 8 3.00 5.00 4.37 

Perspective 1_Factor 3 8 4.00 5.00 4.37 

Perspective 1_Factor 4 8 2.00 5.00 3.87 

Perspective 1_Factor 5 8 1.00 5.00 4.25 

Perspective 1_Factor 6 1 4.0017 4.00 4.00 

Perspective 2 Weight 8 25.00 30.00 28.75 

Perspective 2_Factor 1 8 4.00 5.00 4.87 

Perspective 2_Factor 2 8 3.00 5.00 3.62 

Perspective 2_Factor 3 8 1.00 5.00 2.87 

Perspective 2_Factor 4 8 3.00 5.00 4.37 

Perspective 3 Weight 8 20.00 30.00 28.12 

Perspective 3_Factor 1 8 4.00 5.00 4.75 

Perspective 3_Factor 2 8 3.00 5.00 3.87 

Perspective 3_Factor 3 8 3.00 5.00 4.00 

Perspective 3_Factor 4 8 3.00 5.00 4.62 

Perspective 4 Weight 8 10.00 20.00 11.87 

Perspective 4_Factor 1 8 3.00 5.00 4.62 

Perspective 4_Factor 2 8 4.00 5.00 4.50 

Perspective 4_Factor 3 8 1.00 5.00 3.62 

Perspective 4_Factor 4 8 2.00 5.00 4.25 

Perspective 5 Weight 8 10.00 10.00 10.00 

Perspective 5_Factor 1 8 4.00 5.00 4.87 

Perspective 5_Factor 2 8 4.00 5.00 4.75 

Perspective 5_Factor 3 8 3.00 5.00 4.62 

Perspective 5_Factor 4 8 4.00 5.00 4.75 
 

5.3.4 Teachers and School Executives 

This section evaluates and interprets the teachers and school executives’ responses to the 

questionnaire. The mean value of the Perspective 1 (safety management and leadership) weight, 

that measured participants’ dispositions, was 19.58; the mean value for the individual six factors 

included in this perspective ranged from a minimum of 3.91 to the maximum value of 5.00. The 

mean value of the Perspective 2 (safety learning and training) weight, that measured 

participants’ dispositions, was 26.66; the mean value for the individual five factors included in 

this perspective ranged from a minimum of 3.50 to the maximum value, 5.00. The mean value 

of the Perspective 3 (safety policy, procedures, and processes) weight, that measured 

participants’ disposition, was 27.91; the mean value for the individual five factors included in 

                                                            
17 This Factor has been added by male school executive. 
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this perspective ranged from a minimum of 3.66 to the maximum value, 4.75. The mean value 

of the Perspective 4 (workforce safety culture) weight, that measured participants’ dispositions, 

was 13.75; the mean value for the individual five factors included in this perspective ranged 

from a minimum of 3.58 to the maximum value of 4.75. The mean value of the Perspective 5 

(safety performance) weight, that measured participants’ dispositions, was 12.08; the mean 

value for the individual five factors included in this perspective ranged from a minimum of 4.66 

to the maximum value, 4.75 (see Table 5-7). 

Table 5-7: Teachers and school executives descriptive statistics 

Perspectives/Factors N Minimum Maximum Mean 

Perspective 1 Weight 12 10.00 25.00 19.58 

Perspective 1_Factor 1 12 5.00 5.00 5.00 

Perspective 1_Factor 2 12 2.00 5.00 4.33 

Perspective 1_Factor 3 12 3.00 5.00 4.33 

Perspective 1_Factor 4 12 2.00 5.00 3.91 

Perspective 1_Factor 5 12 1.00 5.00 4.41 

Perspective 1_Factor 6 2 4.0018 5.00 4.50 

Perspective 2 Weight 12 10.00 50.00 26.66 

Perspective 2_Factor 1 12 3.00 5.00 4.58 

Perspective 2_Factor 2 12 3.00 5.00 3.58 

Perspective 2_Factor 3 12 1.00 5.00 3.50 

Perspective 2_Factor 4 12 3.00 5.00 4.25 

Perspective 2_Factor 5 1 5.0019 5.00 5.00 

Perspective 3 Weight 12 10.00 40.00 27.91 

Perspective 3_Factor 1 12 4.00 5.00 4.66 

Perspective 3_Factor 2 12 2.00 5.00 3.66 

Perspective 3_Factor 3 12 3.00 5.00 3.75 

Perspective 3_Factor 4 12 3.00 5.00 4.75 

Perspective 4 Weight 12 10.00 20.00 13.75 

Perspective 4_Factor 1 12 3.00 5.00 4.75 

Perspective 4_Factor 2 12 3.00 5.00 4.41 

Perspective 4_Factor 3 12 1.00 5.00 3.58 

Perspective 4_Factor 4 12 2.00 5.00 4.00 

Perspective 5 Weight 12 5.00 20.00 12.08 

Perspective 5_Factor 1 12 4.00 5.00 4.75 

Perspective 5_Factor 2 12 3.00 5.00 4.50 

Perspective 5_Factor 3 12 3.00 5.00 4.50 

Perspective 5_Factor 4 12 3.00 5.00 4.66 
 

                                                            
18 This factor has been added by female teacher and male school executive. 
19 This factor has been added by male teacher. 
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5.3.5 Ministry of Education Officers 

This section evaluates and interprets the Ministry of Education officers’ responses to the 

questionnaire. The mean value of the Perspective 1 (safety management and leadership) weight, 

that measured participants’ dispositions, was 26.66; the mean value for the individual six factors 

included in this perspective ranged from a minimum of 3.00 to the maximum value, 5.00. The 

mean value of the Perspective 2 (safety learning and training) weight, that measured 

participants’, was 22.50; the mean value for the individual four factors included in this 

perspective ranged from a minimum of 3.16 to the maximum value of 4.83. The mean value of 

the Perspective 3 (safety policy, procedures, and processes) weight, that measured participants’ 

dispositions was 20.00; the mean value for the individual five factors included in this 

perspective ranged from a minimum of 3.83 to the maximum value, 4.83. The mean value of the 

Perspective 4 (workforce safety culture) weight, that measured participants’ dispositions, was 

16.66; the mean value for the individual five factors included in this perspective ranged from a 

minimum of 3.33 to the maximum value, 4.83. The mean value of the Perspective 5 (safety 

performance) weight, that measured participants’ dispositions, was 14.16; the mean value for 

the individual five factors included in this perspective ranged from a minimum of 4.33 to the 

maximum value, 5.00 (see Table 5-8). 
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Table 5-8: Ministry of education officers’ descriptive statistics 

Perspectives/Factors N Minimum Maximum Mean 

Perspective 1 Weight 6 20.00 30.00 26.66 

Perspective 1_Factor 1 6 5.00 5.00 5.00 

Perspective 1_Factor 2 6 4.00 5.00 4.66 

Perspective 1_Factor 3 6 3.00 5.00 4.16 

Perspective 1_Factor 4 6 1.00 5.00 3.00 

Perspective 1_Factor 5 6 1.00 5.00 3.33 

Perspective 1_Factor 6 2 3.0020 5.00 4.00 

Perspective 2 Weight 6 10.00 30.00 22.50 

Perspective 2_Factor 1 6 4.00 5.00 4.83 

Perspective 2_Factor 2 6 3.00 5.00 4.66 

Perspective 2_Factor 3 6 3.00 4.00 3.16 

Perspective 2_Factor 4 6 2.00 4.00 3.16 

Perspective 3 Weight 6 10.00 25.00 20.00 

Perspective 3_Factor 1 6 2.00 5.00 4.33 

Perspective 3_Factor 2 6 4.00 5.00 4.16 

Perspective 3_Factor 3 6 3.00 4.00 3.83 

Perspective 3_Factor 4 6 4.00 5.00 4.83 

Perspective 4 Weight 6 5.00 30.00 16.66 

Perspective 4_Factor 1 6 3.00 5.00 4.50 

Perspective 4_Factor 2 6 4.00 5.00 4.83 

Perspective 4_Factor 3 6 3.00 5.00 4.00 

Perspective 4_Factor 4 6 1.00 5.00 3.33 

Perspective 5 Weight 6 10.00 30.00 14.16 

Perspective 5_Factor 1 6 5.00 5.00 5.00 

Perspective 5_Factor 2 6 3.00 5.00 4.33 

Perspective 5_Factor 3 6 3.00 5.00 4.33 

Perspective 5_Factor 4 6 1.00 5.00 4.33 
 

Having presented the analyses of the close-ended questions from the expert reviews, the 

following section analyses further the open questions in the questionnaire—that is, the comment 

for each factor. 

5.4 Open-ended Questions Findings 

This section evaluates and interprets the comments presented by the questionnaire participants; 

the comments relate to whether they think each factor can be used to measure each perspective. 

Also, the researcher had been provided various items for each factor, and had asked the 

participants to detail those items that they believed adequately represented the factor, and to list 

                                                            
20 This factor has been added by two ministry of education officers. 
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other appropriate items for this factor. Furthermore, the participants were able to add more 

factors they deem essential to evaluate each perspective (see Appendix D). 

5.4.1 Teacher 

Perspective 1 (P1), related to the teacher’s safety management and leadership, is concerned with 

the actual practices, management roles, and functions associated with safe practices in the 

workplace. The perspective was comprised of six factors encompassing various dimensions of 

safety and leadership. For example, the management’s commitment to safety corresponds to 

factor one (F1). All participants in this group were of the opinion that this factor appropriately 

measured the P1. For instance, one teacher wrote: “The importance is activating advisory 

committees’ discussions and [their] application on the ground in order to improve the feasibility, 

because there is a difference between theories and applications”. Further, all participants 

believed that all items, suggested by the researcher, adequately represented F1. However, two of 

the respondents listed some other relevant items for this factor, including technical applications, 

the number of opportunities offered, the involvement of students in using safety equipment, and 

the installation of responsibility with students. 

The second factor (F2) corresponds to safety communication and was concerned with the extent 

to which employees perceived that the organisation provided an effective exchange of 

information regarding safety matters. Most of the participants believed this factor to be-fairly 

relevant to Perspective 1. For example, one stated, “Talent and experience enriches this factor”. 

Other relevant items included in this factor were listening to, and corresponding with, 

conversation outside of committees, a lack of recourse for those with unique opinions, and a 

neglect of ideas until the study is completed. Similarly, the third factor (F3) corresponds to 

employee involvement in safety. Two of the respondents stated that this was a “special 

foundation that must be taken into account”, while a female teacher responded that employee 

involvement is important, “except if intensive courses are conducted in workplaces, not in other 

places”. Additionally, all participants agreed with the researcher that F1 sufficiently belonged to 

Perspective 1. In that same vein, one of the respondents pointed out that certain items are also 

important in connection with this factor, namely: full configuration of the workplace to safety 

applications; not neglecting any part of safety policies or procedures; and giving each individual 

responsibility for safety measures. Another factor connected to Perspective 1 was the perceived 

competence of supervisors. All respondents agreed that it belonged to the above perspective. 

One comment was, “Taking other experiences will improve safety”. 

One teacher suggested that other appropriate items for this factor should include the presence of 

skilled supervisors and an abundance diligence. Factor five (F5) demonstrates safety practice 

incentives. Almost all participants agreed with this identified factor of Perspective 1. However, 

one stated, “Leave creativity and exercise reality”, whilst creativity embedded in reality. 
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Another teacher indicated that supervisors should acknowledge good works and show 

appreciation for good ideas. 

A female teacher suggested new factor (F6). She suggested that training courses for students 

would improve school safety, as they would help the students to become involved in safety 

practices, and lead to increased student safety awareness. She also suggested creating student 

emergency groups, and the further briefing of all students during emergency situations. The 

suggested factor and its items were reviewed in perspective 2.  

Perspective 2 (P2), safety learned and training, was comprised of five factors. Factor one (F1), 

which refers to the safety training, focused on the provision of adequate resources to ensure that 

all the necessary job-related safety training was in place, and that employees had up-to-date 

safety knowledge, and could competently carry out their safety obligations. All of the 

participants considered this factor an adequate measurement of Perspective 2. Said one 

participant, “That’s true, adequate resources are important to obtain good training and 

education”. Two participants suggested creating a suitable environment, and better managing 

any variables in the school buildings. 

Factor two (F2) corresponds to safety promotional strategies. All the participants considered this 

factor to be representative of Perspective 2. However, one participant added two more items: 

applying safety promotional activities to individual schools, and the idea that the teacher is more 

important than the supervisor in this factor’s application, because he/she can deal with the users 

(students) better. However, if the supervisor is at the school, he/she is the central figure, because 

he/she has the ability to deal with both the students and the safety procedures at the same time. 

Regarding factor three (F3), all participants agreed with the researcher that it was quite relevant 

to Perspective 2. A participant commented, “Application and practice on ground are the best 

evidence for the success of any operation”. Furthermore, one teacher emphasised the need for 

intensive courses, giving the teacher instructions on dealing with safety issues, and the 

involvement of students. Factor four (F4) was considered the most relevant to Perspective 2. 

However, one of the participants said that the teachers and staffers must be confident in working 

towards safety. In relation to the new factor (F5), a male teacher indicated that applying this 

perspective improves school safety and lead to a rise in safety awareness. The suggested factor 

was reviewed in factor one (F1).   

Perspective 3 (P3) refers to safety policies, procedures, and processes; it includes four factors. 

All participants consider the first factor (F1) an adequate measure of Perspective 3, and that all 

items suggested by the researcher adequately represented F1. No one listed any additional items 

for this factor. Similarly, the participants considered F2 relevant and sufficiently depictive of 

Perspective 3. Further, the participants agreed with the researcher regarding the selection of 

other items. However, one participant indicated another relevant item, the periodic maintenance 
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of safety resources. The other identified factor (F3) was also considered relevant, as was factor 

four (F4). 

Perspective 4 (P4), workforce safety culture, includes four factors. Factor one (F1) was 

perceived to be consistent with the perspective, without any concern from the participants. 

Similarly, factor two (F2) was also accepted without any comments from the participants. 

Likewise factor three (F3) was also considered appropriate, while the respondents agreed that 

factor four (F4) was also consistent with Perspective 4. 

Perspective 5 (P5), safety performance, includes four different factors. Factor one (F1) was 

considered a relevant and consistent measure of this perspective. No participants identified any 

other item to be added to this factor. The respondents offered similar observations on factors 

two (F2) and three (F3). However, regarding factor four (F4), one participants indicated that a 

few other items should be included, especially a focus on the most important safety features and 

implementation plans. 

5.4.2 School Executives 

This section relates to the perspectives of the school executives. Perspective 1 (P1), safety 

management and leadership, is comprised of five factors. The school executives considered 

factor one (F1) as reflective of this perspective, although they added a few other items. One 

participant pointed out that “safety departments should have links to special safety organisations 

such as [Civil Defence] to achieve [the] highest degree of safety and prevention”. Another 

indicated, “It is very important to know principals’ abilities, because some principals have the 

ability and time to promote this culture, while others have no capacity to do so, thus they lost 

their commitment to this concept”. Yet another argued that “safety management and leadership 

are most important to safety”. Still others indicated additional items, such as contact and 

coordination with relevant safety organisations, and rewards for successful safety measures. 

Similarly, factor two (F2) was also widely considered an appropriate measure of Perspective 1. 

However, two respondents posited that schools should “utilise modern communication elements 

to raise safety awareness”, and that “this factor must be activated to use in providing all 

different communication elements”. Four respondents nominated other items to be included in 

this factor, namely: exhibitions, invitations to safety specialists, sufficient safety information 

sufficient, and the exchange of information between all parties. Insufficient safety information 

and ignorance of safety information were the main reasons for accidents, they said. All 

participants consider factor three (F3) an appropriate measure of this perspective. One 

mentioned that “when school staff, whatever teachers, or executives [are] linked and 

[participate], that makes more sense on safety importance than others”. Furthermore, four listed 

other appropriate items for this factor: training school staff to participate in safety management, 
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follow-up from safety officers, annual measurement of objectives, and discussion and 

development of safety practices. They also suggested testing staff to know the extent of their 

knowledge on safety assets; training staff to participate in safety preparations; and measuring 

the achievement of safety objectives each year. 

The school officials also found factor four (F4) a relevant measure of this perspective. Two 

commented that “safety specialisation leads to positive results”, and that the “comprehension 

and understanding would increase and [affect] safety practices”. Others suggested some 

additional items for inclusion, namely: supervisors failing in the performance of their duties; 

supervisors should participate with staffers in safety practises; and safety supervisors should 

provide a number of courses on safety. Similarly, regarding factor five (F5), one participant said, 

“Motivation is an important factor to activate any activity”, while another stressed the 

importance of school loyalty, because “if there are no motivations, safety practises will 

decrease”. The other four participants wished to include moral motivations, highlighting 

excellence to the society, at large, and encouraging teachers in safety practises. They also 

suggested an emphasis on moral motivations and educational sessions, and pointed out that 

there were no penalties for wrong practises. The sixth factor (F6) is considered appropriate for 

this perspective. However one group member said, “This plan should be for the next five or ten 

years”. He suggested two other items be included: that the plan should be clear, and that there 

must be other alternatives. The suggested factor was reviewed in factor one (F1). 

Perspective 2 (P2) refers to safety learning and training, and includes four corresponding factors. 

The first (F1) adequately describes the above perspective; however, two participants argued for 

additional training: “Creating the right places to train and provide the necessary equipment”; 

and “Training is the most important factor, because there is [a] lack [of] safety supervisors in 

various school buildings”. Two others pointed out that Saudi schools lack safety specialists; and 

that there is a need to an increased focus on staff awareness. Others pointed out that training 

must be undertaken in an appropriate place (close to a school building), and emphasised 

building quality, building location, and the drawing on the experiences of developed countries. 

Regarding factor two (F2) two participants recommended specialised courses, and pointed out 

the importance of the media to the issue of safety. Four participants suggested additional items: 

competition as motivation, involving students in promotional campaigns, establishing and 

conducting educational seminars, and showing evacuation plan pictures, safety guidelines, and 

methods brochures. With reference to factor three (F3), the respondents offered different 

observations: “[We are] not supposed to wait [for] accidents to raise awareness”, said one. “It is 

an important factor, furthermore, dissemination of accidents in an appropriate manner creates 

awareness and attention will caution students”, said another. Three respondents indicated some 

additional items: using unexpected accidents to improve school safety, examining accidents in 
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foreign countries that could take place in Saudi schools, exchanging experiences with other 

organisations and institutions, and keeping information confidential. 

 As with previous factors, all participants considered that factor four (F4) was a relevant 

explanation to this perspective. However one participant stated, “Safety within school is a duty 

for all school staff”. Four other participants indicated that, just as teachers and school executives 

are prepared to deal with accidents, students must learn safety management systems and use 

electronic safety systems; additionally, training and experiments are the best proof of safety 

knowledge. Perspective 3 (P3), safety policy, procedures, and process, includes four factors. 

Factor one (F1) was considered sufficiently explanatory for P3, though one respondent added; 

“Laws and regulations enactment and application promote a safety culture”. Another participant 

argued that, to encourage discipline, schools should punish negligence. Factor two (F2) also 

adequately explained the above perspective. Some participants added that schools should clarify 

imbalances and deficiencies and improve safety management. Two listed other appropriate 

items for this factor: shortened data preparations, and the failure of safety inspections. The third 

factor (F3) was also relevant to this perspective. Three participants said that comments should 

be taken into consideration and not ignored, that all school staff should have access to safety 

reports, and that efficient supervisors are the “most important element in safety success”. Two 

also listed: school staff satisfaction with safety procedures, open debates about errors and 

procedures, and funding issues. The fourth factor (F4) also adequately pertained to P3. Although 

one respondent listed other appropriate items for this factor: spreading out maintenance tasks 

among teachers, and a failure to review the facilities leads to disastrous results. 

Perspective 4 (P4), safety culture, includes four factors. All participants say factor one (F1) is 

depictive of P4. One commented that schools “should promote awareness among staff and 

develop a sense of responsibility”. Two listed other appropriate items for this factor: engaging 

students in safety procedures, disseminating safety procedure questionnaires among school 

staffs, and using modern elements to disseminate safety procedure reports. The second factor 

(F2) also corresponds to P4. All participants considered this factor very relevant; however, one 

participant indicated an additional item: specific times to talk about safety. Similarly, factor 

three (F3) also explained this perspective, according to the participants, though one pointed out, 

“This factor should not affect individual behaviour”. 

Perspective 5 (P5), safety performance, includes four factors. All respondents considered factor 

one (F1) reflective of this perspective. One participant, however, argued, “Solutions 

development and safety measures should be based on accurate statistics”. All participants also 

considered factors two, three, and four (F2, F3, and F4, respectively) sufficiently relevant to the 

above perspective. 
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5.4.3 Ministry of Education Officers 

Perspective 1 (P1), safety management and leadership, has six factors. All the Ministry of 

Education participants considered factor one (F1) an appropriate measurement of P1. One said it 

was the most important factor, because management’s role is to apply regulations by 

“developing appropriate mechanisms to provide resources and track their use during the 

inspection, as well as [to] ensure compliance through risk assessment”. Another participant said 

that, “without management commitment, any appropriate plan for safety [cannot] be 

implemented”. Yet another said there “must be a sense of ownership” so that the “drive to 

maintain the school starts with the school principals and ends with students”. Two listed other 

appropriate items for this factor: ensuring the compliance with, and implementation of, safety 

procedures; quality control and performance improvement; management’s provision of safety 

policy; and follow-up implementation of safety actions. 

As with F1, all respondents also agreed that factor two (F2) appropriately measured P1. Four 

offered additional comments on this factor. One believed that the “communication level 

between staff will measure the success of safety management and leadership”. The second said, 

this “is an important factor for experiences exchange and [disseminating] safety culture”. The 

third said, “For information exchange between staff, they should provide the appropriate tools 

(computers linked to an internal network, a place dedicated to add all that is new which is 

related to safety … etc.)”. The fourth said, “Communication and public awareness are crucial 

and fully part of [the] leadership perspective”. Two listed other appropriate items for this factor: 

regular meetings to show staff safety ideas, and getting staff to endorse safety policy. 

All participants consider factor three (F3) appropriate. One argued that, “employees’ 

commitment to safety policy and actions is crucial for the success of their implementation”. 

Furthermore, all participants believed that all items suggested by the researcher adequately 

represented factor three (F3). Two participants also listed other appropriate items for this factor: 

assessing safety status through staff management, and monitoring and reporting violations and 

safety breaches. Regarding factor four (F4), all participants believed it appropriately measured 

P1. Four commented on this factor, stressing cooperation, a culture of safety awareness, and that 

safety responsibility should belong not just to supervisors, but should also be diffused to school 

staff. 

All participants except one considered factor five (F5) a relevant measure of P1; the exception 

said, “Safety was essential to [implementation], and … because neglect may lead to problems, 

implementing it must be strictly on the staff, unless the intention was to stimulate students [and] 

teach them”. Another participant added, “Safety doesn’t need motivations, because it is the duty 

of all of the school members; but if it will raise the enthusiasm between staff, why not?” A third 

respondent offered a different take: “This factor is very important, because it is the first catalyst 
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to all safety practises”. “I would rather propose symbolic sanctions (fines) for violating safety 

policy”, said a fourth. Another listed promoting a staff commitment to safety. In relation to 

factor six (F6), two participants suggested that the students’ roles would improve safety in 

schools, especially as they involved students in safety practises, which would increase 

awareness. The suggested factor was reviewed in factor three (F3) 

Perspective 2 (P2), safety learning and training, includes four different factors. All of the 

participants considered factor one an appropriate measurement of P2. One suggested “providing 

workshops to illustrate different situations of safety and damages that happened if [safety 

measures are] not applied”. Another said, “Practical training is very important, not only 

theoretical [training]”. “It’s obvious that staff knowledge and awareness should be developed 

and training is a good practice to develop it”, said yet another. One listed another appropriate 

item for this factor: publications detailing plans for emergencies. 

All participants agreed that factor two (F2) could be used to appropriately measure P2. Three 

listed other appropriate items for this factor: a mechanism or methodology for beginners to learn 

and adhere to safety curricula; invite specialists (e.g. Civil Defence, paramedics) to do 

presentations at school; and use various media and various communication elements (Internet, 

text messages, applications, games, quizzes, etc.). Similarly, all participants said factor three 

(F3) was an appropriate measurement of P2. “It is useful to assess accidents … that occur at 

school and announcement results … taking into account positive results which [the school] 

achieved by safety commitment, and negative consequences that have occurred”, one 

respondent added. “Lessons learnt from previous experience are crucial to improving safety 

procedures”, said another. All participates agreed that all items suggested by the researcher 

adequately represented F3, and considered factor four (F4) an appropriate measurement of P2, 

except for one participant, who believed that “this factor doesn’t [need to] be under this 

perspective” unless it will focus on knowledge and competence. Furthermore, the participants 

believed that all items suggested by the researcher adequately represented factor five (F5). One 

participant listed another appropriate item for this factor: convincing employees about the 

positive impact of safety policies on their working conditions. 

Perspective 3 (P3), safety policies, procedures, and processes, incorporates four factors. All 

participants considered factor one (F1) relevant in measuring P3 appropriately. One listed 

another appropriate item for this factor: providing a procedure manual to help apply safety laws 

and practises. Similarly, all of the participants in this group considered factor two (F2) to be 

relevant in measuring P3. One suggested “feedback for each application … within the strategic 

plans, regulations, and laws which are to correct any deviation from overall strategy, as well as 

development and modernisation”. Two listed other appropriate items for this factor: general 
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reviews, and comparisons between the final statements, programs and safety plans, as well as 

updates on all the new developments in safety systems. 

The participants considered factor three (F3) a relevant measurement of P3. One placed an 

emphasis on supervisory strength and follow-up in the implementation of safety measures. Two 

participants listed other appropriate items for this factor: training and development of school 

staff members in safety processes, and performing accident investigations and follow-up 

measures in manners that satisfy parents. Also all participants considered factor four (F4) a 

good measurement of P3. One emphasised that “maintenance and follow-up to address and 

repair any defects in the safety processes, equipment, and components are the most successful 

elements”. A second added, “Periodic maintenance operations will reduce accidents and 

[increase a school’s lifespan]”. The respondents listed one other item for this factor: equipment 

tests to make sure the equipment will be work properly when the schools need it. 

Perspective 4, workplace safety culture, includes four relevant factors. All participants 

considered factor one (F1) relevant in measuring P4. One said that employees should know the 

correct instrument for reporting problems, so as to avoid problems when reporting incidents. 

Another participant suggested another item for this factor: creating a procedures list for each 

type of incident. 

Likewise, all participants considered factor two (F2) a good measure of P4. Additionally, 

participants suggested that another appropriate item for this factor would be ensuring that 

employees place a high value on others’ safety. All of the participants in this group considered 

factor three (F3) relevant to P3. One respondent added that staffers need to be aware of the risks 

so they would know how to avoid them. In the same vein, all of the participants considered 

factor four (F4) an appropriate measurement of P4, except for one, who believed that this factor 

lacked perspective, “because safety depends on laws and systems [that are] established to avoid 

accidents. [Further], either fatalism is of God or it cannot be included under any system, because 

it is God will”. Another countered that “fatalism shouldn’t be part of this issue”. 

Furthermore, all Ministry of Education officers agreed that the items suggested by the 

researcher adequately represented F4. The participants did list one another item for this factor: 

the ability of humans to implement roles and systems. 

Perspective 5 (P5), safety performance, has four factors. All participants considered factor one 

(F1) relevant to P5. One commented, “This factor is crucial to evaluate all levels of safety and is 

necessary to update safety actions”. Similarly, all of the participants considered factor two (F2) 

relevant in measuring P5. “Staff behaviour is crucial”, one respondent added. “We may have the 

best policy but staff is the biggest part of its implementation”. All participants believed that the 

items suggested by the researcher adequately represented F2. However, one participant 
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suggested that ensuring safe workplace procedures were always followed should be another 

item for this factor. The participants also considered factors three (F3) and four (F4) good 

measurements of P5. However, one participant said of F4 factor that it was “appropriate and 

important for programme management [to] be motivated and encouraged by the commitment to 

promote the implementation of plans”. A participant listed another appropriate item for this 

factor: making sure that all incidents and accidents are reported. 

5.5 Expert Review Summary Findings 

All the expert respondents answered the questionnaire based on their experience, background, 

and what they wanted for the safety future of Saudi schools. The results show that the highest 

overall mean values weight (about 25%) for all perspectives were for P2 (safety learning and 

training) and P3 (safety policies, procedures, and processes), while the lowest (about 13%) were 

P4 (workforce safety culture) and P5 (safety performance). In fact, P2 and P3 were identified as 

the only perspectives that affected safety, because they had a parallel relationship. Excellent 

learning and training, as well as strict, clear policies, procedures, and processes, effectively 

impacted upon safety in the Saudi school environment. On the other hand, P4 and P5 appeared 

to be the result of the application of P2 and P3. P1 (safety management and leadership) had a 

mean value weight of 21.94%, which is close to the highest mean value weight of P2 and P3 

(see figure 5-1). 

 

Figure 5-1: Perspective weightings for different expert reviewer groups 

However, each group’s estimation depended on its members’ experiences and working 

environments. For instance, for teachers, safety policies, procedures, and processes had the 
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highest mean value weight compared with the other perspectives (see Figure 5-1). They were 

the recipients of the safety information, so they knew that this information was neither strict nor 

clear. The school executives placed the greatest emphasis on safety learning and training (see 

Figure 5-1). This group was comprised of decision makers who knew the effectiveness of 

learning and training on raising safety awareness for all school constituents, whether they were 

teachers, executives, or students. By combining the teachers’ and school executives’ data, the 

researcher determined an ideal mean value weight for all those responsible for Saudi schools. 

Taken together, the strongest emphasis was on P3 (see Figure 5-1). Finally, the Ministry of 

Education officials had different estimations compared to the other participants. The highest 

mean value weight was P1, safety management and leadership (see Figure 5-1). This group’s 

beliefs are not surprising, since the schools are their responsibilities. In descending order, these 

officials gave the greatest weight to P1, P2, P3, P4, and, finally, P5. That order aligns with the 

theoretical causal path between the perspectives, as mentioned in the conceptual safety BSC for 

Saudi schools. 

Importantly, Table 5-9 shows that 11 out of 18 participants chose the proposed causal path. On 

the other hand, numerous participants chose another path; some (27.8%) emphasised workforce 

safety culture, while the rest (11.1%) focused on safety policies, procedures, and processes. 

Overall, the expert participants agreed that safety management and leadership should be first in 

the causal path, with safety performance at the end, because it is the result of all the other 

perspectives. 

Table 5-9: Expert reviewer selection of causal paths between perspectives 

Causal pathway option Frequency Percent 

P1 → P2 → P3 → P4 → P5 11 61.1% 

P1 → P3 → P2 → P4 → P5 5 27.8% 

P1 → P4 →P3 → P2 → P5 2 11.1% 
 

After analysing all participants’ data for the safety BSC perspectives, the following analysis 

presents a rating of the importance of all the factors for all the participants. The ratings ranged 

between one and five, with one being important, two slightly important, three somewhat 

important, four unimportant, and five very unimportant. 

5.5.1 Perspective 1: Safety Management and Leadership 

All participants, whether together or on their own, were asked to think of the importance of all 

five factors in Perspective 1 (safety management and leadership). Their mean value ratings were 

between 3.6 and 5. Figure 5-2 shows the mean value rating for all factors in this perspective. As 

it shows, the new factor has the lowest rating, because the mean value rating by all participants 

rarely included any new factors. Four participants provided new factors. First was a teacher, 
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who added “training courses for students”. In fact, this new factor was included in the next 

perspective (safety learning and training). The second participant, a school executive, added 

“safety strategic plan”. This item was included in the third perspective (safety policies, 

procedures, and processes). The third and last participants were the Ministry of Education 

officials. One added “students and their contribution and role”. Essentially, this new factor was 

included in the third perspective (safety policies, procedures, and processes). The other officer 

added “training students”. As mentioned earlier, this new factor was included in the next 

perspective (safety learning and training). 

Although, new factor and a numbers of items to each factor were added by participants, these 

were reviewed in the theoretical finding (see Table 3.1). The new factor has been clarified in 

Section 5.4. The new items can be classified and connected to its relevant in the theoretical 

safety performance BSC as follows: 

Suggested new items for F1: 

 Item 6: Contact and coordinate with relevant safety organisations. (F1 I5) 

 Item 7: Ensure compliance and implementation of safety procedures. (F1 I2) 

 Item 8: Achieve quality control and improve performance. (F1 I4) 

 Item 9: Development and continuous improvement. (F1 I3) 

 Item 10: Follow-up implementation of safety actions. (F1 I1) 

Suggested new items for F2: 

 Item 5: Listen to conversations outside of committees. (F2 I3) 

 Item 6: Invite safety specialists to schools. (F2 I2) 

 Item 7: Ensure sufficient safety information is exchanged between everyone. (F2 I1) 

 Item 8: Recommend regular meetings to show staff new safety measures. (F2 I4) 

Suggested new items for F3: 

 Item 3: Take annual measurements of the extent of the objectives. (F2 I1) 

 Item 4: Discuss and develop safety practices. (F2 I2) 

 Item 5: Have management assess staff safety statuses. (F2 I2)  

 Item 6: Monitor and report on any violations or breaches of safety. (F2 I1) 
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Suggested new items for F4: 

 Item 4: Ensure participation of supervisors with staff in safety practises. (F2 I2) 

 Item 5: Ensure supervisors perform their duties in full. (F2 I2) 

 Item 6: Ensure safety supervisors give a number of courses on safety. (F2 I3) 

 Item 7: Ensure supervisors are committed to and convinced of the benefits of safety. 

(F2 I1) 

Suggested new items for F5: 

 Item 4: Do not neglect good ideas. (F2 I2) 

 Item 5: Encourage teachers in safety practices. (F2 I1) 

 Item 6: Encourage staff committed to safety. (F2 I3) 

 

Figure 5-2: Perspective 1: Safety management and leadership data 

 

5.5.2 Perspective 2: Safety Learning and Training 

All participants, either together or on their own, considered the importance of P2’s (safety 

learning and training) four factors. Their mean value ratings were between 3.3 and 4.6. (The 

teachers newly added factors are discussed in the following section.) Figure 5-3 shows the mean 

value rating for all factors in this perspective, with the new factor having the lowest rating. This 

outcome occurred because the mean value rating for all participants, in the main, did not include 

any new factors. One teacher suggested “training courses for students” as a new factor. Hence, 

this new factor was included in the fourth perspective (workforce safety culture). 
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Importantly, once again, the participants added new factor and a number of items to each factor. 

The new factor has been clarified in Section 5.4. The added items could not be used because 

they were previously added by the researcher, or were similar in meaning to another item (see 

Table 3.1). The new items can be classified and connected to its relevant in the theoretical safety 

performance BSC as follows: 

Suggested new items for F1: 

 Item 5: Emphasis on building location and quality. (F1 I3) 

 Item 6: Training should be close to the building and in an appropriate place. (F1 I1)  

 Item 7: Utilise developed countries’ experience, especially with modern technologies. 

(F1 I4) 

 Item 8: Present awareness publications that describe plans for all emergencies. (F1 I2)  

Suggested new items for F2: 

 Item 4: Teachers are more important than the supervisor in application, because he/she 

can deal with users (students) better; but if the supervisor is at the school, he/she has the 

ability to deal with students and safety procedures at the same time. (F2 I1) 

 Item 5: Involve students in promotional campaigns. (F2 I1) 

 Item 6: Conduct and establish educational seminars. (F2 I2) 

 Item 7: Show safety guidelines, methods, and evacuation plan brochures. (F2 I3) 

 Item 8: Invite specialists (e.g. Civil Defence, paramedics) to perform demonstrations at 

school. (F3 I4) 

 Item 9: Use various media to apply this factor. (F2 I3)  

 Item 10: Use various communication elements (Internet, text messages, applications, 

games, quizzes, etc.). (F2 I3) 

Suggested new items for F3: 

 Item 5: Carry out demonstrations of unexpected accidents to help improve safety in 

school. (F3 I2 & I3) 

 Item 6: Exchange experiences with other organisations. (F3 I4) 

Suggested new items for F4: 
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 Item 4: Enable teachers and school executives to be prepared to manage accidents. (F4 

I3) 

 Item 5: Ensure students learn the safety management system. (F4 I1) 

 Item 6: Use electronic safety systems. (F4 I2)  

 Item 7: Ensure students have an idea of safety management. (F4 I1) 

 

Figure 5-3: Perspective 2: Safety learning and training data 

 

5.5.3 Perspective 3: Safety Policy, Procedures and Processes 

All participants, either together or on their own, considered the importance of P3’s (safety 

policy, procedures and processes) four factors. Their mean value ratings were between 3.7 and 

4.7. Figure 5-4 shows the mean value rating for all factors in this perspective. No additional 

factors were recommended to be added. 

A number of items were added, by the participants, to each factor. The added items could not be 

used because they were either previously added by the researcher or they were similar in 

meaning to another item (see Table 3.1). The new items can be classified and connected to its 

relevant in the theoretical safety performance BSC as follows: 

Suggested new items for F1: 

 Item 5: Provide procedure manuals to aid in adherence to safety laws and practises. (F1 

I3)  

Suggested new items for F2: 
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 Item 5: Ensure periodic maintenance of safety resources. (F2 I1) 

 Item 6: Maintain safety measures inspections. (F2 I2) 

 Item 7: Follow through with data preparation. (F2 I4) 

 Item 8: Update all the new developments in safety systems. (F2 I3) 

Suggested new items for F3: 

 Item 5: Achieve school staff satisfaction with safety procedures. (F3 I2) 

 Item 6: Achieve parent satisfaction with accident investigations, results, and follow-up 

measures that are followed after accidents and injuries occurred. (F3 I3) 

Suggested new items for F4: 

 Item 4: Spread out maintenance tasks to a number of teachers. (F4 I2) 

 Item 5: Test equipment to make sure it will work properly when needed. (F4 I1) 

 

Figure 5-4: Perspective 3: Safety policy, procedure and processes data 

 

5.5.4 Perspective 4: Workforce Safety Culture 

All participants, either together or on their own, considered the importance of P4’s (workforce 

safety culture) four factors. Their mean value ratings were between 3.7 and 4.6. Figure 5-5 

shows the mean value rating for all factors in this perspective. Also, no participant added any 

additional factors.  
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Moreover, there were a number of items participants added to each factor. Some adequately 

represent their own factor, while others cannot be used; either they were previously added by 

the researcher or they were similar in meaning to another item (see Table 3.1). The new items 

can be classified and connected to its relevant in the theoretical safety performance BSC as 

follows: 

Suggested new items for F1: 

 Item 4: Engage students in safety procedures and practices. (F1 I1) 

 Item 5: Disseminate a safety procedures questionnaire among school staff. (F1 I2) 

Suggested new items for F2: 

 Item 6: Allocate specific times to talk about safety. (F3 I3) 

Suggested new items for F4: 

 Item 4: The ability of human beings to implement roles and systems. (F4 I2) 

Further, no participant added any new items to factor 3. 

 

Figure 5-5: Perspective 4: Workforce safety culture data 

 

5.5.5 Perspective 5: Safety Performance 

All participants, either together or on their own, considered the importance of P5’s (safety 

performance) four factors. Their mean value ratings were between 4.4 and 4.8. Figure 5-6 shows 
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the mean value rating for all factors in this perspective. In addition, no participant suggested any 

new factors. 

However, they added a number of items to each factor. Some adequately represent their own 

factor, while others cannot be used; either they were added previously by the researcher or they 

were similar in meaning to another item (see Table 3.1). The new items can be classified and 

connected to its relevant in the theoretical safety performance BSC as follows: 

Suggested new items for F2: 

 Item 4: Ensure that safe work procedures are always followed. (F2 I2) 

Suggested new items for F4: 

 Item 4: Make implementation plans. (F4 I1) 

 Item 5: Report all incidents and accidents. (F4 I3) 

Further, no one added any new items to Factors 1 and 3. 

 

Figure 5-6: Perspective 5: Safety performance data 

 

5.6 Causal Relationship 

The questionnaire asked the expert participants to check the proposed causal relationship. The 

results show that all eighteen experts believed in the proposed causal relationship between the 

perspectives. Indeed, the participants supported the notion that the causal relationship started 

from the Safety Management and Leadership position and ended with the Safety Performance 
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position. Thus, most participants agreed that the causal relationship associated the conceptual 

safety performance BSC sequentially, that is: Safety Management and Leadership → Safety 

Learning and Training → Safety Policy, Procedures, and Processes → Workforce Safety 

Culture → Safety Performance (see Table 5.2-2). However, some held different beliefs, 

especially in the relationship between Safety Learning and Training and Safety Policy, 

Procedures, and Processes. Nevertheless, the majority supported the notion that Workforce 

Safety Culture had a relationship with Safety Performance. From the above results, and the 

literature review (see Section 3.4, Figure 3.4-1), the causal relationship was supported. 

5.7 Chapter Summary  

The main purpose of this chapter was to provide a descriptive analysis of the data collected from 

the questionnaire, along with the need for a critical discussion of the findings culled from the 

data. Eighteen experts participated in this research, with each expert providing information 

borne of his/her background, knowledge and experience. In summary, the participants 

confirmed the validity of the factors and items identified in the conceptual safety performance 

BSC for Saudi schools. However, the analysis of both the closed and opened questions in the 

questionnaire revealed new items. These new items were added to the main survey. This revised 

survey formed the next stage of the current research. 
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6 Chapter  

Descriptive Statistics 
 

6.1 Objective and Structure of the Chapter 

This chapter provides a descriptive analysis of the data collected from the survey, as the 

preliminary step of the quantitative phase of the current study. The main purpose of the analysis 

was to examine the fundamental characteristics of the data to ensure that it was suitable for the 

statistical techniques employed in the later sections. Following this section, five sections detail 

the research findings. Section 6.2 provides the details of the questionnaire survey and the 

characteristics of the respondents. Section 6.3 presents the framework’s consistency. Section 6.4 

describes the data screening techniques and results in terms of the normality and outliers of the 

data set, as well as the standard deviation and standard error of the mean for columns A and B. 

In Section 6.5, the preliminary findings, as interpreted from the mean values of each measured 

items, are presented. To ensure that the data set is treated as a single sample, Section 6.6 

presents the results of the ANOVA test. Finally, Section 6.6 presents the chapter summary. 

6.2 Survey Response and Sample Demographic Characteristics 

The completed and approved questionnaire, as discussed in the previous chapter, was 

distributed in the Saudi Arabian educational environment in December 2011. The study lasted 

for a period of three months. The questionnaire contained a cover letter that explained the 

survey’s purpose and benefits; notably the concept of a ‘Balanced Scorecard’ to measure the 

safety in Saudi schools. The questionnaire was distributed to teachers and school executives in 

Saudi schools, both male and female, and to the Ministry of Education officers, so that they 

could express their perceptions of the proposed items regarding the Balanced Scorecard. Six 

hundred questionnaires were distributed within five regions (as discussed in Chapter 2). Of 

these 600, 320 were returned; 120 were excluded due to incomplete information. As a result, 

200 questionnaires were still valid, which is an acceptable return rate of 33.5 per cent in social 

research (Sekaran, 2003). The following sections outline the findings of the demographic 

questions in the study’s questionnaire. 

6.2.1 Occupations 

The 200 respondents included 110 teachers, 42 school executives (males and females), and 48 

Ministry of Education officers (Figure 6-1). 
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Figure 6-1: Survey participant’s occupation 

 

6.2.2 Gender 

Like most Muslim countries, Saudi’s consider men’s and women’s roles as complementary 

rather than equal (Esposjto, 1982; Keddie, 1979; Saleh, 1972). According to El-Guindi (1981), 

‘one basic feature of Arab sociocultural organisation is the division of society into two separate 

and complementary worlds, the men’s and the women’s. In Saudi Arabia this division is 

relatively rigid and strict: sexes do not mix’. All the Ministry of Education officers (48) were 

male. The total gender distribution was 140 males and 60 females (Figure 6-2). 

 

Figure 6-2: Participants gender 

 

6.2.3 School Types 

The Saudi Arabia education system has three main school types: primary (6–11), elementary 

(12–14), and secondary (15–18) (Alshumaimeri, 2001; Sedgwick, 2001). The schools involved 

in this study were five primary (three for males, two for females), five elementary (three for 

males and two for females), and six secondary (three for males and three for females) schools 

(Figure 6-3). 

55% 

24% 

21% 
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Figure 6-3: School type 

 

6.2.4 Other Demographics 

Additional demographics involved age, list….. Most participants were 30 to more than 50 years 

old; only 31 were younger than 30 (Figure 6-4, a). Their extensive life experiences were 

reflected in their answers.  

Their work experience in the educational field (Figure 6-4, b) can be characterised as: 78% with 

from six to over 20 years’ experience, and 22% with less than five years’ experience. These 

results achieved a good ratio reflecting a better feedback for rating items, whether for their 

importance or in terms of performance. To make their feedback more accurate, the participants 

indicated their experience in their current work role.  

(Figure 6-4, c) shows that 47.5% had from six to over 20 years’ experience; the remaining had 

less than six years, with 38 having less than one year. (Figure 6-4, d) shows that 85% of the 

participants had a Bachelor’s Degree, while six had a PhD. This suggests that the majority of 

the participants had little or no problem understanding the questionnaire’s questions. (Figure 6-4, 

e & f) related to nationalities (94% were Saudi nationals and 6% were Egyptians and Syrians), 

and school sizes (10 schools had from 201 to 1,000 students and only one school had over 1,500 

students), respectively. 
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Education (d) 

 
Nationality (e) 

 
School size (f) 

 
Age (a) 

 
Experience in education field (b) 

 
Current work role (c) 

 
Figure 6-4: Sample demographic information 

 

In the Ministry of Education’s project department, the officers performed four types of duties, 

mainly classified as: maintenance (21 officers), construction (15 officers), operation (3 officers), 

and design (9 officers) (Saudi Ministry of Education, 2013). Finally, in assessing the 

participants according to Saudi Arabia’s five main regions—central, northern, eastern, western, 

and southern (Middleeast Arab, 2010)—69% reside in the central region, 11% in the east, 7% in 

the west and south, and 6% in the north (Figure 6-6). 
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Figure 6-5: Ministry of education officers Role 

 

Figure 6-6: Saudi Arabia regions 

 

6.2.5 Safety BSC Perspectives Contribution 

In this study, the respondents provide a percentage (%) weighting of the importance of each of 

the conceptual five perspectives to the overall safety outcome. SML and SLT were considered 

the highest with 22.90% and 22.17%, respectively, while the lowest was SP at 16.83%, with 

WSC at 19.69 and SPPP at 18.42% (Table 6-1). 

Table 6-1: Evaluating the contribution of safety perspectives to the overall safety outcome (N=200) 

Perspective Minimum Maximum Mean Rank 

Safety Management and Leadership  0.00 90.00 22.90 1 

Safety Learning & Training  0.00 80.00 22.17 2 

Safety Policy, Procedures and Processes  0.00 60.00 18.42 4 

Workforce Safety Culture  0.00 70.00 19.69 3 

Safety Performance  0.00 80.00 16.83 5 
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6.3 Data Examination 

In research data examination is considered an important step and part of the statistical analysis 

(Pallant, 2010). Hence, the raw data were been prepared for statistical analysis before 

employing any analytical procedures in order to observe and obtain the required analytical 

specifications. The data were coded according to measurement items of the perspectives and 

edited for the software to be used, as shown in Table 6-2. The data were then processed using 

the Statistical Package for Social Sciences (SPSS) software (version 21). The descriptive 

analysis was performed using standard statistical methods. The initial data were prepared for 

data entry into SPSS as follows: 

 Checked data transcriptions; 

 Clearly identified missing values (i.e. unanswered questions in the survey); 

 Organised data according to the items; 

 Coded data according to items (Table 6-2); 

 Entered data into a software data entry sheet; 

 Checked validity and reliability; and 

 Reviewed data entry sheet for accuracy. 
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Table 6-2: Coding of measurement variables (questionnaire Items) 

 

6.3.1 Missing Data Analysis 

According to Hair et al. (2010) and Kline (2010), even though it is quite common that data sets 

include missing values, a large number of missing values may result in a reduction of sample 

size. Such a reduction could make the sample inadequate for many statistical analyses, such as 

multivariate techniques. As a result, the missing observations were handled carefully. To keep 

the maximum proportion of the missing values substantially less than the 5% allowable, cases 

with significant missing values were excluded from the file (Tabachnick & Fidell, 2007) for 

most of the variables. As a result, 120 cases were removed as significant data was missing (e.g. 

an entire section or page left blank). None of the remaining 200 cases had any missing values. 

6.3.2 Validity and Reliability (Internal Consistency) of the Questionnaire 

In order to ensure maximum validity, the researcher sought answers to the following question: 

Does the questionnaire measure the object of this research in a useful way? Reliability analysis 

was used to determine the extent to which the items in the questionnaire were related to each 

Perspectives (Latent Variables) 
Data Entry Code/ 
Measuring Variables

Question 
Number 

P1: Safety Management and Leadership   
A1: Management commitment to safety A1.1, A1.2, A1.3, A1.4, 

A1.5 
1, 2, 3, 4, 5 

A2: Safety communication A2.1, A2.2, A2.3, A2.4 6, 7, 8, 9 
A3: Employee involvement in safety A3.1, A3.2 10, 11 
A4: Perceived supervisor competence A4.1, A4.2, A4.3, A4.4 12, 13, 14, 15 
A5: Safety practice incentives A5.1, A5.2 16, 17 

P2: Safety Learning and Training   
B1: Safety training and seminars B1.1, B1.2, B1.3, B1.4 18, 19, 20, 21
B2: Safety promotional strategies B2.1, B2.2, B2.3 22, 23, 24 
B3: Safety learning openness B3.1, B3.2, B3.3, B3.4 25, 26, 27, 28 
B4: Safety knowledge and competence B4.1, B4.2, B4.3, B4.4, 

B4.5 
29, 30, 31, 
32, 33 

P3: Safety Policy, Procedures and Processes   
C1: Safety audits and reviews C1.1, C1.2, C1.3, C1.4 34, 35, 36, 37 
C2: Safety accountability and feedback C2.1, C2.2, C2.3, C2.4, 

C2.5 
38, 39, 40, 
41, 42 

C3: Safety policies and procedures C3.1, C3.2, C3.3, C3.4 43, 44, 45, 46 
C4: Safety operations and governance C4.1, C4.2, C4.3 47, 48, 49 
C5: Built environment safety C5.1, C5.2, C5.3 50, 51, 52 

P4: Workforce Safety Culture   
D1: Propensity to report incidents and accidents D1.1, D1.2, D1.3, D1.4 53, 54, 55, 56 
D2: Individual responsibility to safety D2.1, D2.2, D2.3, D2.4, 

D2.5 
57, 58, 59, 
60, 61 

D3: Perceptions of work situation and pressure D3.1, D3.2, D3.3, D3.4 62, 63, 64, 65 
D4: Fatalism D4.1, D4.2, D4.3 66, 67, 68 

P5: Safety Performance  
E1: General safety behaviours of staff E1.1, E1.2, E1.3 69, 70, 71 
E2: Accidents and Incident rates E2.1, E2.2, E2.3 72, 73, 74 
E3: Emergency response E3.1, E3.2, E3.3 75, 76, 77 
E4: Safety reporting, response and corrective actions E4.1, E4.2 78, 79 
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other. An overall index of the reliability or internal consistency of the scale was developed, in 

order to identify the problem items that were excluded by using Pearson correlation coefficients 

between the items and the total for the scales used in the study. The correlation coefficients of 

the items, with the total items, were statistically significant at a level of 0.01. There was a high 

degree of internal consistency among the items; they confirm the internal correlation between 

all the items in the scale; thus confirming the internal validity of the items and the scale used in 

the current study (Table 6-3). 

Table 6-3: Correlation coefficients of each perspective and the overall framework (N=200) 

Perspective’s Measurement 
Scale 

Number of 
Items 

Column A Column B 
Pearson 

correlation 
coefficients 

of each 
perspective 

with 
perspective-
total for the 
framework 

Cronbach’s 
Alpha (α) 

Pearson 
correlation 
coefficients 

of each 
perspective 

with 
perspective-
total for the 
framework 

Cronbach’s 
Alpha (α) 

Safety Management and 
Leadership 17 0.539** 0.836 0.535** 0.837 

Safety Learning and Training 16 0.672** 0.824 0.532** 0.837 

Safety Policy, Procedures and 
Processes 

19 0.661** 0.824 0.412** 0.847 

Workforce Safety Culture 16 0.670** 0.824 0.640** 0.828 

Safety Performance 11 0.440** 0.848 0.428** 0.845 

**Correlation is significant at the 0.01 level (2-tailed). 
Total Cronbach's Alpha: 0.967 

 

Reliability refers to the property of a measurement instrument that causes it to give similar 

results for similar inputs. This means that if a survey is repeated using the same instrument, the 

same results are obtained. Reliability, in most situations, can be expressed as a correlation 

coefficient. There are several ways to do this, the most common being Cronbach’s alpha, which 

depends on internal consistency. It also gives an idea of the consistency of the items with each 

other and with the scale. Table 6-4 shows that the correlation coefficients of the Column A 

items with the Column B items were statistically significant at a level of 0.01 (Pallant, 2010). 
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Table 6-4: Correlation Column A items with Column B items (N=200) 
  Safety 

Management 
and Leadership 

(Column B) 

Safety 
Learning and 

Training 
(Column B) 

Safety Policy, 
Procedures and 

Processes 
(Column B) 

Workforce 
Safety 

Culture 
(Column B) 

Safety 
Performance 
(Column B) 

Safety 
Management and 
Leadership 
(Column A) 

Pearson 
Correlation 

0.559** 0.261** 0.096 0.145* 0.007 

Safety Learning 
and Training 
(Column A) 

Pearson 
Correlation 

0.416** 0.479** 0.096 0.255** 0.139 

Safety Policy, 
Procedures and 
Processes 
(Column A) 

Pearson 
Correlation 

0.287** 0.212** 0.266** 0.355** 0.131 

Workforce Safety 
Culture 
(Column A) 

Pearson 
Correlation 

0.188** 0.255** 0.175* 0.481** 0.198** 

Safety 
Performance 
(Column A) 

Pearson 
Correlation 

0.026 0.040 -0.009 0.221** 0.315** 

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 

 

6.3.3 Normality Assessment 

The assessment of data normality was an essential step in the current analysis; the analysis was 

based on many statistical techniques that require the assumption of normality. Hair et al. (2010) 

stated that univariate normality is the most fundamental assumption in multivariate analysis; it 

refers to the shape of the data distribution for an individual metric variable and its 

correspondence to the normal distribution. Multivariate normality, which is the combination of 

two or more variables, means that individual variables are normal in a univariate sense, and 

their combinations are also normal (Hair et al., 2010). In the current study, univariate normality 

was assessed and the data distribution for each variable was demonstrated. Multivariate 

normality was also addressed, and is detailed in Chapter 7. The discussion evaluates the 

framework assessment using the Structural Equation Modelling (SEM) technique. 

Hair et al. (2010) posited that normality can be tested graphically or statistically. The graphical 

analysis of normality is a visual check of the histogram that compares the observed data values 

with a distribution approximating the normal distribution. On the other hand, by comparing the 

cumulative distribution of the actual data values with the cumulative distribution of a normal 

distribution, the statistical tests of normality examine the probability plot. According to Hair et 

al. (2010), and Tabachnick & Fidell (2007), the most common statistical test is based on 

skewness (a measure of symmetry) and kurtosis (a measure of the peakedness) values. Hair et 

al. (2010) suggested that these tests can easily assess the degree to which the skewness and 

peakedness of the distribution vary from the normal distribution. For a distribution to be 

considered normal, Hair et al. (2010) and Kline (2010)  indicated that both the skewness and 
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kurtosis of the distribution should be between +2.58 and -2.58, respectively. Furthermore, 

according to Tabachnick & Fidell (2007), ‘Shapiro-Wilks W’ or ‘Kolmogorov-Smirnov D’ test 

statistics can be used to test the normality distribution, and a non-significant value of either tests 

indicates a normal distribution. However, Field (2009) argued that the statistical tests of 

normality are sensitive to the sample size. So, along with the values of skewness and kurtosis to 

adequately assess normality, it is recommended that the data’s histogram be inspected. 

In the current study, and based on a visual examination of the histogram of the data distribution 

of all variables, for both Column A and B, the shapes of all the univariate distributions were 

reasonably normal. Furthermore, the values of skewness and kurtosis of all the variables (items) 

were within a recommended range of -2.58 to +2.58 (Hair et al., 2010; Kline, 2010) (see Tables 

6-5 to 6-14). In summary, and for the univariate normality of the observed data, these values 

and the examination of the distribution histogram provided support and justification. 

6.3.4 Outlier Screening 

Outliers in statistics are cases in data sets that have significantly high or low scores (Hair et al., 

2010), and can potentially bias the mean and inflate the standard deviation (Field, 2009). As a 

result, the data should be screened to detect the outliers. As Kline (2010) suggested, cases with 

scores more than three standard deviations beyond the mean can be considered as outliers that 

lead the data to be skewed and non-normally distributed.  

In order to detect the extreme outliers in the present study, the scores of all 79 variables (items) 

from all cases were converted into standardised z-scores. Next, as Tabachnick & Fidell (2007) 

maintained, the z-score value of 3.29 (that is, three standard deviations at p < 0.01) were used as 

a cut-off for possible problematic cases. Furthermore, Field (2009) confirmed that the number 

of any variable for such outliers should not be greater than one per cent. This outcome was 

found to be true for the current research. The graph shows that the cases with z-scores over the 

cut-off were then checked to determine whether or not they fell within the data distribution. If 

they did not fall within the data distribution, then the original value for that case was considered 

an outlier. Results show that there are no cases with z > 3.29. The z-scores and the Box-plots 

inspection identified a few outliers in the data of several variables (items). To identify potential 

outliers, a closer inspection of each record was undertaken using the Box-plots. On the other 

hand, the difference between the mean and the ‘5% trimmed mean’ of each variable (item) was 

examined to ensure that the outliers did not significantly distort the data (especially by biasing 

the means). 

Pallant (2010) postulated that the 5% trimmed mean referred to a mean that was calculated from 

a set of cases in which the scoring in the top and the bottom five percent were removed. Tables 

6-5 to 6-14 show that the 5% trimmed mean and the original mean for these variables in 
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columns A and B were similar, with the differences being less than 0.10. From the remaining 

distribution, the identified outliers were not too different and, as a result, the cases were retained 

in the data file. The mean value was assessed to determine if it could be used as a representative 

score for each variable (item) in the data, and if the sample was sufficiently representative of the 

contributors, standard deviation (SD) and standard errors (SE). This assessment is discussed in 

the following section. 

6.3.5 Standard Deviation and Standard Errors of Means 

Standard deviation (SD), in any analysis, is a measure of how well the mean represents the 

observed data, whilst the standard error of the mean is an indication of how well a particular 

sample represents the participants (Field, 2009). Cases with scores more than three SD beyond 

the mean can be considered as outliers, because they cause data to be skewed and non-normally 

distributed (Kline, 2010). A large SD indicates that the scores cluster more widely around the 

mean and, as a result, the mean is not a good representation of the data. However, a small SD 

indicates fewer dispersed data points about the mean, which adequately represents the data.  

The standard error (SE) is the variability of the sample mean. A large SE mean indicates a lot of 

variation between the means of the different samples, which suggests that the samples are a poor 

representative of the participants. In contrast, a small SE represents a situation in which most 

sample means are similar to the contributors’ mean; thus the sample is then an accurate 

reflection of the population. Tables 6-5 to 6-14 show that the SD values of all the variables 

(items) for both columns (A and B) were not large and, further, that the SE values were small 

compared with the actual means. In conclusion, the mean value was used as a representative 

score for each variable (item) in the data. Moreover, the small SE values suggest that the sample 

used in this study was sufficiently representative of the contributors. 
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Table 6-5: Safety management and leadership descriptive statistics (Column A)  

Items: Description 
Mean 

 
CA 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

A1.1 Management actions safety issues 3.79 3.88 0.09 1.254 .089 -.707 -.470 
A1.2 Management promotes a safety culture 3.35 3.39 0.04 1.291 .091 -.294 -.881 
A1.3 Management provides adequate resources to safety 3.88 3.97 0.09 1.311 .093 -.835 -.484 
A1.4 Management actively participates in risk assessments, consultative committee meetings and 

inspections 
3.27 3.30 0.03 1.255 .089 -.061 -.992 

A1.5 Management encourages employees to voice concerns and safety improvement proposals 3.69 3.77 0.08 1.254 .089 -.755 -.324 
A2.1 Management and supervisors have an open door policy 3.94 4.03 0.09 1.302 .092 -1.006 -.107 
A2.2 Safety information is regularly brought to my attention by supervisors 3.61 3.68 0.07 1.275 .090 -.704 -.481 
A2.3 Adequate provision of safety information (i.e. media, mission statements, accident statistics, 

etc.) 
3.87 3.96 0.09 1.222 .086 -.889 -.068 

A2.4 Safety information (i.e. procedures) is visibly present in the workplace 3.45 3.50 0.05 1.227 .087 -.254 -.927 
A3.1 All levels of employees are empowered to be involved in all aspects of safety management 3.41 3.46 0.05 1.471 .104 -.420 -1.226 
A3.2 Employees are involved in setting safety objectives, decision making and improvement 

plans 
3.84 3.93 0.09 1.247 .088 -.798 -.265 

A4.1 Supervisors are more attentive to safety issues than the average employee 3.37 3.41 0.04 1.353 .096 -.479 -.831 
A4.2 Supervisors are trusted and can relate with employees about safety 3.43 3.47 0.05 1.123 .079 -.166 -.337 
A4.3 Supervisors have adequate skills and authority to tackle safety issues 3.57 3.63 0.06 1.146 .081 -.789 .120 
A4.4 Supervisors are committed to, and convinced of, the benefits of safety 3.30 3.33 0.03 1.061 .075 -.089 -.051 
A5.1 Monetary (e.g. bonuses) or recognition (e.g. safe employee of the month) incentives are 

provided for employees for good safety practices 
3.40 3.44 0.04 1.264 .089 -.277 -.758 

A5.2 There are punitive measures for the continued poor safety practices of employees (e.g. fines, 
demotions, etc.) 

3.60 3.66 0.07 1.268 .090 -.380 -.811 
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Table 6-6: Safety learning and training descriptive statistics (Column A) 

Items: Description 
Mean 

 
CA 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

B1.1 Regular safety seminars and updates are provided to employees (e.g. short talks, group 
meetings, etc.) 

3.31 3.34 0.03 1.296 .092 -.165 -.957 

B1.2 Adequate provision of up-to-date safety training to all employees 3.47 3.52 0.05 1.160 .082 -.314 -.259 
B1.3 Adequate resources allocated to safety training 3.49 3.54 0.05 1.156 .082 -.370 -.275 
B1.4 Safety training adequately covers emergency response and provides first-aid competencies 3.88 3.97 0.09 1.165 .082 -.892 .201 
B2.1 Enhanced safety awareness by clearly visible mission statements in the workplace (i.e. 

slogans and logos) 
3.31 3.34 0.03 1.346 .095 -.257 -1.062 

B2.2 Readily available published materials on safety in the workplace (i.e. library, statistics, and 
newsletters) 

3.51 3.57 0.06 1.280 .091 -.560 -.561 

B2.3 Encouraged access to safety literature and media (i.e. displays, audiovisual, e-mail, Internet) 3.58 3.64 0.06 1.254 .089 -.493 -.626 
B3.1 Employees give tips to each other on how to work safely 3.55 3.61 0.06 1.413 .100 -.523 -.991 
B3.2 Accident/incident reports are used to improve safety 3.74 3.80 0.06 .989 .070 -.656 .199 
B3.3 Employees learn lessons from near misses, incident and accident reports 3.70 3.77 0.08 1.135 .080 -.544 -.391 
B3.4 Feedback is used to improve safety in the workplace 3.58 3.64 0.06 1.192 .084 -.566 -.409 
B4.1 Employees are familiar with the safety policy 3.33 3.36 0.04 1.356 .096 -.339 -1.046 
B4.2 Employees understand the purpose of the Safety Management System 3.30 3.33 0.03 1.382 .098 -.287 -1.105 
B4.3 Employees know when to report near accidents  3.17 3.19 0.02 1.288 .091 -.122 -.921 
B4.4 Employees are competent in fulfilling their safety obligations 3.64 3.71 0.07 1.186 .084 -.621 -.393 
B4.5 School students are instilled with sufficient knowledge on safety management procedures 3.44 3.49 0.05 1.150 .081 -.142 -.621 
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Table 6-7: Safety policy, procedures, and processes descriptive statistics (Column A) 

Items: Description 
Mean 

 
CA 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

C1.1 Safety inspections are regularly conducted 3.42 3.47 0.05 1.437 .102 -.418 -1.169 
C1.2 Employment of a safety officer and safety supervisors 3.54 3.59 0.06 1.424 .101 -.477 -1.057 
C1.3 Safety auditors are sufficiently familiar with the appropriate safety policy and procedures 3.31 3.34 0.03 1.269 .090 -.233 -.870 
C1.4 Safety audit programs are  regularly conducted 3.70 3.78 0.08 1.199 .085 -.799 -.031 
C2.1 Publication of safety issues to staff members and parents 3.33 3.36 0.04 1.517 .107 -.381 -1.274 
C2.2 The results of accident investigations are fed back to the supervisory level 3.50 3.56 0.06 1.199 .085 -.495 -.332 
C2.3 Employee/parent satisfaction with the feedback given on accidents/incidents, near loss and 

injuries that occurred 
3.24 3.26 0.03 1.215 .086 -.223 -.499 

C2.4 Employee/parent satisfaction with the follow-up actions taken after incidents and accidents 
have taken place 

3.14 3.16 0.02 1.284 .091 -.121 -.833 

C2.5 Periodic maintenance of safety resources to reflect current best practices 3.43 3.48 0.05 1.154 .082 -.164 -.375 
C3.1 Adequate emergency planning and procedures 3.54 3.60 0.06 1.151 .081 -.588 -.151 
C3.2 Safety management systems include strong auditing requirements 3.68 3.76 0.08 1.111 .079 -.562 -.178 
C3.3 Supervisor monitors progress toward safety improvement goals based on the feedback of 

regular team meetings 
3.37 3.41 0.04 1.117 .079 -.126 -.281 

C3.4 Safety policies/procedures can be followed without conflicting with work practices 3.51 3.56 0.06 1.467 .104 -.555 -1.026 
C4.1 Safety equipment, tools and other accessories are maintained and tested regularly 3.80 3.89 0.09 1.207 .085 -.682 -.493 
C4.2 Sufficient training on the use of safety equipment is available to employees 3.40 3.44 0.04 1.186 .084 -.131 -.583 
C4.3 Safety operations are conducted professionally and adequately governed by senior 

management 
3.30 3.33 0.03 1.102 .078 -.129 -.124 

C5.1 Safety is viewed as an important consideration in the design process for new School 
buildings and facilities 

3.63 3.70 0.07 1.408 .100 -.585 -.957 

C5.2 A safety checklist is regularly completed for School buildings/facilities to ensure that they 
are safe to use 

3.82 3.91 0.09 1.319 .093 -.889 -.299 

C5.3 Maintenance issues that are viewed as high safety risks are given high priority and 
addressed quickly 

3.81 3.89 0.09 1.321 .093 -.824 -.382 
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Table 6-8: Workforce safety culture descriptive statistics (Column A) 

Items: Description 
Mean 

 
CA 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

D1.1 Employees perceive that the incident/accident reporting system is effective 3.70 3.77 0.08 1.148 .081 -.909 .153 
D1.2 Employees are willing to account for a co-worker’s ongoing failure to report 

incidents/accidents 
3.65 3.72 0.07 1.164 .082 -.716 -.206 

D1.3 Employees have confidence in the ability of executives to correct safety issues and concerns 3.47 3.52 0.05 1.120 .079 -.422 -.150 
D1.4 Students are actively encouraged to report safety issues, incidents and accidents 3.47 3.52 0.05 1.279 .090 -.314 -.893 
D2.1 Employees at all levels generally have a personality that is conducive to good safety 

practices 
3.53 3.58 0.06 1.276 .090 -.533 -.656 

D2.2 Value is placed on strong personal safety responsibility 3.36 3.39 0.04 1.190 .084 -.193 -.810
D2.3 The high-quality work environment lead to better personal safety responsibility 3.67 3.74 0.07 1.249 .088 -.748 -.289 
D2.4 Employees have a strong involvement in informing management of safety issues 3.56 3.62 0.06 1.189 .084 -.386 -.643 
D2.5 Employees place a high priority on safety 3.54 3.59 0.06 1.194 .084 -.558 -.362 
D3.1 There are enough employees  to carry out required work in a safe manner 3.57 3.63 0.06 1.302 .092 -.531 -.679 
D3.2 Employees have enough time to carry out their tasks in a safe manner 3.65 3.72 0.07 1.272 .090 -.685 -.466 
D3.3 A realistic amount of time is generally scheduled for completing assigned tasks in a safe 

manner 
3.63 3.70 0.07 1.281 .091 -.742 -.417 

D3.4 Work procedures are presented clearly and logically 3.50 3.56 0.06 1.288 .091 -.471 -.845 
D4.1 Incidents and accidents are unavoidable 3.31 3.34 0.03 1.309 .093 -.197 -.938 
D4.2 The widespread use of machines and technical equipment make accidents unavoidable 3.07 3.07 0.01 1.404 .099 -.051 -1.213 
D4.3 Accidents seem inevitable despite best efforts by all to avoid them 3.22 3.24 0.02 1.245 .088 -.204 -.750 
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Table 6-9: Safety performance descriptive statistics (Column A) 

Items: Description 
Mean 

 
CA 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

E1.1 There are good safety attitudes and behaviours in the school environment 3.23 3.25 0.03 1.313 .093 -.073 -1.012 
E1.2 There is strong willingness to comply with safety policy, procedures and practices 3.32 3.35 0.04 1.305 .092 -.287 -.839 
E1.3 There is  appropriate usage of personal protection equipment in our school 3.42 3.47 0.05 1.221 .086 -.649 -.319 
E2.1 There is a low frequency of incidents in our school 3.23 3.25 0.03 1.246 .088 -.199 -.636 
E2.2 There is a low frequency of accidents in our school 3.27 3.30 0.03 1.243 .088 -.209 -.633 
E2.3 There are very few severe injuries in our school 3.12 3.13 0.01 1.238 .088 -.182 -.582 
E3.1 There is a quick emergency response to accidents  3.31 3.34 0.03 1.398 .099 -.311 -1.035 
E3.2 Emergency planning and response is effective 3.23 3.25 0.02 1.175 .083 -.278 -.492
E3.3 Most employees can appropriately assess the nature of injuries and the degree of emergency 

care required 
3.05 3.05 0.01 1.350 .095 -.045 -1.076 

E4.1 There are clear and well-documented procedures for developing remedial actions based on 
the identified causes of incidents 

2.84 2.82 -0.02 1.274 .090 .230 -.846 

E4.2 Auditors’ reports always result in a range of appropriate corrective and preventive actions 3.16 3.18 0.02 1.373 .097 -.257 -1.035 
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Table 6-10: Safety management and leadership descriptive statistics (Column B) 

Items: Description 
Mean 

 
CB 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

A1.1 Management actions safety issues 3.38 3.42 0.04 1.087 .077 -.091 -.482 
A1.2 Management promotes a safety culture 3.31 3.34 0.03 1.122 .079 -.215 -.231 
A1.3 Management provides adequate resources to safety 3.60 3.67 0.07 1.322 .094 -.614 -.706 
A1.4 Management actively participates in risk assessments, consultative committee meetings and 

inspections 
3.26 3.28 0.03 1.425 .101 -.259 -1.190 

A1.5 Management encourages employees to voice concerns and safety improvement proposals 3.72 3.79 0.08 1.419 .100 -.721 -.781 
A2.1 Management and supervisors have an open door policy 3.75 3.83 0.08 1.147 .081 -.737 -.117 
A2.2 Safety information is regularly brought to my attention by supervisors 3.72 3.80 0.08 1.080 .076 -.581 -.037
A2.3 Adequate provision of safety information (i.e. media, mission statements, accident statistics, 

etc.) 
3.35 3.38 0.04 1.030 .073 -.008 -.122 

A2.4 Safety information (i.e. procedures) is visibly present in the workplace 3.63 3.69 0.07 1.234 .087 -.599 -.544 
A3.1 All levels of employees are empowered to be involved in all aspects of safety management 3.54 3.59 0.06 1.194 .084 -.289 -.822 
A3.2 Employees are involved in setting safety objectives, decision making and improvement 

plans 
3.31 3.33 0.02 .994 .070 .212 -.113 

A4.1 Supervisors are more attentive to safety issues than the average employee 3.03 3.03 0.00 1.065 .075 .066 -.171 
A4.2 Supervisors are trusted and can relate with employees about safety 3.39 3.43 0.04 1.147 .081 -.161 -.446 
A4.3 Supervisors have adequate skills and authority to tackle safety issues 3.31 3.34 0.03 .988 .070 .081 .210 
A4.4 Supervisors are committed to, and convinced of, the benefits of safety 3.21 3.23 0.02 1.201 .085 -.096 -.581 
A5.1 Monetary (e.g. bonuses) or recognition (e.g. safe employee of the month) incentives are 

provided for employees for good safety practices 
3.60 3.66 0.07 1.400 .099 -.569 -.940 

A5.2 There are punitive measures for the continued poor safety practices of employees (e.g. fines, 
demotions, etc.) 

3.44 3.48 0.05 1.328 .094 -.372 -.980 
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Table 6-11: Safety learning and training descriptive statistics (Column B) 

Items: Description 
Mean 

 
CB 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

B1.1 Regular safety seminars and updates are provided to employees (e.g. short talks, group 
meetings, etc.) 

3.42 3.45 0.04 1.179 .083 -.110 -.647 

B1.2 Adequate provision of up-to-date safety training to all employees 3.33 3.35 0.03 1.129 .080 -.202 -.314 
B1.3 Adequate resources allocated to safety training 3.23 3.25 0.02 1.329 .094 -.119 -1.072 
B1.4 Safety training adequately covers emergency response and provides first-aid competencies 3.71 3.78 0.07 1.355 .096 -.624 -.841 
B2.1 Enhanced safety awareness by clearly visible mission statements in the workplace (i.e. 

slogans and logos) 
3.70 3.77 0.07 1.244 .088 -.584 -.684 

B2.2 Readily available published materials on safety in the workplace (i.e. library, statistics, and 
newsletters) 

3.57 3.63 0.06 1.209 .086 -.381 -.668 

B2.3 Encouraged access to safety literature and media (i.e. displays, audiovisual, e-mail, Internet) 3.18 3.18 0.01 1.221 .086 -.072 -.750 
B3.1 Employees give tips to each other on how to work safely 3.15 3.16 0.01 1.202 .085 -.012 -.744 
B3.2 Accident/incident reports are used to improve safety 3.36 3.39 0.03 1.284 .091 -.325 -.891 
B3.3 Employees learn lessons from near misses, incident and accident reports 3.44 3.48 0.04 1.230 .087 -.416 -.661 
B3.4 Feedback is used to improve safety in the workplace 3.22 3.23 0.01 1.510 .107 -.221 -1.375 
B4.1 Employees are familiar with the safety policy 3.25 3.26 0.02 1.077 .076 -.064 -.346 
B4.2 Employees understand the purpose of the Safety Management System 3.45 3.49 0.04 1.159 .082 -.258 -.886 
B4.3 Employees know when to report near accidents  3.24 3.27 0.03 1.360 .096 -.227 -1.153 
B4.4 Employees are competent in fulfilling their safety obligations 3.25 3.26 0.02 1.492 .106 -.244 -1.295 
B4.5 School students are instilled with sufficient knowledge on safety management procedures 3.41 3.45 0.04 1.460 .103 -.358 -1.227 
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Table 6-12: Safety policy, procedures, and processes descriptive statistics (Column B) 

Items: Description 
Mean 

 
CB 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

C1.1 Safety inspections are regularly conducted 3.36 3.39 0.03 1.138 .080 -.091 -.409 
C1.2 Employment of a safety officer and safety supervisors 3.37 3.40 0.03 1.183 .084 -.262 -.346 
C1.3 Safety auditors are sufficiently familiar with the appropriate safety policy and procedures 3.53 3.58 0.05 1.272 .090 -.364 -.930 
C1.4 Safety audit programs are  regularly conducted 3.28 3.31 0.03 1.415 .100 -.240 -1.205 
C2.1 Publication of safety issues to staff members and parents 3.48 3.54 0.06 1.160 .082 -.612 -.343 
C2.2 The results of accident investigations are fed back to the supervisory level 3.20 3.23 0.03 1.147 .081 .044 -.380 
C2.3 Employee/parent satisfaction with the feedback given on accidents/incidents, near loss and 

injuries that occurred. 
3.07 3.09 0.02 1.132 .080 -.139 -.259 

C2.4 Employee/parent satisfaction with the follow-up actions taken after incidents and accidents 
have taken place 

3.38 3.43 0.05 1.136 .080 -.362 -.344 

C2.5 Periodic maintenance of safety resources to reflect current best practices 3.34 3.39 0.05 1.192 .084 -.295 -.538 
C3.1 Adequate emergency planning and procedures 3.24 3.25 0.02 1.190 .084 -.266 -.677 
C3.2 Safety management systems include strong auditing requirements 3.60 3.66 0.06 1.134 .080 -.271 -.579 
C3.3 Supervisor monitors progress toward safety improvement goals based on the feedback of 

regular team meetings 
3.32 3.34 0.02 1.001 .071 .232 -.014 

C3.4 Safety policies/procedures can be followed without conflicting with work practices 3.34 3.36 0.02 1.072 .076 .065 -.449 
C4.1 Safety equipment, tools and other accessories are maintained and tested regularly 3.33 3.36 0.03 1.187 .084 -.117 -.602 
C4.2 Sufficient training on the use of safety equipment is available to employees 3.79 3.87 0.08 1.310 .093 -.705 -.666 
C4.3 Safety operations are conducted professionally and adequately governed by senior 

management 
3.10 3.09 0.00 1.366 .097 -.197 -1.107 

C5.1 Safety is viewed as an important consideration in the design process for new School 
buildings and facilities 

3.45 3.50 0.05 1.302 .092 -.389 -.766 

C5.2 A safety checklist is regularly completed for School buildings/facilities to ensure that they 
are safe to use 

3.37 3.41 0.04 1.315 .093 -.352 -.827 

C5.3 Maintenance issues that are viewed as high safety risks are given high priority and 
addressed quickly 

3.76 3.84 0.09 1.167 .083 -.699 -.314 

 
 
 
 
 
 



Chapter 6: Descriptive Statistics 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                                                                                                                                                                  128 

Table 6-13: Workforce safety culture descriptive statistics (Column B) 

Items: Description 
Mean 

 
CB 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

D1.1 Employees perceive that the incident/accident reporting system is effective 3.47 3.52 0.05 1.232 .087 -.517 -.628 
D1.2 Employees are willing to account for a co-worker’s ongoing failure to report 

incidents/accidents 
3.37 3.41 0.04 1.183 .084 -.336 -.635 

D1.3 Employees have confidence in the ability of executives to correct safety issues and concerns 3.39 3.43 0.04 1.083 .077 -.407 -.138 
D1.4 Students are actively encouraged to report safety issues, incidents and accidents 3.65 3.72 0.07 1.164 .082 -.510 -.526 
D2.1 Employees at all levels generally have a personality that is conducive to good safety 

practices 
3.32 3.36 0.04 1.159 .082 -.337 -.530 

D2.2 Value is placed on strong personal safety responsibility 3.26 3.28 0.03 1.215 .086 -.230 -.686
D2.3 The high-quality work environment lead to better personal safety responsibility 3.42 3.46 0.05 1.237 .087 -.205 -.841 
D2.4 Employees have a strong involvement in informing management of safety issues 3.45 3.49 0.05 1.155 .082 -.339 -.539 
D2.5 Employees place a high priority on safety 3.60 3.67 0.07 1.232 .087 -.388 -.800 
D3.1 There are enough employees  to carry out required work in a safe manner 3.56 3.62 0.06 1.110 .079 -.642 .100 
D3.2 Employees have enough time to carry out their tasks in a safe manner 3.45 3.50 0.05 1.251 .088 -.422 -.902 
D3.3 A realistic amount of time is generally scheduled for completing assigned tasks in a safe 

manner 
3.19 3.21 0.02 1.307 .092 -.184 -.917 

D3.4 Work procedures are presented clearly and logically 3.20 3.22 0.02 1.362 .096 -.154 -1.092 
D4.1 Incidents and accidents are unavoidable 3.39 3.43 0.04 1.275 .090 -.456 -.748 
D4.2 The widespread use of machines and technical equipment make accidents unavoidable 3.26 3.29 0.03 1.249 .088 -.192 -.778 
D4.3 Accidents seem inevitable despite best efforts by all to avoid them 3.15 3.17 0.02 1.298 .092 -.171 -.985 

 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 6: Descriptive Statistics 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                                                                                                                                                                  129 

Table 6-14: Safety performance descriptive statistics (Column B) 

Items: Description 
Mean 

 
CB 

5% 
Trimmed 

Mean 
ΔMean* Standard 

Deviation 

Standard 
Error of  
the mean 

Skewness Kurtosis 

E1.1 There are good safety attitudes and behaviours in the school environment 3.34 3.38 0.04 1.068 .076 -.364 -.206 
E1.2 There is strong willingness to comply with safety policy, procedures and practices 3.24 3.27 0.03 1.204 .085 -.298 -.655 
E1.3 There is  appropriate usage of personal protection equipment in our school 3.26 3.28 0.03 1.244 .088 -.179 -.751 
E2.1 There is a low frequency of incidents in our school 3.29 3.32 0.03 1.064 .075 -.425 -.069 
E2.2 There is a low frequency of accidents in our school 3.28 3.31 0.03 1.134 .080 -.453 -.198 
E2.3 There are very few severe injuries in our school 3.31 3.34 0.03 1.285 .091 -.367 -.748 
E3.1 There is a quick emergency response to accidents  3.27 3.29 0.03 1.217 .086 -.335 -.702 
E3.2 Emergency planning and response is effective 3.09 3.10 0.01 1.233 .087 -.140 -.848
E3.3 Most employees can appropriately assess the nature of injuries and the degree of emergency 

care required 
2.79 2.77 -0.02 1.110 .078 -.110 -.522 

E4.1 There are clear and well-documented procedures for developing remedial actions based on 
the identified causes of incidents 

3.13 3.14 0.01 1.316 .093 -.095 -.995 

E4.2 Auditors’ reports always result in a range of appropriate corrective and preventive actions 3.11 3.12 0.01 1.181 .084 -.141 -.767 
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6.4 Preliminary Findings 

As mentioned in the previous section, the cases with scores were less than three SD beyond the 

mean (Kline, 2010). That lead the values of all SD variables (items) in both columns (A and B) 

were not large. As a result, the mean values provided an adequate representation of the overall 

response of each variable (item). Calculating from the sample, this section evaluates and 

interprets the mean values of all 79 variables (items) in each column. Tables 6.3-2 to 6.3-6 

present the mean values for all items. Initially, a five-point Likert scale was applied to measure 

important and performance of all 79 variables (items) in the developed framework. The highest 

scale point was five and the lowest was one in this descending order (1, 2, 3, 4, 5). The five 

scale point in Column A were (1: Not Important, 2: Slightly Important, 3: Moderately Important, 

4: Important, and 5: Very Important) and The five scale point in Column B were (1: Strongly 

Disagree, 2: Disagree, 3: Neutral, 4: Agree, and 5: Strongly Agree). The range was calculated 

for the scale as 5-1 = 4; then the range was divided by the number of categories (5) giving 4/5 = 

0.80, which was the length of each category of the five scales. Finally, the length of the category 

was added to the lowest grade of the scale, which was 1. Thus, the first category was calculated 

as 1 to 1.80. The length of the highest limit for the category was added to produce the second 

category; and so on for the rest of the categories. The following criteria detailed interval Likert 

scale five-point in each column (Table 6-15). 

Table 6-15: Interval scale of the important and performance of each variable 
Mean interval presentation  Column A Column B 
0 to 1.80 (1) Not Important Strongly Disagree 
> 1.81 to 2.60 (2) Slightly Important Disagree 
> 2.61 to 3.40 (3) Moderately Important Neutral 
> 3.41 to 4.20  (4) Important Agree 
> 4.21 to 5.00 (5) Very Important Strongly Agree 
 

The mean values of the variables (items) that measured safety management and leadership in 

Column A ranged from 3.27 to 3.94 (total mean: 3.57) (Table 6-16). The result indicated a 

moderately important and important perspective and, as a total, an important measure of the 

safety performance in the schools. Further, these results confirmed the weighting of the SML 

importance to the overall safety outcome (see Section 6.2.5). On the other hand, Column B, 

which ranged from 3.03 to 3.75 (total mean: 3.44) (Table 6-16), indicated a neutral measure and 

agreed with the performance of the SML in the participants’ schools and, in total, the agreement 

of all participants with the SML performance. 

The mean values of the variables (items) that measured safety learning and training in Column 

A ranged from 3.17 to 3.88 (total mean: 3.50) (Table 6-17). They indicated a moderately 

important and important perspective and, in total, an important measure of the safety 

performance in the schools. Whilst the importance weighting of the SLT was approximately less 
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important than that of the SML (see Section 6.2.5), these results also confirmed the weighting of 

the SLT importance to the overall safety outcome. On the other hand, Column B, which ranged 

from 3.15 to 3.71 (total mean: 3.36) (Table 6-17), indicated a neutral importance, and agreed 

with the performance of the SLT in the participants’ schools and, in total, all participants were 

neutral with the SLT performance. This outcome was due to the lowest ranges for some items in 

the following subjects: safety training and seminars, safety knowledge and competence, and 

safety learning openness, with recorded data recorded 3.18, 3.22, 3.24, and 3.25, respectively. 

The mean values of the variables (items), that measured the safety policies, procedures, and 

processes in Column A, ranged from 3.14 to 3.82 (total mean: 3.50) (Table 6-18), indicating a 

moderately important and important perspective and, in total, an important measure of the safety 

performance of the schools. On the other hand, Column B, which ranged from 3.07 to 3.79 

(total mean: 3.38) (Table 6-18), indicated a neutral importance, and agreed with the 

performance of the SPPP in the participants’ schools and, in total, all participants were neutral 

with the SPPP performance. 

The mean values of the variables (items), that measured workforce safety culture in Column A 

ranged from 3.07 to 3.70 (total mean: 3.49) (Table 6-19), indicated a moderately important and 

important perspective and, in total, was an important measure of the safety performance in the 

schools. On the other hand, Column B, which ranged from 3.15 to 3.65 (total mean: 3.38) 

(Table 6-19), indicated neutral importance, and agreed with the performance of the WSC in the 

participants’ schools and, in total, all participants were neutral with the SML performance. 

Finally, the mean values of the variables (items), that measured safety performance in Column 

A ranged from 2.84 to 3.05 (total mean: 3.20) (Table 6-20), indicating a moderately important 

and important perspective and, in total, a moderately important measures of the safety 

performance of the schools. Whilst the importance weighting of SP was ranked the lowest in 

importance (see Section 6.2.5), these results confirmed the weighting of SP’s importance to the 

overall safety outcome. On the other hand, Column B ranged from 2.79 to 3.34 (total mean: 

3.19) (Table 6-20), and indicated a neutral importance with the performance of the SP in the 

participants’ schools and, in total, all participants were neutral about the SML performance. In 

fact, SP items recorded the lowest ranges of all items in the safety BSC perspectives. This 

outcome was due to the belief that if the four perspectives performed well, they would reflect 

positively on the SP, as the majority of the participants stated in their questionnaire comments. 
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Table 6-16: Safety management and leadership descriptive statistics (Column A & B) 

Items 
Column A Column B 

Mean SD Mean SD 
A1.1 Management actions safety issues 3.79 1.25 3.38 1.09 
A1.2 Management promotes a safety culture 3.35 1.29 3.31 1.12 
A1.3 Management provides adequate resources to safety 3.88 1.31 3.60 1.32 
A1.4 Management actively participates in risk assessments, consultative 

committee meetings and inspections 
3.27 1.25 3.26 1.42 

A1.5 Management encourages employees to voice concerns and safety 
improvement proposals 

3.69 1.25 3.72 1.42 

A2.1 Management and supervisors have an open door policy 3.94 1.30 3.75 1.15 
A2.2 Safety information is regularly brought to my attention by supervisors 3.61 1.28 3.72 1.08 
A2.3 Adequate provision of safety information (i.e. media, mission 

statements, accident statistics, etc.) 
3.87 1.22 3.35 1.03 

A2.4 Safety information (i.e. procedures) is visibly present in the workplace 3.45 1.23 3.63 1.23 
A3.1 All levels of employees are empowered to be involved in all aspects of 

safety management 
3.41 1.47 3.54 1.19 

A3.2 Employees are involved in setting safety objectives, decision making 
and improvement plans 

3.84 1.25 3.31 0.99 

A4.1 Supervisors are more attentive to safety issues than the average 
employee 

3.37 1.35 3.03 1.07 

A4.2 Supervisors are trusted and can relate with employees about safety 3.43 1.12 3.39 1.15 
A4.3 Supervisors have adequate skills and authority to tackle safety issues 3.57 1.15 3.31 0.99 
A4.4 Supervisors are committed to, and convinced of, the benefits of safety 3.30 1.06 3.21 1.20 
A5.1 Monetary (e.g. bonuses) or recognition (e.g. safe employee of the 

month) incentives are provided for employees for good safety 
practices 

3.40 1.26 3.60 1.40 

A5.2 There are punitive measures for the continued poor safety practices of 
employees (e.g. fines, demotions, etc.) 

3.60 1.27 3.44 1.33 

Overall mean 3.57 0.7 3.44 0.66 

 

Table 6-17: Safety learning and training descriptive statistics (Column A & B) 

Items 
Column A Column B 

Mean SD Mean SD 
B1.1 Regular safety seminars and updates are provided to employees (e.g. 

short talks, group meetings, etc.) 
3.31 1.30 3.42 1.18 

B1.2 Adequate provision of up-to-date safety training to all employees 3.47 1.16 3.33 1.13 
B1.3 Adequate resources allocated to safety training 3.49 1.16 3.23 1.33 
B1.4 Safety training adequately covers emergency response and provides first-

aid competencies 
3.88 1.16 3.71 1.36 

B2.1 Enhanced safety awareness by clearly visible mission statements in the 
workplace (i.e. slogans and logos) 

3.31 1.35 3.70 1.24 

B2.2 Readily available published materials on safety in the workplace (i.e. 
library, statistics, and newsletters) 

3.51 1.28 3.57 1.21 

B2.3 Encouraged access to safety literature and media (i.e. displays, 
audiovisual, e-mail, Internet)  

3.58 1.25 3.18 1.22 

B3.1 Employees give tips to each other on how to work safely 3.55 1.41 3.15 1.20 
B3.2 Accident/incident reports are used to improve safety 3.74 0.99 3.36 1.28 
B3.3 Employees learn lessons from near misses, incident and accident reports 3.70 1.14 3.44 1.23 
B3.4 Feedback is used to improve safety in the workplace 3.58 1.19 3.22 1.51 
B4.1 Employees are familiar with the safety policy 3.33 1.36 3.25 1.08 
B4.2 Employees understand the purpose of the Safety Management System 3.30 1.38 3.45 1.16 
B4.3 Employees know when to report near accidents  3.17 1.29 3.24 1.36 
B4.4 Employees are competent in fulfilling their safety obligations 3.64 1.19 3.25 1.49 
B4.5 School students are instilled with sufficient knowledge on safety 

management procedures 
3.44 1.15 3.41 1.46 

Overall mean 3.50 0.75 3.36 0.74 
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Table 6-18: Safety policy, procedures and processes descriptive statistics (Column A & B) 

Items 
Column A Column B 

Mean SD Mean SD 
C1.1 Safety inspections are regularly conducted 3.42 1.44 3.36 1.14 
C1.2 Employment of a safety officer and safety supervisors 3.54 1.42 3.37 1.18 
C1.3 Safety auditors are sufficiently familiar with the appropriate safety 

policy and procedures 
3.31 1.27 3.53 1.27 

C1.4 Safety audit programs are  regularly conducted 3.70 1.20 3.28 1.41 
C2.1 Publication of safety issues to staff members and parents 3.33 1.52 3.48 1.16 
C2.2 The results of accident investigations are fed back to the supervisory 

level 
3.50 1.20 3.20 1.15 

C2.3 Employee/parent satisfaction with the feedback given on 
accidents/incidents, near loss and injuries that occurred 

3.24 1.22 3.07 1.13 

C2.4 Employee/parent satisfaction with the follow-up actions taken after 
incidents and accidents have taken place 

3.14 1.28 3.38 1.14 

C2.5 Periodic maintenance of safety resources to reflect current best 
practices 

3.43 1.15 3.34 1.19 

C3.1 Adequate emergency planning and procedures 3.54 1.15 3.24 1.19 
C3.2 Safety management systems include strong auditing requirements 3.68 1.11 3.60 1.13 
C3.3 Supervisor monitors progress toward safety improvement goals based 

on the feedback of regular team meetings 
3.37 1.12 3.32 1.00 

C3.4 Safety policies/procedures can be followed without conflicting with 
work practices 

3.51 1.47 3.34 1.07 

C4.1 Safety equipment, tools and other accessories are maintained and tested 
regularly 

3.80 1.21 3.33 1.19 

C4.2 Sufficient training on the use of safety equipment is available to 
employees 

3.40 1.19 3.79 1.31 

C4.3 Safety operations are conducted professionally and adequately 
governed by senior management 

3.30 1.10 3.10 1.37 

C5.1 Safety is viewed as an important consideration in the design process for 
new School buildings and facilities 

3.63 1.41 3.45 1.30 

C5.2 A safety checklist is regularly completed for School buildings/facilities 
to ensure that they are safe to use 

3.82 1.32 3.37 1.32 

C5.3 Maintenance issues that are viewed as high safety risks are given high 
priority and addressed quickly 

3.81 1.32 3.76 1.17 

Overall mean 3.50 0.84 3.38 0.75 

 

Table 6-19: Workforce safety culture descriptive statistics (Column A & B) 

Items 
Column A Column B 

Mean SD Mean SD 
D1.1 Employees perceive that the incident/accident reporting system is 

effective 
3.70 1.15 3.47 1.23 

D1.2 Employees are willing to account for a co-worker’s ongoing failure to 
report incidents/accidents 

3.65 1.16 3.37 1.18 

D1.3 Employees have confidence in the ability of executives to correct safety 
issues and concerns 

3.47 1.12 3.39 1.08 

D1.4 Students are actively encouraged to report safety issues, incidents and 
accidents 

3.47 1.28 3.65 1.16 

D2.1 Employees at all levels generally have a personality that is conducive to 
good safety practices 

3.53 1.28 3.32 1.16 

D2.2 Value is placed on strong personal safety responsibility 3.36 1.19 3.26 1.22 
D2.3 The high-quality work environment lead to better personal safety 

responsibility 
3.67 1.25 3.42 1.24 

D2.4 Employees have a strong involvement in informing management of 
safety issues 

3.56 1.19 3.45 1.15 

D2.5 Employees place a high priority on safety 3.54 1.19 3.60 1.23 
D3.1 There are enough employees  to carry out required work in a safe 

manner 
3.57 1.30 3.56 1.11 

D3.2 Employees have enough time to carry out their tasks in a safe manner 3.65 1.27 3.45 1.25
D3.3 A realistic amount of time is generally scheduled for completing 

assigned tasks in a safe manner 
3.63 1.28 3.19 1.31 

D3.4 Work procedures are presented clearly and logically 3.50 1.29 3.20 1.36 
D4.1 Incidents and accidents are unavoidable 3.31 1.31 3.39 1.28 
D4.2 The widespread use of machines and technical equipment make 

accidents unavoidable 
3.07 1.40 3.26 1.25 

D4.3 Accidents seem inevitable despite best efforts by all to avoid them 3.22 1.24 3.15 1.30 
Overall mean 3.49 0.78 3.38 0.7 
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Table 6-20: Safety performance descriptive statistics (Column A & B) 

Items 
Column A Column B 

Mean SD Mean SD 
E1.1 There are good safety attitudes and behaviours in the school environment 3.23 1.31 3.34 1.07 
E1.2 There is strong willingness to comply with safety policy, procedures and 

practices 
3.32 1.31 3.24 1.20 

E1.3 There is  appropriate usage of personal protection equipment in our school 3.42 1.22 3.26 1.24 
E2.1 There is a low frequency of incidents in our school 3.23 1.25 3.29 1.06 
E2.2 There is a low frequency of accidents in our school 3.27 1.24 3.28 1.13 
E2.3 There are very few severe injuries in our school 3.12 1.24 3.31 1.29 
E3.1 There is a quick emergency response to accidents  3.31 1.40 3.27 1.22 
E3.2 Emergency planning and response is effective 3.23 1.18 3.09 1.23 
E3.3 Most employees can appropriately assess the nature of injuries and the 

degree of emergency care required 
3.05 1.35 2.79 1.11 

E4.1 There are clear and well-documented procedures for developing remedial 
actions based on the identified causes of incidents 

2.84 1.27 3.13 1.32 

E4.2 Auditors’ reports always result in a range of appropriate corrective and 
preventive actions 

3.16 1.37 3.11 1.18 

Overall mean 3.20 0.9 3.19 0.73 

 

6.5 ANOVA Test of Single Sample 

This study involved a wide range of participants, in terms of their occupations (teachers, school 

executives, and Ministry of Education officers), gender (male or female), and their region of 

residence (central, northern, southern, eastern, and western). Each participant had a different 

point of view. This diversity was expected to present different answers in the rating of the 

variables (items). In turn, this was expected to lead the researcher to test the differences between 

the means by using a one-way Analysis of Variance (ANOVA) (Quirk, 2012). This technique 

was performed to determine whether the differences in the opinions of the respondents were 

statistically significant and meaningful. 

By convention, if ANOVA’s F statistic is significant, it will lead to a significant difference in 

means among contributors who are being compared. However, Pallant (2010) suggested that the 

effect size of the difference (η²) should also be considered. Thus, dividing the sum of squares 

between groups by the total sum of squares calculated the effect size. Furthermore, Pallant, 

(2010) stated that if the effect size is not large (i.e., greater than 0.14 as suggested by (Cohen, 

1988), then the significant difference between the means, as indicated by the F statistic, may be 

of little practical importance. However, the value of the mean difference needs to be taken into 

account, due to the organisational behavioural scientific context of the data. According to Chen 

(2007), the difference should be considered significant, if the value of the mean difference is 

greater than one response category in the five-point Likert scale used this study. In the current 

the mean difference is 1.00.  

Appendix F (Tables F-1 to F-6) present the results of ANOVA were based on the perceptions of 

the respondents in each column. The tables show that none of these variables (items) were 

removed from the data file, as the data distribution of these variables (items) was not distorted 
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significantly by the different opinions of the specific groups. To conclude, all the variables 

(items) were retained in the data file for further analysis. 

6.6 Chapter Summary 

The main purpose of this chapter was a presentation of the descriptive data analysis. The 

analysis was used to provide an understanding of the characteristics of the data collected from 

the questionnaire survey of people who work in Saudi Arabia’s educational environment. Two 

hundred cases were retained in the data set without any missing values. Further, the data were 

free from extreme outliers and upheld the assumptions of normality and linearity. Additionally, 

the assessment of the standard deviation and standard error of the mean value indicated that a 

mean value could be used as a representative score for each variable (item), and so the sample 

used in this study sufficiently represented the contributors. The descriptive statistics also 

provided preliminary findings that evaluated and interpreted the means values of all 79 variables 

(items) in each column. Thus, the ANOVA results confirmed that the data set could be treated 

as a single sample. Therefore, the data set in this study satisfied the conditions required for 

further multivariate analyses (i.e. EFA, PLS, and SEM), as presented in the following chapter. 
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7 Chapter  

Framework Development 
 

7.1 Objective and structure of the chapter 

This chapter presents both the details and results of the analysis of the measurement scales used 

in the questionnaire. Each of the measurement scales, representing one perspective, was 

examined to determine its overall reliability. Then factor analyses were conducted on each scale 

in order to explore and confirm the structure of the factors for each individual perspective. 

Exploratory Factor Analysis (EFA), Partial Least Squares (PLS) analyses, and Structural 

Equation Modelling (SEM) were essential steps that were taken prior to the full assessment of 

the conceptual framework. The assessments of these techniques were details in Table 4-1. 

Following Section 7.1, Section 7.2 presents the results of the scale reliability analysis through 

an examination of the internal consistency and the inter-item correlations. Section 7.3 discusses 

the procedures used to perform the EFA and presents the results regarding the factor structure of 

each perspective. Section 7.4 presents the framework confirmation results by using the PLS, to 

confirm the identified structure of each perspective with regard to its reliability, validity, and 

unidimensionality. Section 7.5 then presented the results of the hypotheses obtained through 

SEM. Finally, Section 7.6 summarises the chapter. 

7.2 Scale Reliability  

Five independent scales were used in the survey questionnaire to measure the perspectives 

proposed in the conceptual framework, namely: Safety Management and Leadership (SML), 

Safety Learning and Training (SLT), Safety Policy, Procedures, and Processes (SPPP), 

Workforce Safety Culture (WSC), and Safety Performance (SP). Those scales consistently and 

accurately captured the meaning of the framework perspectives; the scale reliability analysis 

was performed to assess the internal consistency and item-total correlations. The assessment 

procedures for scale reliability, with the associated results, are presented in the following 

sections. 

7.2.1 Internal Consistency  

Internal consistency reliability refers to the degree of homogeneity of the items comprising a 

scale (Devellis, 1991). A scale will have internal consistency if the responses in the 

questionnaire are consistent across the items within the scale (Black, 1999). Internal consistency 

is usually measured by Cronbach’s (1951) coefficient alpha, α, which is, among a set of scale 
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items, the calculated correlation (Churchill, 1979). A low Cronbach alpha coefficient indicates 

that the items do not represent, or poorly represent, the measure or perspective (Black, 1999). 

To assess the quality of the measurement scale, Cronbach’s alpha was the first evaluation 

measure used (Churchill, 1979). A Cronbach’s alpha value of around 0.9 indicates excellent 

internal consistency, while a value of less than 0.6 indicates poor internal consistency. A value 

of around 0.8 indicates very good internal consistency, and one that is around 0.7 indicates 

adequate internal consistency (Creswell, 2003). However, the minimum acceptable value of 

between 0.6 and 0.7 has been recommended by Hair et al. (2010). 

Table 7-1 presents the Cronbach’s alphas for the measurement scales of the perspectives in 

column A. As previously described in Chapter 4, column A concerns the importance of each 

item according to the experience of participants. The values of the alpha coefficient of the five 

perspectives were from 0.824 to 0.848, which is much higher than the low value limit of 0.7, 

indicates very good consistency of the scales. 

Table 7-1: Cronbach’s alphas for the perspective important measurement scales 

Perspective’s Measurement Scale Number of Items 
Cronbach’s Alpha (α) 

Column A 
Safety Management and Leadership (SML) 17 0.836 
Safety Learning and Training (SLT) 16 0.824 
Safety Policy, Procedures, and Processes (SPPP) 19 0.824 
Workforce Safety Culture (WSC) 16 0.824 
Safety Performance (SP) 11 0.848 
 

7.2.2 Item-total Correlations  

The item-total correlation or corrected item-total correlation (CITC) refers to a correlation of an 

item with the composite score of all items forming the same perspective (Koufteros, 1999). 

These correlations are cited extensively in the literature with reference to developing 

unidimensional scales (Gerbing & Anderson, 1988). A highly correlated score for each item 

means that all items share a common core of the same perspective (Churchill, 1979; Koufteros, 

1999). Churchill (1979) stated that the main objective of the analysis of item-total correlation is 

to purify the measure by eliminating “garbage items” prior to deciding on the factors that 

represent the perspective. 

Inter-total correlation analyses were performed for each perspective. An item-total correlation of 

less than 0.3 indicates that the item is measuring something different from the perspective as a 

whole (Cohen, 1988). Appendix G (Tables G-1 to G-5) presents the results of the item-total 

correlations for column A (importance), which were used in the EFA and PLS analyses. The 

tables show that all the items intended to measure the perspective appears to measure the same 
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concept. The corrected item-total correlations were greater than 0.30. All correlation 

coefficients, except six, were greater than 0.40. 

7.3 Framework Formulation: Exploratory Factor Analysis Method  

After assessing the scale reliability, in order to check whether any items should be removed, and 

to accurately capture the meaning of the framework perspectives, a factor analysis (EFA) was 

utilised (Gerbing & Anderson, 1988; Hair et al., 2010; Koufteros, 1999). Two factor analysis 

methods were used: (1) an R factor analysis, which is used to examine the relationships among 

variables to identify groups of variables that form latent dimensions or factors (Hair et al., 

2010); and (2) a Q factor analysis, which is used to examine the correlation between individuals 

across a sample of items (Brown, 1997). Since the main objective of this stage of the research 

was to group the items into a set of latent dimensions, rather than condensing individual 

respondents into distinct groups (factors), an R factor analysis was employed.  

In reference to the original items, and to extract the main service factors, the EFA was useful in 

detecting the presence of meaningful patterns (Lu, Lai, & Cheng, 2007). While most of the 

measured items in the perspective were derived from a combination of an extensive literature 

review and previous empirical studies, the scales were considered to have “face validity” (Hair 

et al., 2010). However, the EFA was still essential because these variables had not been 

operationalised extensively within the safety of the BSC performance context. The EFA was 

performed separately for each individual perspective because each framework perspective was 

measured by an independent scale. The details of the EFA analysis are discussed in the 

following sections.  

7.3.1 Factorability of Data  

The data were said to be factorable, as it was suitable to be factorised in terms of the 

intercorrelation of the items. According to Tabachnick & Fidell (2007), a correlation matrix that 

is factorable should include several sizable correlations. In addition to there being a number of 

sizable correlation, as well as on the basis of several sophisticated tests, the factorability of the 

data was examined. Furthermore, Hair et al. (2010) and Tabachnick & Fidell (2007) stated that 

Bartlett’s (1954) test of sphericity and the Kaiser-Mayer-Olkin measure of sample adequacy 

(KMO) were used to determine the factorability of the data. In addition, an anti-image 

correlation matrix was used to test the factorability of the data (Tabachnick & Fidell, 2007). 

Additionally, each matrix was inspected for correlations above 0.30 (Tabachnick & Fidell, 

1989). 

Thus, the current data were tested for factorability; the results are displayed in Table 7-2. Each 

perspective had a Kaiser-Meyer-Olkin (KMO) value range from 0.704 to 0.889, making each 
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result well above the minimum acceptable 0.60 (Tabachnick & Fidell, 2007), which indicated 

sampling adequacy. Furthermore, the data consisted of 200 cases exceeding the minimum 

acceptable sample size of 100 for EFA (Tabachnick & Fidell, 2007). This sample was much 

larger than the minimum requirement of five times as many subjects as the items to be analysed 

in the perspective (Hair et al., 2010). The Bartlett’s test of sphericity statistic for each 

perspective was highly significant at p <0.001, which indicated that there were adequate 

relationships between the included items in the analysis (Field, 2009). Last, but not least, all 

anti-image correlation values were greater than 0.500 (Hair et al., 2010; Pallant, 2010). These 

results confirmed the factorability of the EFA being conducted on each perspective (Hair et al., 

2010; Pallant, 2010; Tabachnick & Fidell, 2007). 

Table 7-2: Factorability of the EFA 

Perspectives KMO* 
Bartlett Test of 
Sphericity (Sig.) 

Anti-image 
Correlation 

SML: Safety Management and Leadership 0.736 1601.436 (0.000) 0.597 – 0.810 
SLT: Safety Learning and Training 0.812 1765.998 (0.000) 0.721 – 0.897
SPPP: Safety Policy, Procedures, and Processes 0.870 2705.442 (0.000) 0.741 – 0.922 
WSC: Workforce Safety Culture 0.823 1759.631 (0.000) 0.701 – 0.895 
SP: Safety Performance 0.835 1315.438 (0.000) 0.758 – 0.919
* Kaiser-Meyer-Olkin measure of sampling adequacy  

 

7.3.2 Factor Extraction and Rotation  

Two main steps (factor extraction and rotation) were needed to produce a solution that 

explained the structure in terms of the set of measurement variables for a perspective (Pallant, 

2010). Further, as Field (2009), and Tabachnick & Fidell (2007) stated, the goal of the factor 

extraction was to discover these factors, based on a particular method and criterion, in order to 

decide the adequacy of the number of factors. Additionally, the goal of the factor rotation was to 

improve the interpretation of a given factor solution. 

The current study employed the principle axis factor analysis to perform the factor extraction. 

This widely used extraction method was utilised to determine the factors needed to represent the 

structure of items. Four criteria were used in the factor extraction process, namely: the latent 

root (eigenvalue) criterion, Catell’s scree test, percentage of variance criterion, and an a priori 

criterion. The most commonly used technique is the latent root, or eigenvalue, criterion, in 

which each item contributes a value of 1 to the total eigenvalue. Thus, in the current study, the 

factors which had latent roots or eigenvalues greater than 1 were considered significant, while 

any factors with latent roots of less than 1 were considered non-significant, and were discarded. 

The scree test criterion was used to identify the optimum number of factors that could be 

extracted, as it employs a graphical plot of the latent roots against the number of factors in their 

order of extraction. Then the shape of the resulting curve was used to examine the cut-off points 

(that is, the point at which the curve first begins to straighten out), which was considered an 
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indication of the maximum number of factors to extract. Last, but not least, the percentage of 

the variance criterion was used to ensure the particular significance for the derived factors by 

verifying that they explain at least a specific amount of variance. An a priori criterion, which is 

a simple yet reasonable criterion where the number of factors to be extracted, already known 

before undertaking the factor analysis, was used (Hair et al., 2010). 

Field (2009), Hair et al. (2010), and Tabachnick & Fidell (2007) argued that factor rotation may 

be used to achieve a simpler and theoretically more meaningful factor solution, to consecutively 

interpret the factors that result from the factor extraction process. By reducing some of the 

ambiguities that often accompany the initial unrotated factor solutions, factor rotation improves 

the interpretations of the factors (Hair et al., 2010). Since it is the simplest and most commonly 

used rotation technique, the Varimax orthogonal rotation was used in this research (Tabachnick 

& Fidell, 2007). This solution provided a very clear separation of the factors (Hair et al., 2010). 

Additionally, the cut-off factor loading of 0.50 was used to ensure that the items in each factor 

had practical significance (Hair et al., 2010). The following sections present the results of the 

EFA. 

7.3.3 EFA Results  

Based on the above procedures and criteria, the exploratory factor analysis (EFA) was 

performed separately for each of the five perspectives by using the SPSS program. With a 

Varimax rotation, the EFA, using a principle axis extraction method, was performed on items 

measuring the five theoretical perspectives: 17 items measured Safety Management and 

Leadership; 16 items measured Safety Learning and Training; 19 items measured Safety Policy, 

Procedures, and Processes; 16 items measured Workforce Safety Culture; and 11 items 

measured Safety Performance. To meet the requirement of an acceptable sample size of 100 for 

the EFA, the data consisted of 200 cases, which is acceptable (Tabachnick & Fidell, 2007). 

Through the SPSS program, five factor analysis scenarios were developed, based on the selected 

measurement items for each perspective of the proposed framework. 

Two conflicting requirements were used to balance the number of factors and to best explain the 

underlying relationships among the items: the need to (1) find a simple solution with as few 

factors as possible; and (2) explain as much of the variance in the original data set as possible 

(Pallant, 2010). To determine the number of factors to be retained, both Kaiser’s criterion and 

Catell’s scree test were used (Pallant, 2010). Based on Kaiser’s criterion, or the eigenvalue rule, 

only factors with an eigenvalue of 1.0 were retained for further investigation. However, using 

Kaiser’s criterion resulted in too many factors (components) being extracted. As a result, the 

point at which the shape of the curve changed direction and became horizontal, the Catell's 

scree was used to retain the factors above the elbow. This test involved plotting each of the 

eigenvalues of the factor (Pallant, 2010). 
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In social science research, it is quite common to consider a solution that accounts for 60 percent 

(or less) of the total variance since the information in the area is often less precise than other 

solutions (Hair et al., 2010). As described in Table 7-3, the cumulative percentages of the total 

variance extracted by successive factors of the five perspective analyses ranged from 64.995% 

to 78.906%; values more than 60% were considered satisfactory solutions (Hair et al., 2010). 

Table 7-3: Total variance and reliability of the scales (produced by the EFA) 

Perspectives and Factors 
Total variance 
explained (%) 

Cronbach’s 
Alpha (α) 

SML: Safety Management and Leadership (with 5 factors) 70.889 0.854 
SLT: Safety Learning and Training (with 3 factors) 64.995 0.872 
SPPP: Safety Policy, Procedures, and Processes (with 3 factors) 69.416 0.917 
WSC: Workforce Safety Culture (with 3 factors) 66.037 0.886 
SP: Safety Performance (with 3 factors) 78.906 0.854 
 

Additionally, the measures for the perspectives were supported by the EFA, especially in the 

sense that various items operated consistently. Further, Pallant (2010) posited that the 

consistency of the scales for the reliability coefficients should be more than the limit of 0.70. 

The current results show that the reliability coefficients of the five scales were more than 0.80, 

indicating very good consistency of the scales for the perspectives and their factors. 

Finally, in view of the previous finding, the conceptual definition, dimensionality, reliability, 

and face validity were confirmed for these scales. The following sections (7.3.3.1 – 7.3.3.5) 

detail the process of the EFA for each individual perspective. 

7.3.3.1 Safety Management and Leadership (SML) 

Throughout the operationalisation, the structure of the data for the SML perspective was 

perceived to have five dimensions. Each dimension was expected to be represented by several 

items derived from prior empirical studies. Importantly, the EFA was undertaken to empirically 

assess whether the SML items could be represented by these five factors. The results of the EFA 

analysis for the SML perspective (presented in Table 7-4) identified five factors after the EFA 

for the SML perspective. The five factors explained 70.889% of the total variance for the SML 

perspective. Item A3.1 was removed because its factor loading was < 0.50. While the other 

items were significant, their factor loadings were between 0.560 and 0.900 (greater than 0.50), 

without being loaded equally high on more than one factor (i.e. cross loading). The Cronbach’s 

alpha of 0.854 indicated a good reliability of scale. Last, but not least, to confirm the 

significance of the factor loading, an evaluation of the correlation matrix through the KMO and 

Bartlett’s Test were conducted. The results show that the KMO was 0.736, which is acceptable, 

and the Bartlett’s Test was p<0.001, which is at a significant probability level. All the remaining 

items fell within the acceptable range for the factor analysis of 0.319 to 0.686 (> 0.3), as shown 
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in Table 7-5. Although there were high correlations between the items to other factors, they still 

needed to reach more than 0.50. Five factors were derived from the 16 items: 

 SML1: Management Commitment to Safety (5 items, component); 

 SML2: Management’s Active Participation in Safety (3 items, component); 

 SML3: Safety Communication and Relations (4 items, component); 

 SML4: Safety Practice Incentives (2 items, component); and 

 SML5: Perceived Supervisor Competence (2 items, component). 
 

Table 7-4: EFA for the SML perspective 

Items 
Rotated Component Matrix* 

1-SML1 ** 2-SML2 ** 3-SML3 ** 4-SML4 ** 5-SML5 **

A1.1 0.811 0.009 -0.234 0.026 0.254 

A1.3 0.764 0.293 0.064 0.104 0.159 

A1.5 0.632 0.496 0.068 -0.060 -0.111 

A2.3 0.700 0.104 0.416 0.194 0.145 

A3.2 0.659 -0.079 0.303 0.123 -0.208 

A1.2 0.324 0.616 -0.139 -0.021 0.219 

A1.4 0.170 0.842 0.203 0.121 -0.103 

A2.4 -0.077 0.772 0.147 0.186 0.144 

A2.1 0.507 -0.008 0.585 0.118 0.166 

A2.2 0.049 0.457 0.560 0.107 0.275 

A4.1 0.143 0.023 0.836 0.090 -0.026 

A4.2 -0.092 0.223 0.670 0.328 0.197 

A5.1 0.124 0.104 0.257 0.838 0.125 

A5.2 0.120 0.122 0.098 0.900 0.066 

A4.3 0.263 -0.160 0.318 0.152 0.750 

A4.4 0.004 0.343 0.041 0.092 0.790 

(A3.1) Deleted 
Notes: * Extraction methods: Principal axis analysis; Rotation methods: Varimax; ** Component number – factor: 
Number 1-5: component 1-5; Cumulative variance explained = 70.889%; Cronbach's Alpha - 0.854; KMO - 0.736; 
Bartlett’s Test (p<0.001); Total correlations of SML between 0.319 to 0.686; number of items: 16 



Chapter 7: Framework Development  

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                                                                                                                                                          144 

Table 7-5: Total correlation for the SML perspective 

A1.1 A1.3 A1.5 A2.3 A3.2 A1.2 A1.4 A2.4 A2.1 A2.2 A4.1 A4.2 A5.1 A5.2 A4.3 A4.4 

A1.1 1 

A1.3 0.571** 1 
 

A1.5 0.406** 0.545** 1 

A2.3 0.463** 0.686** 0.422** 1 

A3.2 0.376** 0.319** 0.356** 0.483** 1 

A1.2 0.368** 0.391** 0.316** 0.240** 0.13 1 
 

A1.4 0.049 0.381** 0.574** 0.266** 0.131 0.397** 1 

A2.4 0.003 0.185** 0.274** 0.188** 0.042 0.361** 0.609** 1 

A2.1 .337** 0.443** 0.336** 0.529** 0.418** 0.036 0.234** 0.099 1 

A2.2 0.011 0.235** 0.153* 0.398** 0.089 0.480** 0.390** 0.360** 0.401** 1 

A4.1 -0.035 0.185** 0.117 0.458** 0.357** -0.004 .214** 0.137 0.423** 0.429** 1 

A4.2 -0.09 0.152* 0.105 .295** 0.068 0.06 0.300** 0.353** 0.399** 0.450** 0.470** 1 

A5.1 0.101 0.212** 0.12 .380** 0.201** 0.108 .239** 0.237** 0.347** 0.378** 0.281** 0.450** 1 

A5.2 0.095 0.250** 0.079 .302** .193** 0.118 .252** 0.247** 0.232** 0.244** 0.242** 0.347** 0.672** 1 

A4.3 0.251** 0.265** 0.13 .414** 0.196** 0.08 -0.005 0.04 0.380** 0.289** 0.255** 0.348** 0.301** 0.241** 1 

A4.4 0.165* 0.219** 0.127 .155* -0.046 0.231** 0.275** .440** 0.191** 0.261** 0.112 0.213** 0.210** 0.195** 0.480** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

 

 

 

The correlations between these items and 
others were > 0.3, however the cross 
loading were < 0.5 
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7.3.3.2 Safety Learning and Training (SLT)  

A total of 14 items were selected to operationally define the SLT perspective. The results 

revealed three factors for the SLT perspective. These factors explained 64.995% of the variance. 

After the third component was selected, an inspection of the scree plot revealed a very clear 

break. Items B2.3 and B4.1 were removed because their factor loading was <0.50. While the 

other 14 items were significant, their factor loadings were between 0.560 and 0.900 (greater 

than 0.50), without being loaded equally high on more than one factor (i.e. cross loading). The 

Cronbach’s alpha was 0.872, which indicated a good reliability of scale (Table 7-6). Last, but 

not least, to confirm the significance of the factor loading, an evaluation of the correlation 

matrix through the KMO and Bartlett’s Test was conducted. The results showed that KMO was 

0.812, which is acceptable; the Bartlett’s Test was p<0.001, which is at a significant probability 

level. The factorability of the data for all the remaining items fell within the acceptable range 

for a factor analysis of 0.301 to 0.785 (>0.3) (Table 7-7). Although there were high correlations 

between the items in one factor to other items in another factor, it still needs to reach more than 

0.50 factor loading. Finally, three factors were derived from the 14 items: 

 SLT1: Safety Training, Seminar, and Promotional Strategies (6 items, component); 

 SLT2: Safety Learning Openness (4 items, component); and 

 SLT3: Safety Knowledge and Competence (4 items, component). 

Table 7-6: EFA for the SLT perspective 

Items 
Rotated Component Matrix*

1-SLT1 ** 2-SLT2 ** 3-SLT3 ** 

B1.1 0.777 0.200 0.192 

B1.2 0.891 0.118 0.140 

B1.3 0.871 0.135 0.157 

B1.4 0.582 0.498 0.195 

B2.1 0.690 0.137 0.097 

B2.2 0.595 0.320 0.056 

B3.1 0.198 0.704 0.028 

B3.2 0.491 0.649 0.140 

B3.3 0.228 0.788 0.173 

B3.4 0.075 0.891 -0.028 

B4.3 0.150 -0.070 0.851 

B4.4 -0.059 0.356 0.770 

B4.5 0.156 0.057 0.766 

B4.2 0.308 0.023 0.542 

(B2.3 and B4.1) Deleted 
Notes: * Extraction methods: Principal axis analysis; Rotation methods: Varimax; ** Component number – factor: 
Number 1-3: component 1-3; Cumulative variance explained = 64.995%; Cronbach's Alpha - 0.872; KMO – 0.812; 
Bartlett’s Test (p<0.001); Total correlations of SLT between 0.301 to 0.785; number of items: 14 
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Table 7-7: Total correlation for the SLT perspective 

 

 

B1.1 B1.2 B1.3 B1.4 B2.1 B2.2 B3.1 B3.2 B3.3 B3.4 B4.2 B4.3 B4.4 B4.5 

B1.1 1 

B1.2 0.721** 1 

B1.3 0.681** 0.785** 1 

B1.4 0.545** 0.549** 0.718** 1 

B2.1 0.464** 0.554** 0.531** 0.403** 1 

B2.2 0.502** 0.533** 0.469** 0.410** 0.383** 1 

B3.1 0.317** 0.318** 0.219** 0.344** 0.187** 0.414** 1 

B3.2 0.486** 0.566** 0.473** 0.526** 0.465** 0.463** 0.513** 1 

B3.3 0.378** 0.261** 0.371** 0.579** 0.309** 0.343** 0.359** 0.641** 1 

B3.4 0.224** 0.173* 0.210** 0.472** 0.248** 0.242** 0.587** 0.511** 0.684** 1 

B4.2 0.254** 0.370** 0.357** 0.226** 0.217** 0.109 0.183** 0.282** 0.187** 0.081 1 

B4.3 0.228** 0.179* 0.264** 0.222** 0.227** 0.154* -0.018 0.134 0.190** -0.035 0.471** 1 

B4.4 0.216** 0.148* 0.133 0.346** 0.026 0.178* 0.206** 0.314** 0.351** 0.204** 0.326** 0.501** 1 

B4.5 0.317** 0.279** 0.215** 0.203** 0.255** 0.181* 0.184** 0.194** 0.126 0.075 0.301** 0.543** 0.533** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

The correlations between these items and 
others were > 0.3, however the cross 
loading were < 0.5 
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7.3.3.3 Safety Policy, Procedures, and Process (SPPP)  

A total of 15 items were selected to operationally define the SPPP perspective. The results 

revealed three factors, which explained 69.416% of the variance. After the third component was 

selected, an inspection of the scree plot revealed a very clear break. Items C1.4, C2.1, C3.3, and 

C3.4 were removed because their factor loading was <0.50. While the other 15 items were 

significant, their factor loadings were between 0.675 and 0.866 (greater than 0.50), without 

being loading equally high on more than one factor (i.e. cross loading). The Cronbach’s alpha of 

0.917 indicated a good reliability for the scale (Table 7-8). Last, but not least, to confirm the 

significance of the factor loading, an evaluation of the correlation matrix through the KMO and 

Bartlett’s Test was conducted. The results show that the KMO was 0.870, which is acceptable; 

the Bartlett’s Test was p<0.001, which is a significant probability level. To test the factorability 

of the data, all the remaining items fell within the acceptable range for the factor analysis of 

0.384 to 0.804 (> 0.3) (Table 7-9). Although there were high correlations between the items of 

one factor to the other items in another factor, there still must be more than a 0.50 factor loading. 

Finally, three factors were derived from the 15 items: 

 SPPP1: Safety Procedures, Audits, and Reviews (8 items, component); 

 SPPP2: Safety Accountability and Feedback (5 items, component); and 

 SPPP3: Built Environment Safety (2 items, component). 
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Table 7-8: EFA for the SPPP perspective 

Items 
Rotated Component Matrix* 

1-SPPP1 ** 2-SPPP2 ** 3-SPPP3 ** 

C1.1 0.691 0.290 0.027 

C1.2 0.686 0.335 -0.217 

C2.2 0.682 0.191 0.228 

C3.1 0.866 0.162 0.140 

C3.2 0.808 0.249 0.090 

C4.1 0.714 0.029 0.427 

C4.2 0.818 0.235 0.170 

C5.1 0.675 0.127 0.362 

C1.3 0.377 0.765 -0.018 

C2.3 0.074 0.751 0.042 

C2.4 0.123 0.804 0.143 

C2.5 0.236 0.833 0.150 

C4.3 0.273 0.728 0.163 

C5.2 0.579 0.010 0.707 

C5.3 0.094 0.486 0.793 

(C1.4, C2.1, C3.3, and C3.4) Deleted 
Notes: * Extraction methods: Principal axis analysis; Rotation methods: Varimax; ** Component number – factor: 
Number 1-3: component 1-3; Cumulative variance explained = 69.416%; Cronbach's Alpha - 0.917; KMO - 0.870; 
Bartlett’s Test (p<0.001); Total correlations of SPPP between 0.384 to 0.804; number of items: 15 
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Table 7-9: Total correlation for the SPPP perspective 

C1.1 C1.2 C2.2 C3.1 C3.2 C4.1 C4.2 C5.1 C1.3 C2.3 C2.4 C2.5 C4.3 C5.2 C5.3 

C1.1 1 

C1.2 0.594** 1 

C2.2 0.572** 0.384** 1 

C3.1 0.525** 0.503** 0.608** 1 

C3.2 0.560** 0.528** 0.547** 0.804** 1 

C4.1 0.408** 0.399** 0.521** 0.704** 0.563** 1 

C4.2 0.548** 0.529** 0.617** 0.782** 0.680** 0.698** 1 
 

C5.1 0.472** 0.405** 0.500** 0.623** 0.608** 0.559** 0.563** 1 

C1.3 0.426** 0.515** 0.349** 0.447** 0.476** 0.270** 0.471** 0.370** 1 

C2.3 0.248** 0.272** 0.195** 0.257** 0.246** 0.190** 0.221** 0.145* 0.527** 1 

C2.4 0.374** 0.291** 0.388** 0.207** 0.285** 0.135 0.333** 0.273** 0.550** 0.475** 1 

C2.5 0.415** 0.400** 0.345** 0.339** 0.402** 0.264** 0.433** 0.340** 0.665** 0.565** 0.749** 1 

C4.3 0.277** 0.325** 0.302** 0.452** 0.468** 0.343** 0.468** 0.314** 0.669** 0.496** 0.539** 0.583** 1 

C5.2 0.489** 0.366** 0.516** 0.543** 0.498** 0.639** 0.571** 0.596** 0.253** 0.084 0.179* 0.264** 0.197** 1 

C5.3 0.290** 0.163* 0.300** 0.265** 0.300** 0.366** 0.293** 0.355** 0.413** 0.382** 0.449** 0.500** 0.506** 0.616** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

  

 

 

The correlations between these items an 
others were > 0.3, however the cross 
loading were < 0.5 
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7.3.3.4 Workforce Safety Culture (WSC)  

A total of 13 items were selected to operationally define the WSC perspective. The results 

revealed three factors, which explained 66.037% of the variance. After the third component was 

selected, an inspection of the scree plot revealed a very clear break. Items D1.4, D2.3, and D4.3 

were removed because their factor loading was <0.50. While the other 13 items were significant, 

their factor loading was between 0.572 and 0.848 (greater than 0.50), without being loaded 

equally high on more than one factor (i.e. cross loading). The Cronbach’s alpha of 0.886 

indicated good reliability of the scale (Table 7-10). Last, but not least, to confirm the 

significance of the factor loading, an evaluation of the correlation matrix through the KMO and 

Bartlett’s Test was conducted. The results show that the KMO was 0.823, which is acceptable; 

the Bartlett’s Test was p<0.001, which is a significant probability level. To test the factorability 

of the data, and as shown in Table 7-11, all the remaining items fell within the acceptable range 

for a factor analysis of 0.324 to 0.706 (>0.3). Although there were high correlations between the 

items from one factor to items in another factor, they still needed to achieve more than 0.50 

factor loading. Finally, three factors were derived from the 13 items: 

 WSC1: Individual Responsibility to Safety (5 items, component); 

 WSC2: Perceptions of Work Situation and Pressure (5 items, component); and 

 WSC3: Propensity to Report Incidents and Accidents (3 items, component). 

Table 7-10: EFA for the WSC perspective 

Items 
Rotated Component Matrix*

1-WSC1 ** 2-WSC2 ** 3-WSC3 ** 

D2.1 0.623 0.349 0.427 

D2.2 0.769 0.226 0.216 

D2.5 0.572 0.409 0.181 

D4.1 0.753 0.175 0.272 

D4.2 0.829 -0.142 0.015 

D2.4 0.059 0.750 0.217 

D3.1 0.499 0.639 0.181 

D3.2 0.447 0.650 0.270 

D3.3 -0.106 0.810 0.152 

D3.4 0.300 0.634 0.101 

D1.1 0.203 0.063 0.861 

D1.2 0.262 0.122 0.848 

D1.3 0.078 0.374 0.632 

(D1.4, D2.3, and D4.3) Deleted 
Notes: * Extraction methods: Principal axis analysis; Rotation methods: Varimax; ** Component number – factor: 
Number 1-3: component 1-3; Cumulative variance explained = 66.037%; Cronbach's Alpha - 0.886; KMO - 0.823; 
Bartlett’s Test (p<0.001); Total correlations of WSC between 0.324 to 0.706; number of items: 13 
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Table 7-11: Total correlation for the WSC perspective 

D2.1 D2.2 D2.5 D4.1 D4.2 D2.4 D3.1 D3.2 D3.3 D3.4 D1.1 D1.2 D1.3 

D2.1 1 

D2.2 0.678** 1 

D2.5 0.507** 0.520** 1 

D4.1 0.579** 0.565** 0.482** 1 

D4.2 0.410** 0.501** 0.324** 0.558** 1 

D2.4 0.407** 0.219** 0.462** 0.312** 0.002 1 

D3.1 0.695** 0.541** 0.526** 0.578** 0.241** 0.504** 1 

D3.2 0.459** 0.509** 0.493** 0.441** 0.261** 0.403** 0.702** 1 

D3.3 0.295** 0.192** 0.137 0.114 -0.076 0.558** 0.415** 0.437** 1 

D3.4 0.378** 0.346** 0.397** 0.286** 0.204** 0.333** 0.475** 0.505** 0.420** 1 

D1.1 0.556** 0.359** 0.303** 0.341** 0.156* 0.246** 0.375** 0.283** 0.135 0.202** 1 

D1.2 0.473** 0.417** 0.320** 0.461** 0.269** 0.272** 0.383** 0.357** 0.233** 0.251** 0.706** 1 

D1.3 0.357** 0.244** 0.356** 0.305** 0.086 0.350** 0.444** 0.389** 0.241** 0.334** 0.393** 0.528** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

 

 

The correlations between these items an 
others were > 0.3, however the cross 
loading were < 0.5 
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7.3.3.5 Safety Performance (SP)  

A total of eight items were selected to operationally define the SP perspective. The results 

revealed three factors, which explained 78.906% of the variance. After the third component was 

selected, an inspection of the scree plot revealed a very clear break. Items D1.4, E1.3, E2.3, and 

E4.1 were removed because their factor loading was <0.50. While the other eight items were 

significant, their factor loading was between 0.711 and 0.858 (greater than 0.50) without being 

loading equally high on more than one factor (i.e. cros s loading). The Cronbach’s alpha of 

0.854 (Table 7-12) indicated a good reliability of the scale. Last, but not least, to confirm the 

significance of the factor loading, an evaluation of the correlation matrix through the KMO and 

Bartlett’s Test was conducted. The results show that the KMO was 0.835, which it is 

acceptable; the Bartlett’s Test was p<0.001, which is a significant probability level. To test the 

factorability of the data, all the remaining items fell within the acceptable range for a factor 

analysis of 0.445 to 0.817 (>0.3) (Table 7-13). Although there were high correlations between 

items in one factor to other items in another factor, there was still a need to reach more than a 

0.50 factor loading. Finally, three factors were derived from the 13 items: 

 SP1:Safety Accident and Incident Rates and Appropriate Responses (3 items, 
component); 

 SP2: General Safety Behaviours of Staff (3 items, component); and 

 SP3: Emergency Response (2 items, component). 

Table 7-12: EFA for the SP perspective 

Items 
Rotated Component Matrix* 

1-SP1 ** 2-SP2 ** 3-SP3 ** 

E2.1 0.758 0.075 0.447 

E2.2 0.858 0.104 0.329 

E4.2 0.777 0.228 0.244 

E1.1 0.545 0.711 -0.223 

E1.2 0.154 0.846 0.105 

E3.3 -0.014 0.800 0.379 

E3.1 0.295 0.085 0.796 

E3.2 0.415 0.223 0.791 

(E1.3, E2.3, and E4.1) Deleted 
Notes: * Extraction methods: Principal axis analysis; Rotation methods: Varimax; ** Component number – factor: 
Number 1-3: component 1-3; Cumulative variance explained = 78.906%; Cronbach's Alpha - 0.854; KMO - 0.835; 
Bartlett’s Test (p<0.001); Total correlations of SP between 0.445 to 0.817; number of items: 8 
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Table 7-13: Total correlation for the SP perspective 

E2.1 E2.2 E4.2 E1.1 E1.2 E3.3 E3.1 E3.2 

E2.1 1 

E2.2 0.817** 1 

E4.2 0.581** 0.652** 1 

E1.1 0.310** 0.431** 0.488** 1 

E1.2 0.244** 0.269** 0.317** 0.571** 1 

E3.3 0.287** 0.238** 0.267** 0.445** 0.539** 1 

E3.1 0.473** 0.490** 0.461** 0.145* 0.260** 0.224** 1 

E3.2 0.659** 0.612** 0.573** 0.234** 0.291** 0.469** 0.658** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 

7.3.4 Test of Common Method Variance  

To determine the number of factors through Harman’s one factor test, the common method 

variance was assessed. This test involved an EFA of all items to “determine whether the 

majority of the variance can be accounted by one general factor” (Podsakoff, Mackenzie, Lee, 

& Podsakoff, 2003). The EFA was performed on all 66 items, based on criteria similar to the 

previous analysis. Using the principal axis analysis with the Varimax rotation revealed the 

presence of 14 distinct components (factors) with eigenvalues greater than 1.0, rather than a 

single factor (Table 7-14). The 14 factors, together, accounted for 74.544% of the total variance; 

the first (largest) factor did not account for a majority of the variance (28.509%). As a result, a 

general factor was not apparent; this suggested that the common method variance was not a 

concern in the current study. 

Table 7-14: EFA results for common method variance test 

Component 
Initial Eigenvalues 

Total Percentage of Variance Cumulative Percentage 

1 18.816 28.509 28.509 

2 5.376 8.145 36.654 

3 4.671 7.077 43.731 

4 3.348 5.073 48.805 

5 3.206 4.857 53.662 

6 2.551 3.865 57.527 

7 1.913 2.898 60.425 

8 1.777 2.693 63.118 

9 1.552 2.351 65.469 

10 1.381 2.092 67.561 

11 1.305 1.978 69.539 

12 1.129 1.711 71.250 

13 1.114 1.688 72.938 

14 1.060 1.606 74.544 

The correlations between these items 
and others were > 0.3, however the cross 
loading were < 0.5 
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7.3.5 Summary of the EFA Results 

Based on the previous analysis, the evaluation of the data, via factor analysis and reliability 

estimates, indicated that all scale items were appropriate and valid for further statistical analysis. 

As discussed in sections 7.3.3.1 to 7.3.3.5, there were 13 items deleted, namely: (A3.1), (B2.3), 

(B4.1), (C1.4), (C2.1), (C3.3), (C3.4), (D1.4), (D2.3), (D4.3), (E1.3), (E2.3), and finally (E4.1). 

Before doing further analysis, the final safety performance BSC perspectives, factors, and items 

related to the EFA analysis results after deleting the low-loading items, and the cod of each one 

presented in Table 7-15. 

Table 7-15: Final safety performance BSC perspectives, factors, and items after EFA 
Code Description 
SML Safety Management and Leadership 
SML1  Management Commitment to Safety 
SML11   Management actions safety issues
SML12   Management provides adequate resources to safety 
SML13   Management encourages employees to voice concerns and safety improvement proposals 
SML14   Management provides adequate safety information (i.e. media, mission statements, accident 

statistics, etc.) 
SML15   Management involves employees when setting safety objectives, decision making and 

improvement plans 
SML2  Management’s Active Participation in Safety 
SML21   Management promotes a safety culture 
SML22   Management actively participates in risk assessments, consultative committee meetings and 

inspections 
SML23   Management ensures that information (i.e. procedures) is visibly present in the workplace 
SML3  Safety Communication and Relations 
SNL31   Management and supervisors have an open door policy 
SML32   Safety information is regularly brought to my attention by supervisors 
SML33   Supervisors are more attentive to safety issues than the average employee 
SML34   Supervisors are trusted and can relate with employees about safety 
SML4  Safety Practice Incentives 
SML41   Monetary (e.g. bonuses) or recognition (e.g. safe employee of the month) incentives are provided 

for employees for good safety practices 
SML42   There are punitive measures for the continued poor safety practices of employees (e.g. fines, 

demotions, etc.) 
SML5  Perceived Supervisor Competence 
SML51   Supervisors have adequate skills and authority to tackle safety issues 
SML52   Supervisors are committed to, and convinced of, the benefits of safety 
SLT Safety Learning and Training 
SLT1   Safety Training, Seminar, and Promotional Strategies 
SLT11   Regular safety seminars and updates are provided to employees (e.g. short talks, group meetings, 

etc) 
SLT12   Adequate provision of up-to-date safety training to all employees 
SLT13   Adequate resources allocated to safety training 
SLT14   Safety training adequately covers emergency response and provides first-aid competencies 
SLT15   Enhanced safety awareness by clearly visible mission statements in the workplace (i.e. slogans and 

logos) 
SLT16   Readily available published materials on safety in the workplace (i.e. library, statistics, and 

newsletters) 
SLT2  Safety learning openness 
SLT21   Employees give tips to each other on how to work safely 
SLT22   Accident/incident reports are used to improve safety 
SLT23   Employees learn lessons from near misses, incident and accident reports 
SLT24   Feedback is used to improve safety in the workplace 
SLT3  Safety knowledge and competence 
SLT31   Employees understand the purpose of the Safety Management System 
SLT32   Employees know when to report near accidents 
SLT33   Employees are competent in fulfilling their safety obligations
SLT34   School students are instilled with sufficient knowledge on safety management procedures 
SPPP Safety Policy, Procedures, and Processes 
SPPP1  Safety procedures, audits and reviews 
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Code Description 
SPPP11   Safety inspections are regularly conducted 
SPPP12   Employment of a safety officer and safety supervisors 
SPPP13   The results of accident investigations are fed back to the supervisory level 
SPPP14   Adequate emergency planning and procedures 
SPPP15   Safety management systems include strong auditing requirements 
SPPP16   Safety equipment, tools and other accessories are maintained and tested regularly 
SPPP17   Sufficient training on the use of safety equipment is available to employees 
SPPP18   Safety is viewed as an important consideration in the design process for new School buildings and 

facilities 
SPPP2  Safety accountability and feedback 
SPPP21   Safety auditors are sufficiently familiar with the appropriate safety policy and procedures 
SPPP22   Employee/parent satisfaction with the feedback given on accidents/incidents, near loss and injuries 

that occurred 
SPPP23   Employee/parent satisfaction with the follow-up actions taken after incidents and accidents have 

taken place 
SPPP24   Periodic maintenance of safety resources to reflect current best practices
SPPP25   Safety operations are conducted professionally and adequately governed by senior management 
SPPP3  Built environment safety 
SPPP31   A safety checklist is regularly completed for School buildings/facilities to ensure that they are safe 

to use 
SPPP32   Maintenance issues that are viewed as high safety risks are given high priority and addressed 

quickly 
WSC Workforce Safety Culture 
WSC1  Individual responsibility to safety 
WSC11   Employees at all levels generally have a personality that is conducive to good safety practices 
WSC12   Value is placed on strong personal safety responsibility 
WSC13   Employees place a high priority on safety 
WSC14   Employees demonstrate ‘Duty of Care’ towards one another 
WSC15   Employees safely utilise available machines and technical equipment 
WSC2  Perceptions of work situation and pressure 
WSC21   There are enough employees to carry out required work in a safe manner
WSC22   Employees have enough time to carry out their tasks in a safe manner 
WSC23   A realistic amount of time is generally scheduled for completing assigned tasks in a safe manner 
WSC24   Work procedures are presented clearly and logically 
WSC25   Employees feel comfortable to inform management of safety issues 
WSC3  Propensity to report incidents and accidents 
WSC31   Employee perceive that the incident/accident reporting system is effective 
WSC32   Employees are willing to account for a co-worker’s ongoing failure to report incidents/accidents 
WSC33   Employees have confidence in the ability of executives to correct safety issues and concerns 
SP Safety Performance 
SP1  Safety accident and incident rates and appropriate responses 
SP11   There is a low frequency of incidents in our school 
SP12   There is a low frequency of accidents in our school 
SP13   Accident reports always result in a range of appropriate corrective and preventive actions 
SP2  General safety behaviours of staff 
SP21   There are good safety attitudes and behaviours in the school environment 
SP22   There is strong willingness to comply with safety policy, procedures and practices 
SP23   Employees are always willing to assess incidents or accidents that occur and organise appropriate 

emergency care 
SP3  Emergency response 
SP31   There is a quick emergency response to accidents 
SP32   Emergency planning and response is effective 

 

As previously described in chapter 4, column B was concerned with the performance of each 

item, according to the experience of the participants. Moreover, as discussed in section 7.2, the 

Cronbach’s alphas for the measurement scales of the perspectives in column B, after deleting 

previous items, are shown in Table 7-16. The values of the alpha coefficient for all five scales 

ranged from 0.807 to 0.889, and were much higher than the low value limit of 0.7, which 

indicated a very good consistency of the scales. 
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Table 7-16: Cronbach’s alphas for the perspective performance measurement scales 

Perspective’s Measurement Scale Number of Items 
Cronbach’s Alpha (α) 

Column B 
Safety Management and Leadership (SML) 16 0.845 
Safety Learning and Training (SLT) 14 0.854 
Safety Policy, Procedures, and Processes (SPPP) 15 0.889 
Workforce Safety Culture (WSC) 13 0.844 
Safety Performance (SP) 8 0.807 

 

In conclusion, the developed scales comprised reliable and valid items that adequately captured 

the meaning of the framework perspectives and their related factors. These scales were used in 

the further analyses (i.e. PLS and SEM) during the next stage by confirming the finding of the 

framework perspectives, and by identifying the relationships between the framework 

perspectives and the framework validation hypotheses testing. The following sections provide a 

discussion of, and the validation for, the method used for testing the hypotheses. The assessment 

method was the Structural Equation Modelling (SEM), which used the Partial Least Squares 

(PLS). SEM, in general, and PLS, in particular, are presented in the following section. 

7.4 Framework Confirmation: Partial Least Squares Method 

The statistical technique selected for the treatment of the survey data, and a presentation of the 

results of the statistical analysis, are briefly explained in this section. The section begins with a 

review of the Structural Equation Modelling (SEM), along with a focus on the special form of 

SEM known as Partial Least Squares (PLS). 

7.4.1 Structural Equation Modelling 

A new generation of statistical tools has appeared due to the advances in statistical modelling, 

that is, “a family of related procedures” collectively referred to as SEM (Kline, 2010). 

Essentially, SEM is a comprehensive statistical data analysis approach. It is widely used in 

behavioural sciences (Hox & Bechger, 1998) and psychological research (Maccallum & Austin, 

2000). Additionally, SEM is more powerful than other multivariate techniques that only 

measure single relationships at a time (Hair et al., 1998). Also, SEM is a confirmatory, rather 

than an exploratory, technique, and it is used in the current study to find out if the particular 

framework is valid (Maccallum & Austin, 2000), or for the development of advanced theory 

(Musil, Jones, & Warner, 1998). Further, SEM is considered a second generation data analysis 

technique (Chin, 1998b; Fornell & Larcker, 1987; Gefen et al., 2000) that permits complicated 

variable (item) relationships and gives a more complete picture of the entire framework 

(Bullock, Harlow, & Mulaik, 1994; Gefen et al., 2000; Hanushek & Jackson, 1977). For 

instance, SEM enables the researcher “to answer a set of interrelated research question in a 

single, systematic, and comprehensive analysis” (Gefen et al., 2000). 
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Two prevalent techniques commonly identified in SEM are: the Maximum Likelihood (ML) 

covariance analysis (via LISERL software), and the component variance analysis technique, 

referred to as Partial Least Squares (PLS). Selecting the appropriate SEM technique depends 

upon several considerations, such as: the theoretical foundation, the robustness of the measures, 

and the sample size requirements (Gefen et al., 2000). Although ML is considered to be theory 

oriented and more useful for confirmatory analysis, PLS is the ideal approach for causal-

predictive analysis, particularly in situations of limited theoretical information. Fornell & 

Bookstein (1982) argued that, in contrast to the ML technique, PLS avoids the problems of 

improper solutions and factor indeterminacy. In addition, instead of using the framework for 

explaining the co-variation of all the items, the PLS has an advantage over other ML approaches, 

because it minimises the variance of all dependent variables (Chin, 1998b). Further, to ensure 

accurate results, the ML technique requires large samples, whilst the PLS is suitable when small 

samples are employed for estimation and testing (Chin, 1998b). Therefore, as with this current 

study, a sample size of 200 participants was not a barrier and, as such, supports the use of the 

PLS in the current research. Hence, the PLS technique was used to test the overall structure of 

the framework. The following section details the justification for, and a discussion of, the PLS 

analysis technique.      

7.4.2  Partial Least Squares 

According to (Barclay et al., 1995), PLS is a second generation multivariate analysis technique. 

It was developed by Wold (1980) to extend the theory of the fixed point estimation with 

unobservable variables, and to find a substitute for other restrictive multivariate linear 

regression models (Fornell & Bookstein, 1982). Additionally, PLS is a common methodological 

approach that was used to analyse the statistical models that involve a set of perspectives and 

multiple factors (Chin, 1998b; Fornell & Bookstein, 1982). Further, Fornell & Cha (1994) 

postulated that PLS is well suited to the prediction of regression frameworks with many 

predictor variables, because it ensures optimal prediction accuracy. The prediction of PLS, in a 

few words, is an iterative process that “provides successive approximations for the estimates, 

subset by subset, of loadings and structural parameters” (Fornell & Bookstein, 1982). 

A popular method for soft modelling was represented by PLS (Chin, 1998b; Westlund, 

Källström, & Parmler, 2008; Wold, 1980), which works well with non-experimental data by 

using general and soft distribution assumptions (Jöreskog, 1970; Westlund et al., 2008; Wold, 

1980). This method, against statistical quality problems, has been proven to be robust; some of 

these problems are data skew, multicollinearity and mis-specified structural frameworks (Cassel, 

Hackl, & Westlund, 1999; Cassel, Hackl, & Westlund, 2000; Malhotra, Hall, Shaw, & 

Oppenheim, 2004). 
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PLS is also a well-substantiated method, which suits complex cause-effect relationship 

frameworks in various disciplines, such as education (Pulos & Rogness, 1995), psychology 

(Miller, Cowan, Cowan, Hetherington, & Clingempeel, 1993), hospitality (Ekinci, Dawes, & 

Massey, 2008; Johnson, Olsen, & Andreassen, 2009), information technology (Chin, 1998b; 

Davis, 1986), and management (Cleary, 2009; Hulland, 1999; Sáenz, Aramburu, & Rivera, 

2009). Additionally, interest in the use of the PLS method has increased recently, particularly 

for its robustness against multicollinearity, because it is not restricted by conventional 

distribution assumptions (Chin & Newstead, 1999; Fornell & Bookstein, 1982), and because of 

its ability to test the framework in its nomological network (Bontis, 1998). Moreover, the 

assessment of the psychometric properties of the measurement instruments allowed the use of 

the PLS (Chin, 1998b; Fornell & Larcker, 1981; Tenenhaus et al., 2005). To conclude, as the 

use of PLS (discussed previously), and the focus of the current research, the PLS was deemed to 

be an appropriate analysis technique for the study. 

The PLS analysis has three main components, namely: manifest variables, latent variables, and 

path relationships. In brief, the manifest variables represented the items of the latent variables 

and were directly observable and measureable (Hair et al., 1998). The latent variables were 

unobservable and assessed indirectly via items or the manifest variables, which reflect the 

underlying perspective (Bannock, Baxter, & Davis, 1998; Jöreskog & Sörbom, 1979; 

Maccallum & Austin, 2000). The PLS’s fundamental principle is that all information between 

the manifest variables blocks is conveyed by the latent variable, which may be exogenous and 

endogenous. 

On the other hand, there are three sets of latent variable path relations that make up the PLS 

model: inner relations, outer relations, and weight relations (Chin & Newstead, 1999; Fornell & 

Cha, 1994; Wold, 1980, 2006). The inner relations (the structural model), as Chin (1998b) 

observes, refer to the theory-based relationships between the latent variables, which, 

consequently, related to the hypotheses developed for the current study. The second set, the 

outer relations (also referred to as the measurement model), depict the relationship between the 

latent perspectives and the associated variables. Finally, the weight relations represent an 

estimation of the case value for the latent perspectives as the linear aggregates of their obvious 

variables (Fornell & Cha, 1994). This ability represents another advantage for the use of PLS, as 

stated by Eskildsen, Kristensen, & Juhl (2004), namely: the ability to estimate case values for 

the latent perspectives cannot be achieved with the factor indeterminacy in other SEM 

techniques. 

An iterative two-step procedure formed the core of the PLS algorithm, which converged to a 

stable set weight estimate. The first step, the outside approximation, referred to the weighted 

aggregate of latent perspective items (Chin & Newstead, 1999). Also, Chin & Newstead (1999) 
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posited that outside approximation, concerned primarily with the estimation of the latent 

variables, summed the items in each block with equal weights. It was obtained from the inner 

model estimates. The second step of the PLS algorithm represented “a weighted aggregate of 

other component scores which are related to the latent variable in the theoretical model” (Chin 

& Newstead, 1999). In fact, this step was performed through estimating the scores of each latent 

variable (Chin & Newstead, 1999). 

Moreover, the use of PLS offered a further advantage, that is, facilitating the modelling of a 

relatively large number of variables, either formatively or reflectively (Lee, 1997; Sosik, Kahai, 

& Piovoso, 2009). The reflective indicators were viewed as the underlying factors, such as 

attitude perspective, that gave rise to something that was observable and measurable (Fornell & 

Bookstein, 1982). The reflective indicators consisted of items in given scales, which were 

similar or highly correlated, and were determined by the latent perspectives (Chin, 1998b; 

Fornell & Bookstein, 1982; Sosik et al., 2009). On the other hand, the formative indicators were 

viewed as causing the latent perspectives (Chin, 1998b; Lee, 1997). The formative indicators 

consisted of items, which are manifestations of the perspective, as they differ from each other 

(Chin, 1998b). The coefficient linking formative indicators and the corresponding latent 

perspectives interpretation were based on regression weights, while the path between the 

reflective indicators and the latent perspectives were interpreted from the factor loadings (Allen 

& Rao, 2000; Sosik et al., 2009). 

According to Formell and Bookstein (1982), both formative and reflective indicators (items) can 

be used in one single model (framework) in which the indicators (items) of the dependent 

perspectives are represented as reflective, while those of the independent perspectives are 

represented as formative. Furthermore, Anderson and Gerbing (1988) observed that the 

distinction between the formative and reflective measures were important because a proper 

specification of a measurement model (framework) is necessary before any meaning can be 

assigned to the relationships implied in the structural model (framework). The choice of the 

modelling perspectives, with either formative or reflective indicators (items), is dependent on 

the research objective, the theory of the latent perspectives, and the empirical conditions (Chin, 

1998b; Fornell & Bookstein, 1982). For example, the choice of the indicator mode was 

determined from the theory behind the model (framework), and the items’ conceptualisation. 

More specially, the latent perspectives were viewed as reflective when the earlier research 

suggested that the indicators (items) were conceptually similar, and that they included 

underlying factors that explored an observed phenomenon (Chin, 1998b; Fornell & Bookstein, 

1982; Sosik et al., 2009). On the other hand, latent perspectives were viewed as being formative, 

while the earlier research suggested that the indicators (items) were conceptually independent 

and were conceived as explanatory combinations of indicators (items) (Chin, 1998b; Fornell & 

Bookstein, 1982; Sosik et al., 2009). 
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By using multiple items, all the perspectives in this study were modelled and measured as 

reflective. More specially, the perspectives (safety management and leadership; safety learning 

and training; safety policy, procedures, and processes; workforce safety culture; and safety 

performance) were viewed as reflective perspectives. The corresponding manifest variables 

(items) were adopted from earlier research within the safety literature. Furthermore, in terms of 

all perspectives within the proposed model, the intentions to check on safety Performance BSC 

were also deemed to be reflective perspectives because the corresponding items reflect the 

meaning of the perspectives. 

To sum up, PLS have some advantages over other SEM techniques; thus, PLS was considered 

to be the most appropriate approach for the current study. Specifically, PLS allows the 

assessment of the psychometric properties of the measures, as well as the exploration of the 

hypothesised relationship among the perspectives (Chin, 1998b; Hulland, 1999). Moreover, as 

Barclay et al. (1995) argued, PLS facilitates simultaneous tests of the measurement models and 

structural models; also Chin (1998b), Gefen et al. (2000), and Barclay et al. (1995) confirmed 

that PLS is compatible with interval-style data and can assess a model (framework) with a 

relatively small sample size. Additionally, when the major concern is the prediction of the 

dependent variables (items), PLS is an appropriate technique (Chin, 1998b; Fornell & Bookstein, 

1982). In consideration of the above points, PLS was the method chosen to confirm and 

evaluate the present research framework and test the hypotheses. 

7.4.3 Overall Framework Results 

As mentioned previously, the theoretical framework, theorised in chapter 3 (an analysis by 

EFA), was tested using the PLS approach, with SmartPLS 2.0 (beta). As Chin (2001) noted, the 

approach refers to the Graphical User Interface (GUI) based software, which allows latent path 

variable modelling. Usually the PLS model is analysed and interpreted in two main stages: stage 

one–assessing the reliability and validity of the measurement model; and stage two–assessing 

the structural model by interpreting the path coefficients and identifying the adequacy of the 

research model (Hulland, 1999). Before attempting to draw conclusions regarding the 

relationships among the perspectives, this sequence ensures that the perspective measures are 

valid and reliable (Barclay et al., 1995; Hulland, 1999). 

The beginning of the analysis (presented in section 7.2) helped to determine the adequacy of the 

items for further analysis; it also provided further evidence of the reliability and validity of the 

perspectives used in this study. Because PLS offers the advantage of assessing the reliability 

and validity of the measures in their nomological network, Hulland (1999) supports its use; 

consequently, the adequacy of the current research framework is confirmed. The assessment 

results of the measurement framework are discussed in the following section. 
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7.4.4  Measurement Framework Assessment 

To validate the measurement framework, the adequacy of the reflective perspectives was 

assessed by examining individual item reliability, perspectives reliability, convergent validity 

and, finally, discriminant validity (Barclay et al., 1995; Chin, 1998b; Diamantopoulos & 

Winklhofer, 2001; Ekinci et al., 2008; Gefen & Straub, 2005; Hulland, 1999; Macmillan, 

Money, Money, & Downing, 2005; Piamphongsant & Mandhachitara, 2008; Sáenz et al., 2009; 

Wang, Lo, Chi, & Yang, 2004). Table 7-17 presents the cross loading for the framework at the 

item level, while Figure 7-1 shows the final framework with the factor loading. Table 7-18 

presents the critical ratio for all items, as well as the AVE and composite reliability for each 

perspective. 
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Table 7-17: Cross loading framework in the item level 
SML1  SML2  SML3  SML4  SML5  SLT1  SLT2  SLT3  SPPP1  SPPP2  SPPP3  WSC1  WSC2  WSC3  SP1  SP2  SP3  

SML11 0.74  0.64  0.20  0.25  0.13  0.54  0.34  0.22  0.07  0.13  -0.03  0.16  0.16  0.09  0.12  0.13  0.30  
SML12 0.79  0.73  0.21  0.20  0.20  0.37  0.12  0.14  0.08  0.16  0.06  0.10  0.11  0.10  0.17  0.07  0.16  
SML13 0.71  0.62  0.19  0.25  0.22  0.41  0.15  0.17  0.00  0.15  0.01  0.11  0.09  0.09  0.12  0.09  0.19  
SML14 0.74  0.53  0.59  0.30  0.31  0.45  0.39  0.25  0.17  0.39  0.06  0.25  0.35  0.30  0.10  0.09  0.01  
SML15 0.49  0.29  0.37  0.37  0.22  0.32  0.39  0.15  0.24  0.36  0.16  0.33  0.42  0.24  0.10  0.21  0.17  

SML21 0.65  0.78  0.14  0.15  0.00  0.48  0.29  0.18  0.20  0.05  -0.04  0.12  0.02  0.13  0.04  0.10  0.22  
SML22 0.59  0.78  0.23  0.11  0.06  0.37  0.25  0.06  -0.01  0.12  -0.11  0.17  0.10  0.00  0.06  0.09  0.19  
SML23 0.64  0.77  0.31  0.19  0.28  0.49  0.25  0.16  0.08  0.15  0.08  0.16  0.13  0.15  0.14  0.21  0.25  

SNL31 0.38  0.28  0.72  0.32  0.19  0.07  0.04  0.03  0.19  0.25  0.01  0.16  0.20  0.27  0.02  0.04  0.01  
SML32 0.51  0.36  0.78  0.35  0.18  0.38  0.28  0.12  0.14  0.12  0.01  0.11  0.20  0.28  0.08  -0.01  -0.05  
SML33 -0.05  -0.06  0.51  0.32  0.33  0.11  0.12  0.10  0.44  0.26  0.27  0.20  0.30  0.32  0.25  0.27  0.09  
SML34 0.23  0.11  0.72  0.37  0.64  0.30  0.25  0.24  0.28  0.40  0.29  0.23  0.41  0.28  0.13  0.16  0.10  

SML41 0.35  0.16  0.39  0.86  0.47  0.41  0.30  0.08  0.21  0.38  0.29  0.19  0.43  0.20  0.13  0.24  0.08  
SML42 0.30  0.17  0.42  0.82  0.29  0.45  0.32  0.22  0.34  0.30  0.21  0.19  0.35  0.26  0.22  0.24  0.17  

SML51 0.11  -0.07  0.42  0.42  0.84  0.27  0.23  0.13  0.21  0.39  0.33  0.05  0.39  0.22  0.16  0.18  0.06  
SML52 0.39  0.29  0.41  0.41  0.93  0.41  0.30  0.13  0.15  0.39  0.20  0.14  0.36  0.23  0.22  0.29  0.20  

SLT11 0.52  0.49  0.34  0.40  0.29  0.85  0.59  0.26  0.29  0.25  0.12  0.32  0.33  0.32  0.16  0.32  0.27  
SLT12 0.56  0.56  0.36  0.44  0.28  0.81  0.53  0.23  0.29  0.20  0.18  0.33  0.29  0.32  0.14  0.33  0.27  
SLT13 0.52  0.51  0.19  0.34  0.30  0.80  0.52  0.21  0.16  0.28  0.18  0.29  0.33  0.18  0.10  0.31  0.26  
SLT14 0.52  0.53  0.17  0.43  0.44  0.80  0.40  0.18  0.11  0.20  0.13  0.25  0.28  0.16  0.07  0.23  0.28  
SLT15 0.34  0.29  0.26  0.40  0.30  0.70  0.55  0.27  0.26  0.32  0.18  0.41  0.50  0.40  0.25  0.36  0.26  
SLT16 0.37  0.33  0.23  0.40  0.29  0.74  0.49  0.16  0.15  0.24  0.14  0.31  0.41  0.22  0.18  0.25  0.33  

SLT21 0.24  0.19  0.20  0.27  0.20  0.52  0.76  0.19  0.14  0.26  0.00  0.30  0.34  0.13  0.22  0.31  0.11  
SLT22 0.20  0.22  0.22  0.22  0.16  0.43  0.64  0.27  0.19  0.31  0.10  0.22  0.27  0.15  0.05  0.18  0.06  
SLT23 0.43  0.39  0.21  0.25  0.28  0.54  0.80  0.25  0.01  0.24  0.02  0.31  0.30  0.18  0.17  0.22  0.17  
SLT24 0.27  0.17  0.12  0.32  0.22  0.37  0.66  0.66  -0.02  0.17  -0.05  0.27  0.31  0.17  0.31  0.21  0.16  

SLT31 0.25  0.18  0.13  0.14  0.17  0.27  0.44  0.97  0.03  0.25  -0.01  0.20  0.30  0.08  0.24  0.17  0.28  
SLT32 0.27  0.16  0.21  0.20  0.11  0.28  0.47  0.97  0.18  0.31  0.02  0.23  0.33  0.15  0.19  0.14  0.15  

SPPP11 0.17  0.12  0.25  0.24  0.12  0.15  0.10  0.14  0.90  0.54  0.50  0.41  0.37  0.55  0.23  0.45  0.16  
SPPP12 0.13  0.08  0.24  0.16  0.00  0.10  0.17  0.20  0.75  0.50  0.43  0.40  0.27  0.52  0.13  0.32  0.01  
SPPP13 0.12  0.10  0.30  0.29  0.13  0.24  0.02  0.06  0.74  0.31  0.40  0.37  0.36  0.55  0.36  0.53  0.37  
SPPP14 0.02  0.01  0.20  0.16  0.09  0.13  -0.01  0.10  0.74  0.33  0.43  0.28  0.19  0.44  0.12  0.26  0.10  
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SML1  SML2  SML3  SML4  SML5  SLT1  SLT2  SLT3  SPPP1  SPPP2  SPPP3  WSC1  WSC2  WSC3  SP1  SP2  SP3  
SPPP15 0.29  0.20  0.40  0.24  0.25  0.27  0.10  0.00  0.54  0.46  0.24  0.26  0.31  0.36  0.08  0.23  0.06  
SPPP16 0.11  0.09  0.23  0.21  0.19  0.25  0.16  -0.02  0.81  0.33  0.43  0.38  0.29  0.52  0.18  0.41  0.19  
SPPP17 0.00  -0.02  0.14  0.35  0.25  0.23  -0.04  -0.05  0.71  0.29  0.47  0.33  0.31  0.45  0.19  0.42  0.23  
SPPP18 0.10  0.09  0.22  0.30  0.15  0.30  0.12  0.20  0.72  0.31  0.50  0.37  0.33  0.40  0.14  0.36  0.19  

SPPP21 0.20  0.10  0.22  0.17  0.26  0.19  0.11  0.03  0.46  0.69  0.30  0.15  0.32  0.29  0.11  0.26  0.02  
SPPP22 0.25  0.10  0.16  0.28  0.33  0.21  0.26  0.22  0.24  0.74  0.26  0.24  0.38  0.18  0.27  0.38  0.21  
SPPP23 0.38  0.18  0.38  0.43  0.42  0.28  0.31  0.32  0.44  0.84  0.33  0.30  0.49  0.31  0.19  0.36  0.12  
SPPP24 0.29  0.13  0.32  0.39  0.38  0.27  0.32  0.32  0.37  0.83  0.45  0.31  0.58  0.27  0.28  0.37  0.18  
SPPP25 0.14  -0.01  0.21  0.22  0.23  0.22  0.27  0.17  0.41  0.64  0.33  0.21  0.36  0.42  0.14  0.25  0.05  

SPPP31 -0.01  -0.03  0.17  0.17  0.12  0.12  0.03  -0.05  0.60  0.33  0.89  0.33  0.28  0.43  0.01  0.25  0.06  
SPPP32 0.18  0.01  0.07  0.35  0.39  0.21  -0.01  0.10  0.19  0.39  0.59  0.20  0.39  0.28  0.19  0.29  0.26  

WSC11 0.23  0.10  0.27  0.25  0.15  0.32  0.25  0.19  0.46  0.31  0.39  0.82  0.59  0.42  0.25  0.52  0.33  
WSC12 0.25  0.20  0.25  0.21  0.15  0.34  0.34  0.16  0.40  0.27  0.30  0.86  0.49  0.41  0.30  0.57  0.37  
WSC13 0.26  0.22  0.19  0.15  0.16  0.42  0.47  0.32  0.17  0.31  0.10  0.54  0.48  0.30  0.05  0.33  0.25  
WSC14 0.06  0.08  -0.05  0.00  -0.13  0.15  0.10  0.01  0.25  0.01  0.19  0.55  0.16  0.26  0.17  0.35  0.37  
WSC15 0.00  0.04  -0.02  0.02  -0.07  0.01  0.05  -0.02  0.25  0.08  0.16  0.54  0.15  0.22  0.37  0.39  0.28  

WSC21 0.19  0.11  0.27  0.36  0.19  0.39  0.39  0.28  0.37  0.26  0.26  0.65  0.67  0.44  0.29  0.52  0.35  
WSC22 0.27  0.02  0.43  0.42  0.37  0.34  0.25  0.30  0.40  0.48  0.36  0.41  0.79  0.41  0.31  0.39  0.39  
WSC23 0.35  0.19  0.21  0.42  0.36  0.40  0.30  0.14  0.21  0.40  0.35  0.54  0.78  0.28  0.33  0.39  0.43  
WSC24 0.15  -0.01  0.24  0.25  0.28  0.24  0.32  0.30  0.25  0.53  0.37  0.25  0.73  0.31  0.21  0.31  0.11  
WSC25 0.24  0.10  0.27  0.28  0.37  0.31  0.34  0.24  0.30  0.52  0.24  0.41  0.80  0.41  0.30  0.47  0.20  

WSC31 0.12  0.11  0.24  0.03  0.08  0.15  0.12  0.01  0.50  0.16  0.29  0.38  0.21  0.75  0.19  0.30  0.16  
WSC32 0.16  0.12  0.30  0.26  0.12  0.28  0.15  -0.01  0.59  0.21  0.31  0.47  0.35  0.80  0.26  0.45  0.33  
WSC33 0.24  0.05  0.33  0.28  0.35  0.30  0.21  0.27  0.32  0.49  0.44  0.23  0.50  0.64  0.19  0.33  0.16  

SP11 0.11  0.01  0.13  0.23  0.22  0.16  0.24  0.24  0.19  0.25  -0.01  0.17  0.34  0.22  0.82  0.48  0.34  
SP12 0.20  0.13  0.19  0.16  0.20  0.17  0.29  0.23  0.21  0.24  0.00  0.27  0.37  0.28  0.79  0.39  0.36  
SP13 0.10  0.11  0.01  0.08  0.09  0.11  0.08  0.05  0.15  0.11  0.23  0.30  0.18  0.16  0.68  0.50  0.56  

SP21 0.28  0.16  0.26  0.41  0.42  0.39  0.32  0.12  0.35  0.44  0.22  0.47  0.60  0.40  0.58  0.79  0.46  
SP22 0.14  0.25  -0.02  0.12  0.06  0.35  0.25  0.07  0.41  0.17  0.24  0.57  0.29  0.37  0.32  0.78  0.57  
SP23 -0.13  -0.07  -0.01  0.03  0.07  0.03  0.09  0.17  0.34  0.31  0.28  0.34  0.28  0.30  0.39  0.58  0.37  

SP31 0.34  0.32  0.10  0.18  0.26  0.47  0.32  0.34  0.12  0.26  0.14  0.36  0.42  0.29  0.37  0.47  0.79  
SP32 0.06  0.17  -0.03  0.07  0.03  0.15  0.00  0.05  0.23  0.02  0.14  0.40  0.26  0.22  0.54  0.60  0.86  
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Figure 7-1: Final framework with the factor loading 
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Table 7-18: Critical ratio for all items 
Components and manifest variables 

Critical 
Ratio 

*AVE 
Composite 
Reliability 

Safety Management and Leadership  0.51 0.84 
Management actions safety issues 5.77   
Management provides adequate resources to safety 4.48   
Management encourages employees to voice concerns and safety improvement proposals 7.21   
Management provides adequate safety information (i.e. media, mission statements, accident statistics, etc.) 6.18   
Management involves employees when setting safety objectives, decision making and improvement plans 5.86   
Management promotes a safety culture 6.87   
Management actively participates in risk assessments, consultative committee meetings and inspections 7.54   
Management ensures that information (i.e. procedures) is visibly present in the workplace 11.46   
Management and supervisors have an open door policy 7.72   
Safety information is regularly brought to my attention by supervisors 4.58   
Supervisors are more attentive to safety issues than the average employee 1.75   
Supervisors are trusted and can relate with employees about safety 4.20   
Monetary (e.g. bonuses) or recognition (e.g. safe employee of the month) incentives are provided for 
employees for good safety practices 

3.60   

There are punitive measures for the continued poor safety practices of employees (e.g. fines, demotions, 
etc.) 

7.30   

Supervisors have adequate skills and authority to tackle safety issues 6.42   
Supervisors are committed to, and convinced of, the benefits of safety 6.41   
    
Safety Learning and Training  0.65 0.84 
Regular safety seminars and updates are provided to employees (e.g. short talks, group meetings, etc.) 20.49   
Adequate provision of up-to-date safety training to all employees 12.92   
Adequate resources allocated to safety training 16.07   
Safety training adequately covers emergency response and provides first-aid competencies 12.00   
Enhanced safety awareness by clearly visible mission statements in the workplace (i.e. slogans and logos) 10.92   
Readily available published materials on safety in the workplace (i.e. library, statistics, and newsletters) 13.26   
Employees give tips to each other on how to work safely 8.61   
Accident/incident reports are used to improve safety 6.10   
Employees learn lessons from near misses, incident and accident reports 9.86   
Feedback is used to improve safety in the workplace 7.62   
Employees are competent in fulfilling their safety obligations 5.36   
School students are instilled with sufficient knowledge on safety management procedures 6.12   
    
Safety Policy, Procedures, and Processes  0.67 0.86 
Safety inspections are regularly conducted 23.78   
Employment of a safety officer and safety supervisors 9.47   
The results of accident investigations are fed back to the supervisory level 8.07   
Adequate emergency planning and procedures 8.33   
Safety management systems include strong auditing requirements 4.02   
Safety equipment, tools and other accessories are maintained and tested regularly 8.44   
Sufficient training on the use of safety equipment is available to employees 8.04   
Safety is viewed as an important consideration in the design process for new School buildings and facilities 12.98   
Safety auditors are sufficiently familiar with the appropriate safety policy and procedures 7.35   
Employee/parent satisfaction with the feedback given on accidents/incidents, near loss and injuries that 
occurred 

9.44   

Employee/parent satisfaction with the follow-up actions taken after incidents and accidents have taken 
place 

9.51   

Periodic maintenance of safety resources to reflect current best practices 7.56   
Safety operations are conducted professionally and adequately governed by senior management 11.21   
A safety checklist is regularly completed for School buildings/facilities to ensure that they are safe to use 8.81   
Maintenance issues that are viewed as high safety risks are given high priority and addressed quickly 3.47   
    
Workforce Safety Culture  0.66 0.85 
Employees at all levels generally have a personality that is conducive to good safety practices 4.17   
Value is placed on strong personal safety responsibility 6.28   
Employees place a high priority on safety 4.97   
Employees demonstrate ‘Duty of Care’ towards one another 13.70   
Employees safely utilise available machines and technical equipment 10.97   
There are enough employees to carry out required work in a safe manner 10.40   
Employees have enough time to carry out their tasks in a safe manner 6.56   
A realistic amount of time is generally scheduled for completing assigned tasks in a safe manner 10.25   
Work procedures are presented clearly and logically 13.13   
Employees feel comfortable to inform management of safety issues 5.69   
Employees perceive that the incident/accident reporting system is effective 11.25   
Employees are willing to account for a co-worker’s ongoing failure to report incidents/accidents 2.84   
Employees have confidence in the ability of executives to correct safety issues and concerns 2.69   
    
Safety Performance  0.73 0.89 
There is a low frequency of incidents in our school 13.86   
There is a low frequency of accidents in our school 9.37   
Accident reports always result in a range of appropriate corrective and preventive actions 10.10   
There are good safety attitudes and behaviours in the school environment 8.20   
There is strong willingness to comply with safety policy, procedures and practices 8.05   
Employees are always willing to assess incidents or accidents that occur and organise appropriate 
emergency care 

14.21   

There is a quick emergency response to accidents 3.69   
Emergency planning and response is effective 7.78   
    
*AVE measures the ratio of amount of variance that a latent variable captures in its items relative to the amount due to measurement error (Chin, 
1998b; Fornell & Larcker, 1981) 
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Individual item reliability was assessed by examining the loadings of the measures with their 

respective perspectives. A rule of thumb is to accept items with loadings of 0.40 or more, which 

implies more shared variance between the perspective and its measures than error variance 

(Hulland, 1999). In the current research, all item loadings were greater than 0.50, except for two 

items (SLT31 and SLT32) whose loadings were 0.27 and 0.41 (which were not acceptable), so 

they were deleted. Additionally, two items (SLT33 and SLT34) were changed to (SLT31 and 

SLT32). 

Composite reliability and Cronbach’s alpha were examined, which then lead to an examination 

of the internal consistency (perspective reliability). When reliability estimates were greater than 

0.70, the internal consistency was achieved (Barclay et al., 1995; Nunnally, 1978). Hence, as the 

composite reliability was higher than 0.84 for all perspectives, internal consistency was 

demonstrated. 

Further, the perspectives had an Average Variance Extracted (AVE) of at least 0.50; thus, the 

convergent validity was adequate (Fornell & Larcker, 1981). Additionally, the AVE was greater 

than 0.50; hence, the variance shared with the perspective and its measures was greater than the 

error. Table 7-18 shows that all the perspectives exceeded the 0.50 threshold, as suggested by 

Fornell & Larcker (1981). Moreover, the convergent validity assessment was based on the 

composite reliability of the perspectives. As mentioned previously, all the perspectives 

exhibited high reliability estimates; thereby, convergent validity was established. 

Finally, as proposed by Chin (1998b) and Hulland (1999), discriminant validity is established 

when the square root of the AVE for each perspective is higher than the correlation between the 

perspective and any other perspective in the framework. The results shown in Table 7-19 

indicate that all perspectives in the research framework achieved this criterion; none of the off-

diagonal elements exceeded the respective diagonal element (Hulland, 1999). As a result, 

discriminant validity was demonstrated. 
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Table 7-19: Correlation among perspective scores (square root of AVE in diagonal) 

SML1 SML2 SML3 SML4 SML5 SLT1 SLT2 SLT3 SPPP1 SPPP2 SPPP3 WSC1 WSC2 WSC3 SP1 SP2 SP3 

SML1 0.70 

SML2 0.81 0.77 

SML3 0.46 0.30 0.69 

SML4 0.39 0.20 0.48 0.84 

SML5 0.31 0.16 0.47 0.46 0.89 

SLT1 0.60 0.58 0.33 0.51 0.40 0.79 

SLT2 0.40 0.34 0.26 0.37 0.30 0.66 0.72 

SLT3 0.27 0.17 0.18 0.18 0.14 0.28 0.47 0.97 

SPPP1 0.16 0.11 0.33 0.32 0.19 0.27 0.11 0.11 0.74 

SPPP2 0.34 0.14 0.35 0.40 0.44 0.32 0.34 0.29 0.52 0.75 

SPPP3 0.07 -0.02 0.17 0.30 0.28 0.20 0.02 0.01 0.58 0.45 0.76 

WSC1 0.27 0.20 0.24 0.23 0.12 0.40 0.39 0.22 0.47 0.33 0.36 0.68 

WSC2 0.32 0.11 0.38 0.46 0.42 0.45 0.43 0.33 0.41 0.58 0.42 0.61 0.75 

WSC3 0.24 0.13 0.40 0.27 0.25 0.34 0.22 0.12 0.64 0.40 0.48 0.49 0.49 0.73 

SP1 0.18 0.11 0.14 0.21 0.22 0.19 0.26 0.22 0.24 0.26 0.10 0.32 0.39 0.29 0.76 

SP2 0.17 0.18 0.12 0.28 0.28 0.38 0.33 0.16 0.50 0.43 0.34 0.64 0.56 0.50 0.61 0.72 

SP3 0.23 0.29 0.04 0.15 0.16 0.35 0.17 0.22 0.22 0.15 0.17 0.46 0.40 0.30 0.55 0.65 0.83 
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In summary, the reliability, convergent validity, and discriminant validity of the measures used 

in this research were supported by the previous measurement framework results. After knowing 

the adequacy of the measurement framework, it was deemed appropriate to proceed with the 

assessment of the quality of the inner (structural) framework. 

7.5 Causal Pathway Hypotheses Testing 

To determine the significance of the paths and the predictive power of the framework, an 

assessment of the structural framework was undertaken. Firstly, as recommended by Chin 

(1998b), to assess the significance of the path coefficients the standard error, t statistics and 

confidence interval need to be examined; consequently, a systematic assessment of the 

structural framework was conducted. Additionally, “a reasonable criterion for evaluating the 

significance of the individual paths is the absolute value of the product of the path coefficient 

and the appropriate correlation coefficient” (Falk & Miller, 1992). Furthermore, Falk & Miller 

(1992) argued that, as paths represent estimates of the standardised regression weights, this 

produces an index of the variance in an endogenous variable that explains the particular path; 

actually, 1.5% (0.015) of the variance is recommended as the cut-off point. 

Next, the predictive power of the framework was assessed using R2 value for the endogenous 

latent variables as a measure of framework fit (Chin, 1998b; Macmillan et al., 2005; Tenenhaus 

et al., 2005; Wixom & Watson, 2001). Additionally, MacMillan et al. (2005) emphasized that 

the amount of the variance was explained by providing an indication of the framework fit; it 

also provides an indication of the predictive ability of the exogenous variables (Chin, 1998b). 

The minimum level for an individual R2 should be greater than a minimum acceptable level of 

0.10 (Falk & Miller, 1992). 

To test the effects and statistical significance of the path coefficients, and as PLS makes no 

distribution assumptions, the bootstrapping re-sampling technique was used (Macmillan et al., 

2005; Ribbink, Van Riel, Liljander, & Streukens, 2004; White, Varadarajan, & Dacin, 2003). In 

addition, two hundred random samples from the original data set had been generated to conduct 

the bootstrapping process (Macmillan et al., 2005; Wixom & Watson, 2001).  

The hypotheses of the study addressed the path coefficient between the exogenous and 

endogenous variables, the average account for R2, and bootstrap critical ratios (Table 7-20). 

According to Chin (1998b), the bootstrap critical p values can determine the stability of the 

estimates; thus, the ranges between -1.96 and +1.96 were acceptable. On the other hand, the 

average variance accounted (AVA) represents the average of R2 of the structural framework and 

indicated the overall predictive power of the framework (Fornell & Bookstein, 1982). In the 

current study, the AVA for the endogenous variables was 0.38, and the R2 values for the 

predicted perspectives were all greater than Falk & Miller's (1992) recommended level of 0.10; 
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so, it was appropriate to examine the significance of the paths associated with these perspectives. 

Further, Falk & Miller (1992) advocated that the recommended level be 0.015, and in this study, 

all of the paths were above the recommended level. Also, all the variables had bootstrap critical 

p values above the acceptable level (greater than 1.96, p < 0.05). 

Table 7-20: PLS results for hypotheses testing 

Dependent 
(predicted) 
Variables 

Independent 
(predictor) 
Variables 

Hypotheses 
Path 

coefficient 
() 

Critical 
p Values 

Sig. 
level 
(p) 

Tails R2 

SLT SML H1 0.618 6.472 **** 2-tail 0.38 

SPPP SML H2 0.443 3.677 **** 2-tail 0.20 

WSC SLT H3 0.319 3.709 **** 2-tail  

 SPPP H4 0.566 7.773 **** 2-tail 0.53 

SP WSC H5 0.636 8.526 **** 2-tail 0.40 

AVA       0.38 
 

Furthermore, as noted by Venaik (1999) the observed critical p values were used for specifying 

the significance level; Table 7-21 contains the extracts from statistical tables. It also contains the 

critical p values for rejecting the unacceptable hypotheses, at different levels of significance, 

and for 1-tail and 2-tail tests. However, Venaik suggests that the observed p values are 

comparable to the critical p values in the table, given that when the sample size is large, the 

observed p values can be approximated as p values (Venaik, 1999). Furthermore, Sørensen et al., 

(2004) suggested used 2-tailed to obtain a clearly directional hypothesis. 

Table 7-21: Critical z-values for 1-tail and 2-tail tests 

 

The PLS results indicated that SML had a significant positive effect on SLT (β = 0.618, critical 

p values = 6.472, p < 0.001), which supports H1 (Table 7-20). As proposed by H2, SML has a 

significant positive effect on SPPP (β = 0.443, critical p values = 3.677, p < 0.001); this finding 

supports H2. Consistent with H3, SLT has a significant positive effect on WSC (β = 0.319, 

critical p values = 3.709, p < 0.001), thereby supporting H3. The result for H4 indicated that 

Sig. level (p) Symbol 
Critical p values 

1-tail test 2-tail test 

0.001 **** 3.090 3.290 

0.010 *** 2.326 2.576 

0.050 ** 1.645 1.960 

0.100 * 1.282 1.645 

Not significant n.s. - - 
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SPPP has a significant positive effect on WSC (β = 0.566, critical p values = 7.773, p < 0.001); 

this finding supports H4. Finally, the result for H5 indicated that WSC has a significant positive 

effect on SP (β = 0.636, critical p values = 8.526, p < 0.001), which supports H5. 

Thus, the average variance accounted for (AVA), in the endogenous perspective by the 

exogenous perspectives, was 0.38 (38 %). Additionally, the data indicated that 53% of the 

variance in WSC was explained by SLT with SPPP, while 20% of the variance in SPPP was 

explained by SML. Furthermore, 38% of the variance in SLT was explained by SML. Finally, 

the SP accounted for 40% of the variance in WSC on safety performance BSC. 

An additional assessment of the structural framework involved the effect size f2. In fact, 

Cohen’s f2 was computed to assess the effect of each set of the predictors while controlling for 

all other factors in the framework; f2 of 0.02, 0.15, and 0.35 reflected small, medium, and large 

effect sizes, respectively (Cohen, 1988). f2 can be calculated as: 

 

In the above, R2
included and R2

excluded are the R-squares that provide the dependent perspective; the 

predictor factor was used or omitted in the structural equation, respectively. There was a large 

effect on size between each factor and its perspective (Table 7-22). 

Table 7-22: Effect size for the structural relationships 

Factor Perspective 
R2   

Meaning 
Included Excluded f2 

SML 1 

SML 

0.99943 0.96226

>0.350 large 
SML 2 0.99943 0.98381 

SML 3 0.99943 0.96198 

SML 4 0.99943 0.97773 

SML 5 0.99943 0.97809 

SLT 1 
SLT 

0.99997 0.80922 
>0.350 large SLT 2 0.99997 0.95791 

SLT 3 0.99997 0.98140 

SPPP1 
SPPP 

0.99974 0.81779 
>0.350 large SPPP2 0.99974 0.92887

SPPP3 0.99974 0.99108 

WSC1 
WSC 

0.99990 0.93732 
>0.350 large WSC2 0.99990 0.87337 

WSC3 0.99990 0.96735 

SP1 
SP 

0.99923 0.93041 
>0.350 large SP2 0.99923 0.92880

SP3 0.99923 0.95705 
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7.5.1 Blindfolding Procedure 

Another assessment of the structural framework involved the framework’s capability to predict. 

The predominant measure of the predictive relevance was the Stone–Geisser’s Q² (Geisser, 

1975; Stone, 1974), which postulates that the framework must be able to adequately predict 

each endogenous latent perspective’s items. The Q² value was obtained by using a blindfolding 

procedure, a sample reuse technique that omitted every dth data point and used the resulting 

estimates to predict the omitted part (Chin, 2010). It is important to note that the omission 

distance d needed to be chosen so that the number of valid observations, divided by d, was not 

an integer. Further, Hair, Ringle, & Sarstedt (2011) suggested that the omission distance d 

values commonly range from 5 to 10. 

However, the blindfolding procedure was only applied to endogenous latent constructs that had 

a reflective measurement framework specification. In fact, Q² comes in two forms—the cross-

validated redundancy and communality. Hair et al. (2011) recommended using the cross-

validated redundancy, which-unlike the cross-validated communality—used the PLS‑SEM 

estimates of both the structural framework and the measurement frameworks for the data 

prediction; thereby, it perfectly fits the PLS‑SEM approach. Moreover, Chin (2010) advocated 

that Q2 > 0 implies that the framework had predictive relevance, whereas Q2 < 0 implies a lack 

of predictive relevance. The values of cross-validated redundancy represented by Q2, which can 

be obtained from the SmartPLS output, were found to range from 0.298787 to 0.436045 (Table 

7-23). The results indicated that SML, SLT, SPPP, WSC, and SP had predictive relevance to 

BSC. In summary, the results signified that the research framework had a good predictive 

relevance. 

Table 7-23: The blindfolding results 

  
Perspective 

Omission distance (d) = 5 Omission distance (d) = 10 

Cross-validated 
communality Q2 

Cross-validated 
redundancy Q2 

Cross-validated 
communality Q2 

Cross-validated 
redundancy Q2 

SML 0.311259 0.299755 0.311108 0.298787 

SLT 0.436045 0.427943 0.436036 0.431652 

SPPP 0.404610 0.391293 0.404565 0.395948 

WSC 0.363917 0.351628 0.363890 0.355287 

SP 0.428356 0.412933 0.428318 0.421140 

 

7.5.2 Goodness-of-Fit 

Finally, an important step in the SEM assessment is the Goodness-of-Fit. Tenenhaus et 

al. (2005) defined the Goodness-of-Fit (GoF) as the geometric mean of the average 

communality and average R2 for the endogenous perspectives. The global fit for the 
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PLS path modelling was more than 0 and less than 1 (0 < GoF < 1). Also, due to the 

communality equaling AVE in the PLS path modelling approach, (Wetzels et al., 2009) 

proposed a cut-off value of 0.5 for communality; this was also suggested by Fornell & 

Larcker (1981). On the other hand, Cohen (1988) proposed, in line with the effect sizes 

for R2 (small: 0.02, medium: 0.13, and large: 0.26), the following GoF criteria for small, 

medium, and large effect sizes of R2 was obtained by Wetzels et al. (2009) who 

substituted the minimum average AVE of 0.50 and the effect sizes for R2 in this 

equation: GoF = 2R * AVE . GoF = 0.1 is considered small; GoF = 0.25 is considered 

medium; and GoF = 0.36 is considered large. For validating the PLS model globally, 

these scales can serve as the baseline values (Wetzels et al., 2009). Table 7-24 presents 

a detailed overview of the hypotheses of the conceptual framework, as suggested in the 

current study (see Section 3.4, Figure 3-2), the Average Variance Extracted, and the 

average account for R2 (which was accepted) and, finally, the GoF (which was large). 

Table 7-24: PLS results for hypotheses testing for the proposed framework 
Dependent 
(predicted) 
variables 

Independent 
(predictor) 
variables 

Hypotheses AVE R2 GoF 

SLT SML H1 0.65 0.38 0.50 

SPPP SML H2 0.67 0.20 0.37 

WSC 
SLT H3 

0.66 0.53 0.59 
SPPP H4 

SP WSC H5 0.73 0.40 0.54 

 

7.5.3 Summary of Results – HI to H5 

The results of the analysis (Table 7-25) of the new framework provided support for all the 

hypotheses for the inner framework. Further, the framework, with an illustration of the path 

coefficients within the inner framework, and the R squared values for the endogenous 

perspectives, are presented in Figure 7-2. 

Table 7-25: Hypotheses testing results 

No. Hypothesis Results 

H1: Safety Management and Leadership has significant effect on SLT Supported 

H2: Safety Management and Leadership has significant effect on SPPP Supported 

H3: Safety Learning and Training has significant effect on WSC Supported 

H4: Safety Policy, Procedures, and Processes has significant effect on WSC Supported 

H5: Workforce Safety Culture has significant effect on Safety Performance Supported 
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Figure 7-2: Summary of PLS hypotheses testing results and final casual relationships
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7.6  Chapter Summary 

The details and results of the measurement scale analysis are reported in this chapter. The 

discourse presents an assessment of scale reliability, the Exploratory Factor Analysis (EFA) of 

the survey data, and a discussion of, and validation for, the method used for testing the 

hypotheses: Structural Equation Modelling (SEM) by using Partial Least Squares (PLS)—SEM, 

in general, and PLS, in particular.  

The measurement scale analysis was conducted to develop the valid and reliable measurement 

scales for the five perspectives of the research framework. Initially, the assessment of the scale 

reliability showed that the measurement scales, which were used to capture the meaning of the 

framework perspectives, were reliable, as indicated by the high values of Cronbach‘s alpha for 

each individual perspective. Further, the item-total correlations of all the items were substantial, 

indicating that each item adequately measured its underlying perspective.  

In the second phase of the scale development, the EFA was employed to identify the structure 

among the set of measurement items for each perspective in the framework, and also for the 

data reduction. Additionally, through Harman’s one factor test, the EFA was performed on the 

entire set of items to assess the problems of the common-method variance. The conceptual 

definition, dimensionality, reliability, and face validity for these scales were established through 

the EFA. Briefly, with very good reliability, validity, dimensionality, and conceptual 

definitions, the EFA developed good measurement scales for the five perspectives 

(SML: Safety Management and Leadership; SLT: Safety Learning and Training; SPPP: 

Safety Policy Procedures, and Processes; WSC: Workforce Safety Culture; and finally 

SP: Safety Performance). 

Based on the earlier analysis, the examination of the collected data, via factor analysis, 

correlation, reliability, validity, and common method variance, showed that all scale items were 

valid and appropriate for subsequent statistical analysis. Following the presentation of the 

previous analysis results, a rationale and discussion for using PLS was presented. Additionally, 

as suggested by Chin (1998b) and Hulland (1999), PLS was considered to be an appropriate 

approach, because it allowed for the assessment of the psychometric properties of the measures 

and an exploration of the hypothesised relationship among the perspectives. Furthermore, it 

facilitated simultaneous tests of the measurement and structural frameworks (Barclay et al., 

1995); it was also compatible with the interval-style data (Chin, 1998b) for a small sample size 

(Barclay et al., 1995; Chin, 1998b; Gefen et al., 2000). 

In the two sequential stages, the PLS framework was then analysed and interpreted. In stage one, 

the reliability and validity of the measurement framework was presented; in stage two, an 
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examination of the structural framework was undertaken by interpreting the path coefficients 

and identifying the adequacy of the research framework. Importantly, the results of the 

measurement framework indicated that all perspective measures were reliable and valid. 

Furthermore, the results of the structural framework analysis indicated that all research 

hypotheses were supported. 

The data analysis results, which were reported in this chapter, were used to address the current 

hypotheses. The results provided a foundation for the following chapters. First, chapter eight 

validates and applies the safety performance BSC in a number of Saudi schools. Second, chapter 

nine benchmarks the measurement and validation data and obtaines the score for each school. 

Finally, this result is discussed in chapter ten, where an additional interpretation of the results is 

presented, along with a discussion of the implications of the results. Finally, chapter ten outlines 

the limitations of the study and makes recommendations for future research. 
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8 Chapter  

Framework Validation: Case Study 
 

8.1 Objective and structure of the chapter 

This chapter presents the validation of the safety performance BSC framework that was 

finalised in the quantitative analysis (Chapter 7), as outlined in the following sections. Section 

8.2 briefly explains the purpose and details of the framework validation process. Section 8.3 

presents the case study profile and data finding. Section 8.4 details the respondent’s profile. 

Section 8.5 evaluates the safety performance perspectives and items. Section 8.6 presents an 

explanation of the relationship finding. Section 8.7 provides the tools to evaluate the safety BSC. 

Section 8.8 provides the prediction comparative analysis. Finally, Section 8.9 summarises the 

results. 

8.2 Introduction 

In statistics, framework validation is considered as the most important step in the framework 

developing sequence (Clark, 2003; Golbraikh, Shen, Xiao, Xiao, Lee, & Tropsha, 2003). Often 

the framework validation consists of nothing more than quoting the R2 statistic from the fit 

(which measures the fraction of the total variability in the response that is accounted for by the 

model). According to Roy & Roy (2007), the validation checks the reliability of the developed 

frameworks, which then leads to the possibility of applying it to a new set of data; the 

confidence of prediction can thus be judged. Furthermore, the validation ensures that the 

frameworks have acceptable predictive power (Golbraikh et al., 2003). On the other hand, 

Shahnawaz & Saxena (2012) argued that, by applying statistical predictions, the machine 

learning and data mining approaches on the available data are considered to be a process by 

which someone grows data. Also, the authors suggested that regression is one statistical method 

that can be used to predict the value of an attribute (dependent perspective); it can also be used 

to predict the effect of the other attribute (independent perspective) on the predicted attribute. 

Various statistical regression methods are available (linear regression, simple linear regression, 

pace regression and isotonic regression) (Shahnawaz & Saxena, 2012). In the current study, 

linear regression approach was applied as it is an effective approach to framework the 

relationship between a scalar dependent perspective (y) and one or more explanatory 

independent perspectives (x). The case of one explanatory perspective is called a simple linear 

regression, whilst more than one explanatory perspective is called a multiple regressions 

(Shahnawaz & Saxena, 2012). 
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8.3 Profile of Post-Hoc Case Studies Undertaken 

The measurement framework results, presented in the previous chapter, indicated that all safety 

performance BSC perspective measures were reliable and valid. Also, the structural framework 

analysis results indicated that all research hypotheses were supported. Importantly, these results 

provide the foundation for the current chapter. To validate the findings of the safety 

performance BSC, a completed questionnaire was distributed randomly, in October 2012, to six 

Saudi schools (three male, and three female) in the main five regions of the country. The 

questionnaire contained a cover letter that explained the survey’s purpose and benefits, notably 

the concept of a ‘Balanced Scorecard’ to measure school safety. The six schools included 2 

schools in the central region, and 1 school in each of the remaining 4 (Figure 8-1).  

 

Figure 8-1: Percentage of the case study participants being from each region 

 

The questionnaire respondents were teachers, school executives, and Ministry of Education 

officers who worked in, and had the responsibility for, each school. Importantly, Saudi Arabia 

considers men’s and women’s roles as complementary rather than equal (Esposjto, 1982; 

Keddie, 1979; Saleh, 1972). Thus, as El Guindi (1981) stated, ‘one basic feature of Arab 

sociocultural organisation is the division of society into two separate and complementary worlds, 

the men’s and the women’s. In Saudi Arabia this division is relatively rigid and strict: sexes do 

not mix’. Therefore, the respondents from the Ministry of Education were all males; hence, the 

gender distribution of the 67 respondents was 38 males and 29 were females (Figure 8-2). 
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Figure 8-2: Participants gender 

 

Additionally, there are three main school types in the Saudi education system, namely: primary 

(6–11 years), elementary (12–14 years), and secondary (15–18 years) (Alshumaimeri, 2001; 

Sedgwick, 2001). Two schools (one male and one female) from each school type participated in 

the current study (Figure 8-3). 

 

Figure 8-3: Percentage of the participants in each school type 

 

The brief descriptive analysis of the data from the six schools informs the school gender and 

type, the coding, the mean value, and the standard deviation in each school (Table 8-1). 



Chapter 8: Framework Validation: Case Study 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                                                                                                                                                 180 

Table 8-1: Mean and standard deviation values for the six schools participating in post-hoc case studies 

  

Description 

Male Female 

Code 
Primary 

School (S1) 
Elementary 
School (S2) 

Secondary 
School (S3) 

Primary 
School (S4) 

Elementary 
School (S5) 

Secondary 
School (S6) 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

SML Safety Management and Leadership 1.95 0.59 2.51 0.85 4.27 0.32 1.92 0.42 1.93 0.23 4.18 0.24 

SML11 Management actions safety issues 2.27 1.01 2.58 1.16 4.27 0.80 2.89 0.60 2.38 0.52 4.50 0.52 

SML12 Management provides adequate resources to safety 2.36 0.92 2.67 1.07 4.13 0.74 3.00 0.71 2.50 0.53 3.92 0.90 

SML13 
Management encourages employees to voice concerns and safety 
improvement proposals 

2.00 0.89 2.33 0.98 4.33 0.72 2.11 0.93 2.25 0.71 3.83 0.83 

SML14 
Management provides adequate safety information (i.e. media, mission 
statements, accident statistics, etc.) 

2.27 0.65 2.50 1.00 4.40 0.63 2.00 0.87 2.00 0.53 4.42 0.51 

SML15 
Management involves employees when setting safety objectives, 
decision making and improvement plans 

2.00 0.77 2.58 1.08 4.07 0.88 1.67 0.71 2.38 0.74 4.50 0.67 

SML21 Management promotes a safety culture 2.27 1.19 2.58 1.00 4.00 0.85 2.11 0.78 1.63 0.74 4.00 0.85 

SML22 
Management actively participates in risk assessments, consultative 
committee meetings and inspections 

2.09 1.22 2.58 0.79 4.53 0.52 2.00 0.87 2.13 0.64 4.33 0.89 

SML23 
Management ensures that information (i.e. procedures) is visibly present 
in the workplace 

2.36 1.29 2.50 1.00 4.47 0.74 2.56 0.88 1.75 0.71 4.08 0.79 

SNL31 Management and supervisors have an open door policy 1.82 1.25 2.42 1.08 4.07 0.88 2.00 0.87 2.25 0.89 4.33 0.65 

SML32 Safety information is regularly brought to my attention by supervisors 1.73 0.90 2.67 1.23 4.27 0.88 1.33 0.50 1.88 0.83 4.25 0.62 

SML33 
Supervisors are more attentive to safety issues than the average 
employee 

1.55 0.52 2.83 1.03 4.13 0.83 1.44 0.73 1.75 0.46 4.42 0.51 

SML34 Supervisors are trusted and can relate with employees about safety 1.55 0.69 2.58 1.16 4.47 0.64 1.33 0.71 1.50 0.53 3.92 0.67 

SML41 
Monetary (e.g. bonuses) or recognition (e.g. safe employee of the 
month) incentives are provided for employees for good safety practices 

1.55 0.82 2.00 0.95 4.27 0.59 1.78 0.83 1.88 0.83 4.17 0.72 

SML42 
There are punitive measures for the continued poor safety practices of 
employees (e.g. fines, demotions, etc.) 

1.82 0.75 2.50 1.17 4.47 0.52 1.56 0.73 1.63 0.52 4.33 0.65 

SML51 Supervisors have adequate skills and authority to tackle safety issues 1.82 0.75 2.50 1.24 4.20 0.56 1.44 0.53 1.38 0.52 3.92 0.90 

SML52 Supervisors are committed to, and convinced of, the benefits of safety 1.82 0.75 2.33 1.44 4.27 0.70 1.56 0.73 1.63 0.74 3.92 0.90 

SLT Safety Learning and Training 1.72 0.48 2.13 0.83 4.37 0.24 1.57 0.35 1.91 0.45 4.28 0.31 

SLT11 
Regular safety seminars and updates are provided to employees (e.g. 
short talks, group meetings, etc.) 

1.45 0.69 1.83 0.83 4.33 0.62 1.67 0.87 2.25 0.71 4.33 0.49 

SLT12 Adequate provision of up-to-date safety training to all employees 1.45 0.69 1.83 1.03 4.20 0.56 1.67 0.71 2.63 0.52 3.92 0.79 

SLT13 Adequate resources allocated to safety training 1.73 0.79 2.42 1.16 4.27 0.80 1.56 0.73 1.75 0.89 4.42 0.79 
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Description 

Male Female 

Code 
Primary 

School (S1) 
Elementary 
School (S2) 

Secondary 
School (S3) 

Primary 
School (S4) 

Elementary 
School (S5) 

Secondary 
School (S6) 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

SLT14 
Safety training adequately covers emergency response and provides 
first-aid competencies 

1.82 0.75 2.17 1.11 4.27 0.88 1.44 0.73 2.25 0.71 4.17 0.58 

SLT15 
Enhanced safety awareness by clearly visible mission statements in the 
workplace (i.e. slogans and logos) 

2.00 0.89 2.17 1.11 4.47 0.64 1.44 0.73 1.75 0.89 4.58 0.51 

SLT16 
Readily available published materials on safety in the workplace (i.e. 
library, statistics, and newsletters) 

1.64 0.67 2.08 1.16 4.60 0.74 1.67 0.71 2.00 1.07 4.83 0.39 

SLT21 Employees give tips to each other on how to work safely 1.45 0.52 2.00 0.95 4.07 0.80 1.67 0.71 2.00 0.76 4.17 0.83 

SLT22 Accident/incident reports are used to improve safety 1.82 0.60 1.92 1.08 4.40 0.74 1.56 0.73 1.75 0.71 4.08 0.90 

SLT23 Employees learn lessons from near misses, incident and accident reports 1.55 0.52 1.92 0.90 4.27 0.59 1.56 0.88 1.50 0.53 4.33 0.65 

SLT24 Feedback is used to improve safety in the workplace 1.82 0.98 2.67 0.65 4.60 0.51 1.33 0.50 1.75 0.89 4.50 0.80 

SLT31 Employees understand the purpose of the Safety Management System 1.82 0.60 2.25 1.29 4.73 0.59 1.56 0.53 1.75 0.46 3.92 0.79 

SLT32 Employees know when to report near accidents 2.09 0.54 2.33 1.23 4.27 0.46 1.78 0.83 1.50 0.53 4.08 0.67 

SPPP Safety Policy, Procedures, and Processes 1.88 0.51 2.45 0.89 4.25 0.28 2.11 0.52 1.94 0.27 4.28 0.22 

SPPP11 Safety inspections are regularly conducted 2.73 0.79 2.58 1.08 4.40 0.51 2.33 1.22 2.50 0.53 4.25 0.75 

SPPP12 Employment of a safety officer and safety supervisors 1.82 0.98 2.75 1.36 4.27 0.59 2.11 1.27 2.25 0.46 4.33 0.49 

SPPP13 
The results of accident investigations are fed back to the supervisory 
level 

1.91 0.83 2.50 1.00 4.00 0.76 2.44 1.01 2.38 0.74 4.42 0.51 

SPPP14 Adequate emergency planning and procedures 1.64 0.67 2.42 0.90 3.93 0.80 2.11 0.60 1.50 0.76 4.83 0.39 

SPPP15 Safety management systems include strong auditing requirements 1.82 0.75 2.25 1.22 4.27 0.70 1.78 0.67 2.13 0.83 4.50 0.67 

SPPP16 
Safety equipment, tools and other accessories are maintained and tested 
regularly 

1.82 0.75 2.50 1.17 4.13 0.83 2.11 1.05 1.75 0.71 4.25 0.62 

SPPP17 
Sufficient training on the use of safety equipment is available to 
employees 

1.82 0.75 2.50 1.24 3.80 0.77 2.11 0.60 2.13 0.99 4.08 0.79 

SPPP18 
Safety is viewed as an important consideration in the design process for 
new School buildings and facilities 

1.82 0.87 2.50 1.00 4.33 0.72 2.11 0.78 2.00 0.76 3.92 0.79 

SPPP21 
Safety auditors are sufficiently familiar with the appropriate safety 
policy and procedures 

1.82 0.75 2.33 1.23 4.20 0.68 2.56 0.88 1.75 0.71 3.92 0.79 

SPPP22 
Employee/parent satisfaction with the feedback given on 
accidents/incidents, near loss and injuries that occurred 

1.91 1.04 2.33 0.98 4.27 0.59 2.11 0.78 1.88 0.35 4.50 0.67 

SPPP23 
Employee/parent satisfaction with the follow-up actions taken after 
incidents and accidents have taken place 

1.91 0.94 2.33 1.23 4.67 0.62 1.89 0.93 1.75 0.71 4.33 0.49 
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Description 

Male Female 

Code 
Primary 

School (S1) 
Elementary 
School (S2) 

Secondary 
School (S3) 

Primary 
School (S4) 

Elementary 
School (S5) 

Secondary 
School (S6) 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

SPPP24 Periodic maintenance of safety resources to reflect current best practices 1.73 0.65 2.25 1.06 4.27 0.80 2.00 1.12 1.88 0.83 4.42 0.51 

SPPP25 
Safety operations are conducted professionally and adequately governed 
by senior management 

1.73 0.79 2.33 0.98 4.07 0.46 2.00 1.00 1.75 0.46 4.25 0.62 

SPPP31 
A safety checklist is regularly completed for School buildings/facilities 
to ensure that they are safe to use 

1.91 0.70 2.50 1.31 4.53 0.52 1.89 1.17 1.63 0.52 4.08 0.79 

SPPP32 
Maintenance issues that are viewed as high safety risks are given high 
priority and addressed quickly 

1.91 0.70 2.67 1.37 4.60 0.51 2.11 0.78 1.88 0.83 4.17 0.72 

WSC Workforce Safety Culture 2.06 0.55 2.33 0.78 4.31 0.20 2.16 0.86 1.88 0.48 4.38 0.28 

WSC11 
Employees at all levels generally have a personality that is conducive to 
good safety practices 

2.45 0.93 2.58 1.00 4.27 0.70 2.56 1.01 2.13 0.64 4.42 0.51 

WSC12 Value is placed on strong personal safety responsibility 2.27 0.79 2.17 0.94 4.33 0.62 2.33 0.87 2.13 0.64 4.33 0.65 

WSC13 Employees place a high priority on safety 2.45 1.04 2.33 1.15 4.53 0.64 2.22 1.09 1.88 0.64 4.50 0.52 

WSC14 Employees demonstrate ‘Duty of Care’ towards one another 1.82 0.75 2.17 0.94 4.20 0.68 2.11 1.05 2.13 0.99 4.25 0.62 

WSC15 Employees safely utilise available machines and technical equipment 2.00 0.77 2.08 1.16 4.27 0.70 1.89 1.05 2.00 0.93 4.67 0.65 

WSC21 There are enough employees to carry out required work in a safe manner 1.73 0.79 2.33 1.07 4.20 0.77 1.89 1.17 1.88 0.83 4.25 0.75 

WSC22 Employees have enough time to carry out their tasks in a safe manner 1.91 1.22 2.42 1.08 4.13 0.74 1.78 1.20 1.50 0.53 4.25 0.62 

WSC23 
A realistic amount of time is generally scheduled for completing 
assigned tasks in a safe manner 

2.00 0.89 2.42 1.00 4.27 0.70 2.11 0.93 1.75 0.89 4.50 0.67 

WSC24 Work procedures are presented clearly and logically 2.00 0.89 2.33 1.23 4.40 0.51 2.11 0.60 1.75 0.46 4.17 0.72 

WSC25 Employees feel comfortable to inform management of safety issues 2.09 0.70 2.00 1.04 4.40 0.63 2.22 1.20 1.88 0.64 4.33 0.65 

WSC31 
Employees perceive that the incident/accident reporting system is 
effective 

2.18 0.75 2.58 1.00 4.60 0.74 2.33 1.00 1.88 0.83 4.25 0.62 

WSC32 
Employees are willing to account for a co-worker’s ongoing failure to 
report incidents/accidents 

2.00 0.89 2.42 1.08 4.07 0.80 2.11 1.05 2.00 0.76 4.67 0.65 

WSC33 
Employees have confidence in the ability of executives to correct safety 
issues and concerns 

1.91 0.54 2.42 1.16 4.33 0.72 2.44 0.88 1.63 0.92 4.33 0.65 

SP Safety Performance 2.14 0.42 2.36 1.10 4.43 0.41 1.83 0.67 1.72 0.42 4.32 0.43 

SP11 There is a low frequency of incidents in our school 2.27 1.01 2.25 1.29 4.53 0.64 1.67 0.71 2.25 0.46 4.25 0.75 

SP12 There is a low frequency of accidents in our school 2.45 0.69 2.58 1.16 4.33 0.62 1.67 0.87 1.88 0.64 4.42 0.51 

SP13 
Accident reports always result in a range of appropriate corrective and 
preventive actions 

2.18 0.75 2.25 1.22 4.53 0.64 1.67 0.71 1.88 0.83 4.17 0.72 
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Description 

Male Female 

Code 
Primary 

School (S1) 
Elementary 
School (S2) 

Secondary 
School (S3) 

Primary 
School (S4) 

Elementary 
School (S5) 

Secondary 
School (S6) 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

SP21 
There are good safety attitudes and behaviours in the school 
environment 

2.36 0.81 2.25 1.29 4.47 0.52 1.67 0.71 1.50 0.53 4.25 0.75 

SP22 
There is strong willingness to comply with safety policy, procedures and 
practices 

2.00 0.77 2.25 1.48 4.27 0.70 1.78 0.83 1.50 0.76 4.42 0.67 

SP23 
Employees are always willing to assess incidents or accidents that occur 
and organise appropriate emergency care 

1.91 0.83 2.42 1.08 4.33 0.72 2.00 0.87 1.50 0.93 4.25 0.62 

SP31 There is a quick emergency response to accidents 2.18 0.75 2.33 1.23 4.40 0.63 2.22 1.20 1.63 0.52 4.42 0.67 

SP32 Emergency planning and response is effective 1.73 0.79 2.58 1.16 4.53 0.64 2.00 1.12 1.63 0.74 4.42 0.51 
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8.4 Respondent Sample Profile 

The 67 respondents profile can be classified into three categories: 47 teachers (70%), 14 school 

executives (20%), and 6 Ministry of Education officers (1%) (in each school only one Ministry 

of Education officer had responsibilities). Six schools were involved in the survey: one male 

and one female school from each school category (primary, elementary, and secondary). The 

average work experience of the respondents was between 11 – 15 years, with 20% having more 

than 20 years’ of experience.  

As noted earlier, the questionnaire contained a cover letter that explained the survey’s purpose 

and benefits, as well as the concept of a ‘Balanced Scorecard’ to measure the safety in Saudi 

schools. Each school had a safety report, conducted by the Saudi Arabian Ministry of Education 

(Saudi Ministry of Education, 2013). The reports showed that the safety performance of each 

school depended on a number of factors, such as school gender, type, and region. 

8.5 Evaluating Perspectives and Items  

The respondents rated, for their school, 64 items in the questionnaire using the five point scales, 

explained earlier. The mean value and standard deviation for the items are detailed in Table 8-1. 

The mean values ranged from 2.75 for item SML51 (Supervisors have adequate skills and 

authority to tackle safety issues) to 3.27 for both items SML11 (Management actions safety 

issues) and SPPP11 (Safety inspections are regularly conducted). The mean value for all items 

was 3.00, indicating that the respondents were moderately satisfied with their safety 

performance. This finding was viewed as leading to the generation of the benefits of the safety 

performance BSC. However, the data showed relatively high standard deviations due to the 

varied experiences of the respondents, either positive or negative, in relation to the different 

aspects (e.g. SML, SLT, SPPP, WSC, and SP) of their safety performance. The following bullet 

points present the mean score for each perspective, individually: 

• Safety Management and Leadership perspective (SML) mean value: 2.96, indicating 

that safety has been perceived as needing improvement in the management and 

leadership processes; 

• The Safety Learning and Training perspective (SLT) mean value: 2.85, the lowest score, 

indicating that safety needs improvement in relation to realising the benefits of learning 

and training; 

• The Safety Policy, Procedures, and Processes perspectives (SPPP) mean value: 2.98, 

indicating that safety needs improvement, to be achieved through school safety policy, 

procedures, and processes; 
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• The Workforce Safety Culture (WSC) mean value: 3.02, the highest score, indicating 

moderate satisfaction with the workforce culture in the contexts of safety in their 

school; and 

• The Safety Performance (SP) means value: 2.99, indicating moderate satisfaction with 

the degree to which their safety performance meets the needs of the school user. 

Along with the stepwise regression, the correlation analysis was undertaken to identify the 

safety BSC framework perspectives to establish a preliminary understanding of the paths and 

interrelationships (as shown in Table 8-2). The analysis was considered as a necessary precursor 

to the development of the path model, described in the next section. 

Table 8-2: Correlation between perspectives 

Mean SD SML SLT SPPP WSC SP 

SML 3.44 0.66 1 

SLT 3.40 0.85 .618** 1 

SPPP 3.39 0.76 .400** .315** 1 

WSC 3.38 0.72 .422** .505** .647** 1 

SP 3.18 0.75 .286** .379** .417** .620** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 

8.6 Structural Equations Derived from Main Study 

As discussed previously, the results of the SEM analysis were derived for the proposed safety 

performance BSC framework. Four relationships were identified from the results of the six 

schools (Figure 7-2). This enabled the validation of the proposed framework to be verified. First, 

the linear relationship was assessed to determine whether it was a single to single, or a single to 

multiple, relationship. The first linear relationship was a single to single, with Safety Learning 

and Training as a dependent perspective and Safety Management and Leadership as an 

independent perspective. Similar results were found between Safety Policy, Procedures, and 

Processes (a dependent perspective) and Safety Management and Leadership (an independent 

perspective), and Safety Performance (a dependent perspective) and Workforce Safety Culture 

(an independent perspective). However, multiple relationships existed between Workforce 

Safety Culture (a dependent perspective) and Safety Learning and Training and Safety Policy, 

Procedures, and Processes (together as an independent perspective). For example, the structural 

equation to derive ZWSC required the standardized Z score for SLT and SPPP (i.e. ZSLT and 

ZSPPP) to be multiplied by the derived coefficients () for each of these perspectives. The 

standardised estimated coefficients for the final path framework are presented in Table 8-3. 
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Table 8-3: Standardized estimated coefficients for the final path model 
Path Structural equation Coefficient t R2 AVE GoF 
SML → SLT ZSLT=0.618(ZSML) γ = 0.618 6.47**** 0.38 0.65 0.50 
SML → SPPP ZSPPP=0.443(ZSML) γ = 0.443 3.68**** 0.20 0.67 0.37 
SLT → WSC  γ = 0.319 3.71****  0.66 0.59 
SPPP → WSC ZWSC=(0.319*ZSLT)+(0.566*ZSPPP) γ = 0.566 7.78**** 0.53   
WSC → SP ZSP=(0.636*ZWSC) β = 0.636 8.53**** 0.40 0.73 0.54 
**** Sig. level 0.001 

8.7 Validating Derived Structural Equation 

The validating tool used in these case studies was safety performance, for the six individual 

Saudi schools, for each perspective. The performance of each school was calculated through the 

five perspectives, discussed previously. The Safety Learning and Training perspective recorded 

the lowest performance, while the Workforce Safety Culture perspective recorded the highest 

performance. Importantly, the findings confirmed that safety culture was an acceptable factor 

for the school officials, especially when the performance of SML, SLT, and SPPP improved. 

Further, the SP perspective was assumed to rise if the other perspectives increased. Table 8-4 

presents the prediction comparative analysis for the six schools, it also details the number of 

participant’s and their role. 

Table 8-4: Prediction comparative analysis 
Teacher (T), School Executive (SE), Ministry of Education Officer (MoEO) 

Male Schools 
S1 (n= 7 T, 2 SE, 1 MoEO) S2 (n= 8 T, 2 SE, 1 MoEO) S3 (n= 10 T, 3 SE, 1 MoEO) 
Pred. Actt. Deff. % Pred. Actt. Deff. % Pred. Actt. Deff. % 

SML * 1.92 * * * 2.48 * * * 4.28 * * 
SLT = f (SML) 2.12 1.76 0.36 20.43 2.51 2.17 0.34 15.70 3.77 4.40 -0.63 -14.38 
SPPP = f (SML) 2.52 1.88 0.64 33.81 2.77 2.47 0.30 11.98 3.57 4.34 -0.77 -17.73 
WSC = f (SLT,SPPP) 2.05 2.06 -0.01 -0.32 2.52 2.35 0.17 7.22 4.27 4.31 -0.04 -0.88 
SP = f (WSC) 2.33 2.14 0.20 9.32 2.53 2.36 0.17 7.14 3.87 4.42 -0.55 -12.43 

Female Schools 
S4 (n= 7 T, 2 SE, 1 MoEO) S5 (n= 6 T, 2 SE, 1 MoEO) S6 (n= 9 T, 3 SE, 1 MoEO) 
Pred. Actt. Deff. % Pred. Actt. Deff. % Pred. Actt. Deff. % 

SML * 1.86 * * * 1.86 * * * 4.16 * * 
SLT = f (SML) 2.08 1.59 0.49 30.68 2.08 1.83 0.25 13.54 3.68 4.21 -0.53 -12.51 
SPPP = f (SML) 2.49 2.08 0.41 19.65 2.49 1.88 0.61 32.38 3.52 4.24 -0.72 -17.05 
WSC = f (SLT,SPPP) 2.12 2.18 -0.06 -2.74 2.07 1.88 0.19 10.32 4.16 4.38 -0.22 -5.08 
SP = f (WSC) 2.42 1.84 0.58 31.67 2.21 1.72 0.49 28.44 3.92 4.33 -0.40 -9.32 

 

8.8 Prediction Comparative Analysis 

To reinforce the validity of the path framework, a comparative analysis was conducted between 

the collected actual mean scores for each perspective of the safety performance BSC and the 

predicted scores derived from the path standardized prediction equations. To achieve this 

outcome, the actual scores obtained from the case studies were converted to an equivalent Z 

score (standardized value) on the original distribution data. Single or combinations of the Z 

scores were utilized in the appropriate standardized equations to predict the Z score and, 

ultimately, the actual score for the endogenous perspectives. For example, for the developed 

strategic competitiveness perspective function (i.e. ZWSC=(0.319*ZSLT)+(0.566*ZSPPP), the Z 

scores for each independent perspective in School 1 were ZSLT=−0.82, and ZSPPP= −0.93. The 

calculated ZWSC=−0.79 score equates to a predicted strategic competitiveness value of 2.05, 
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representing a difference of −0.01 or −0.32% from the actual score (see Table 8-4). As expected, 

the functions with only one dependent variable less accurately predicted the dependent variables 

(i.e. SLT= f (SML), SPPP = f (SML), and SP = f (WSC)). Table 8-4 highlights the extent of the 

difference between the actual project scores and the standardized predicted value. Figure 8-4 

illustrates the linear standardized trend line for each path's respective structural equation and the 

predicted actual values for all the schools. 

 
Figure 8-4: Standardized prediction value (Schools 1, 2, 3, 4, 5, and 6). (a) SLT=f(SML), (b) 

SPPP=f(SML), (c) WSC=f(SLT,SPPP), and (d) SP=f(WSC) 
 

In summary, the developed path model reasonably accurately represented the results obtained 

from the six case studies, especially for the outcome-focused perspective (SP). However, from 

the analysis, it is evident that the actual results were, predominately, slightly lower than those 

predicted. Moreover, the results for schools 3 and 6 were generally more accurately predicted 

due to the following factors. First, both schools were secondary, however, the various safety 

practitioners in the schools believed that the prevalence of school safety was dissimilar from 

school to school, due to the distinct dynamics of each individual school type (Astor, 

Benbenishty, Marachi, Hajyahia, Zeira, Perkinshart, & Pitner, 2002; Benbenishty & Astor, 

2005; Benbenishty, Astor, Zeira, & Vinokur, 2002). According to Zeira, Astor, & Benbenishty 
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(2003), the prevalence of school safety is dependent on the school type. In the current study, the 

students in the older secondary school had a higher level of safety awareness than the younger 

school. Second, one school was from the central region, while the other was from the eastern 

region. Additionally, the social systems that characterised each region provided different 

experiences to the residents (Basu, 1992; Dyson & Moore, 1983; Jejeebhoy, 2000). The safety 

performance in the schools located in the eastern region were required to be of a high standard 

as all the oil exploration companies are located there, and most of the employees are foreigners. 

Furthermore, the results shows that all the safety performance perspectives in the central region 

reached a good level of performance. One explanation for this finding is that the Saudi capital is 

in the central region and, consequently, the safety consideration in the central high. On the other 

hand, the results show the performance of WSC, according to the SLT and SPPP, were better 

for all schools (especially School 1 and 4), possibly due to the following reasons. Firstly, the 

two school executives in S1 had Masters’ degrees, which mean they had more knowledge 

related to the conduct of, and more practice in, the SPPP and SLT. Secondly, S4 had between 

201 and 500 students, which mean they had controlling and practicing experience with the 

safety aspects. 

8.9 Chapter Summary 

This chapter presents a validation of the new safety performance BSC for Saudi schools. The 

framework was analysed using different approaches (e.g. EFA, PLS). The results indicated that 

all safety performance BSC perspective measures were reliable and applicable. On the other 

hand, the results of the structural framework analysis (SEM) indicated that all research 

hypotheses were supported. The researcher received seventy-six questionnaires related to the 

safety performance of six schools in five main regions in Saudi Arabia. The results show that 

four schools had low safety performance levels, while two schools had high performance levels. 

Further, there was a linear relationship between the proposed relationships and the safety BSC 

perspectives. In conclusion, the results from this study reveal the strong need for the Saudi 

Arabian Ministry of Education to adopt the new framework to assist with the measurement and 

management of measuring the safety performance in their schools. Importantly, the safety 

performance BSC framework is a template only. Hence, it needs to be carefully adapted to suit 

the individual needs of measuring the safety performance in each school. Additionally, the 

results confirmed the proposed the SEM analysis, derived to apply benchmarking and the 

application of the safety performance BSC for Saudi public schools, as discussed in the 

following chapter. 
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9 Chapter  

Framework Application: Saudi 
School Benchmarking 
 

9.1 Objective and structure of the chapter 

The aim of this chapter is to create a systematic approach to monitoring the 

effectiveness/success of the valid safety performance balanced scorecard BSC framework. This 

approach is benchmark, which it will evaluate the framework perspectives to achieving 

continuous process improvement. This chapter contain of several sections beginning with this 

section. The following Section 9.2 presents a discussion of the safety performance BSC 

framework in Saudi schools and the benchmark method. Section 9.3 re-clarifies the valid safety 

performance BSC framework. Section 9.4 evaluates the finding from the measurement data. 

Section 9.5 presents the method to apply this approach. Section 9.6 shows a comprehensive 

analysis of the main study data, whilst Section 9.7 shows a comprehensive analysis of the case 

studies data. Section 9.8 shows the future development of such approach. Finally, Section 9.9 

summarise the chapter. 

9.2 Introduction 

In this research, several methods were utilized, namely: an expert review, to confirm the 

theoretical (BSC) perspectives, factors, and items; and Exploratory Factor Analysis (EFA), to 

discover the number of underlying factors (conceptually and statistically) and the set of items in 

each perspective’s indicators. The EFA results were confirmed using PLS (in full) to provide a 

foundation for its subsequent assessment and refinement. Furthermore, a case study approach 

was used to check the validity of the safety BSC framework in six Saudi schools (see Chapter 8). 

This approach led to the investigation of the safety BSC performance for Saudi schools. 

A study by Jordan (2011) noted that the most effective use of benchmark assessment by schools 

was when the assessments were not treated as isolated events, but as integral parts of the 

ongoing teaching, leadership, and learning cycle. According to Marzano, Pickering, & Pollock 

(2001), effective teachers and school executives continuously monitor the impact of safety 

processes on school safety and use the information to inform future practices. In their review of 

250 studies from seven countries, Black & William (1998) found that the use of benchmark 

formative assessments, without adequate feedback, was not sufficient to produce the greatest 

impact on student safety progress. However, to date, there have been few attempts to provide a 



Chapter 9: Framework Application: Saudi School Benchmarking 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       190 

baseline benchmark of the performance of safety in Saudi schools. Moreover, providing more 

than a group of isolated and eventually conflicting measures and strategies requires developing 

a framework.  

Additionally, the framework should track many of the (BSC) principles (Kaplan & Norton, 

1992); these principles provide an holistic and value-based balanced report on the many facets 

of a process and its outcomes. It also creates a balance between the objectives, the lagging and 

leading items; and the external and internal performance perspectives. This chapter presents the 

argument that, by selecting and evaluating appropriate factors in each perspective, the 

requirements can be identified, and the actions toward the identified goals can be aligned in a 

facilitated way. The new approach should, consequently, enable the Saudi Ministry of 

Education to pursue incremental safety performance BSC improvements. 

Since benchmarking was essential to evaluate the safety performance of each school, this 

chapter assesses benchmarking as a tool for measuring safety performance across perspectives, 

factors, and items. The results of the questionnaire survey involved 16 schools, along with the 

results of the case study questionnaire survey of 6 schools, both male and female schools at all 

three levels (primary, elementary, and secondary), were used in the assessment. The safety 

performance BSC consists of five salient perspectives: (1) safety management and leadership; 

(2) safety learning and training; (3) safety policy, procedures, and processes; (4) workforce 

safety culture; and, finally, (5) safety performance. 

9.3 Safety Performance BSC Perspectives 

The earlier chapters described the research method, as well as the data analysis process (e.g. 

ANOVA, EFA, PLS) undertaken to develop significant enabling, and the outcome perspectives 

underpinning the safety performance BSC process. The perspectives formed the foundation for 

developing the presented framework for benchmarking safety performance BSC in the Saudi 

schools. Including the perspectives, the associated factors and the items addressing the safety 

performance BSC process (enablers), as well as the outcome derived (performance), will ensure 

that the new framework incorporates both the leading and lagging items of safety BSC 

implementation. Furthermore, the new framework includes four safety performance BSC 

enablers: safety management and leadership; safety learning and training; safety policy, 

procedures, and processes; and workforce safety culture. The result of, and interrelationship 

between, these enablers includes one perspective, safety performance. The five perspectives for 

benchmarking safety performance BSC are illustrated earlier in Figure 3-1. Each perspective 

includes a number of factors and a number of items (see Table 7-20) for evaluating safety 

performance BSC perspectives. 
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9.4 Evaluating Safety Perfromance BSC Perspectives 

The mean and standard deviation for the sixty-four (64) refined safety BSC performance items 

are detailed in Table 9-1. As described in Chapter 4, column A is concerned with the importance 

of items, and column B with the performance of each of them, according to the participants (i.e. 

teachers, school executives, and Ministry of Education officers). Below is a brief summary of 

the significant outcomes of this analysis. A complete discussion on the implementation of safety 

BSC performance rating is provided in a later section. 

Importance Rating: the mean values for all perspectives, factors, and items in column A were 

greater than 3.00, indicating that the participants perceived that all the safety BSC performance 

perspectives, factors, and items were important. Safety learning and training (SLT: 3.56) was 

considered the most important safety BSC perspective. However, many of the other 

perspectives were considered almost equally important (SML, SPPP, and WSC). On the other 

hand, safety performance (SP: 3.23) was not considered as important, given a prevailing belief 

that, if the other perspectives performed well, it would result in most excellent safety 

performance. Most of the safety BSC perspectives' value creation factors (SML and SPPP) were 

deemed highly important. Importantly, the importance of safety BSC performance for 

improving general safety behaviours of staff was notably the lowest (SP2: 3.22) among the 

outcome factors. The index that confirmed the prevailing belief was discussed earlier (see 

Section 9.4). 

Performance Rating: Respondents rated all items based on their experience. They rated the 

safety management, and leadership and safety policy, procedures, and processes (SML and 

SPPP: 3.42) perspectives as the most important. However, workforce safety culture (WSC: 

3.83) and safety learning and training (SLT: 3.37) were considered lower than the most 

important perspectives. On the other hand, safety performance (SP: 3.18) was perceived as the 

lowest safety item in the schools under study. 
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Table 9-1: Safety BSC Perspectives, Factors, and Items—Mean and Standard Deviation 
Perspective Factor Item 

Code 
Column A Column B 

Code 
Column A Column B 

Code 
Column A Column B 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
SML 3.54 0.69 3.42 0.67 SML1 3.81 0.95 3.47 0.82 SML11 3.79 1.25 3.38 1.09 
          SML12 3.88 1.31 3.60 1.32 
          SML13 3.69 1.25 3.72 1.42 
          SML14 3.87 1.22 3.35 1.03 
          SML15 3.84 1.25 3.31 0.99 
     SML2 3.36 0.99 3.40 0.98 SML21 3.35 1.29 3.31 1.12 
          SML22 3.27 1.25 3.26 1.42 
          SML23 3.45 1.23 3.63 1.23 
     SML3 3.59 0.96 3.47 0.77 SML31 3.94 1.30 3.75 1.15 
          SML32 3.61 1.28 3.72 1.08 
          SML33 3.37 1.35 3.03 1.07 
          SML34 3.43 1.12 3.39 1.15 
     SML4 3.50 1.16 3.52 1.15 SML41 3.40 1.26 3.60 1.40 
          SML42 3.60 1.27 3.44 1.33 
     SML5 3.43 0.95 3.26 0.98 SML51 3.57 1.15 3.31 0.99 
          SML52 3.30 1.06 3.21 1.20 
SLT 3.56 0.75 3.37 0.89 SLT1 3.49 0.97 3.49 0.97 SLT11 3.31 1.30 3.42 1.18 
          SLT12 3.47 1.16 3.33 1.13 
          SLT13 3.49 1.16 3.23 1.33 
          SLT14 3.88 1.16 3.71 1.36 
          SLT15 3.31 1.35 3.70 1.24 
          SLT16 3.51 1.28 3.57 1.21 
     SLT2 3.64 0.96 3.29 0.93 SLT21 3.55 1.41 3.15 1.20 
          SLT22 3.74 0.99 3.36 1.28 
          SLT23 3.70 1.14 3.44 1.23 
          SLT24 3.58 1.19 3.22 1.51 
     SLT3 3.54 1.02 3.33 1.43 SLT31 3.64 1.19 3.25 1.49 
          SLT32 3.44 1.15 3.41 1.46 
SPPP 3.55 0.87 3.42 0.75 SPPP1 3.56 0.99 3.41 0.89 SPPP11 3.42 1.44 3.36 1.14 
          SPPP12 3.54 1.42 3.37 1.18 
          SPPP13 3.50 1.20 3.20 1.15 
          SPPP14 3.54 1.15 3.24 1.19 
          SPPP15 3.68 1.11 3.60 1.13 
          SPPP16 3.80 1.21 3.33 1.19 
          SPPP17 3.40 1.19 3.79 1.31 
          SPPP18 3.63 1.41 3.45 1.30 
     SPPP2 3.28 0.98 3.28 0.91 SPPP21 3.31 1.27 3.53 1.27 
          SPPP22 3.24 1.22 3.07 1.13 
          SPPP23 3.14 1.28 3.38 1.14 
          SPPP24 3.43 1.15 3.34 1.19 
          SPPP25 3.30 1.10 3.10 1.37 
     SPPP3 3.81 1.19 3.56 0.95 SPPP31* 3.82 1.32 3.37 1.32 
          SPPP32* 3.81 1.32 3.76 1.17 
WSC 3.51 0.80 3.38 0.71 WSC1 3.36 0.99 3.37 0.83 WSC11 3.53 1.28 3.32 1.16 
          WSC12 3.36 1.19 3.26 1.22 
          WSC13 3.54 1.19 3.60 1.23 
          WSC14 3.31 1.31 3.39 1.28 
          WSC15 3.07 1.40 3.26 1.25 
     WSC2 3.58 0.97 3.37 0.94 WSC21 3.56 1.19 3.45 1.15 
          WSC22 3.57 1.30 3.56 1.11 
          WSC23 3.65 1.27 3.45 1.25 
          WSC24 3.63 1.28 3.19 1.31 
          WSC25 3.50 1.29 3.20 1.36 
     WSC3 3.61 0.95 3.41 0.86 WSC31 3.70 1.15 3.47 1.23 
          WSC32 3.65 1.16 3.37 1.18 
          WSC33 3.47 1.12 3.39 1.08 
SP 3.23 0.92 3.18 0.76 SP1 3.22 1.14 3.23 0.85 SP11 3.23 1.25 3.29 1.06 
          SP12 3.27 1.24 3.28 1.13 
          SP13 3.16 1.37 3.11 1.18 
     SP2 3.20 1.09 3.12 0.81 SP21 3.23 1.31 3.34 1.07 
          SP22 3.32 1.31 3.24 1.20 
          SP23 3.05 1.35 2.79 1.11 
     SP3 3.27 1.17 3.18 1.02 SP31 3.31 1.40 3.27 1.22 
          SP32 3.23 1.18 3.09 1.23 
*Item codes represent SLT33 and SLT34 description detailed in Table 7-20 as PLS analysis removed items SLT31 and SLT32 
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9.4.1 Evaluating Teachers' and School Executives' Responses: 

As mentioned in chapter 6, the teachers and school executives, who worked in the 16 schools, 

rated all items related to safety performance in their current work role using the following scale: 

1: strongly disagree (SD); 2: disagree (D); 3: neutral (N); 4: agree (A); 5: strongly agree (SA). 

They detailed their schools’ current safety performance current status. These schools were 

divided into two types (male, and female), and three levels (primary, elementary, and 

secondary). Table 9-2 details the number of teachers and school executives, the code for each 

school and, finally, the performance and score value. The mean and standard deviation values 

for the five perspectives and their factors are detailed in Table 9-3. By determining the mean 

rating for these samples, evidence can be obtained about which schools are perceived to have 

better safety performance attributes. Therefore, the teachers and school executives from school 

6 (an elementary male school), and school 3 (a primary male school) perceived that their school 

had the worst safety performance. School 6 scored 2.71 (or 54%) and recorded ratings of P1: 

2.67, P2: 2.80, P3: 2.98, P4: 2.64, and P5: 2.41; school 3 scored 2.79 (or 56%) and recorded 

ratings of P1: 2.70, P2: 2.50, P3: 3.05, P4: 3.01, and P5: 2.81. In contrast, teachers and school 

executives from school 7 (a secondary male school), and school 10 (a primary female school) 

perceived that their school had the best safety performance. School 7 scored 3.83 (or 77%) and 

recorded ratings of P1: 4.41, P2: 4.30, P3: 3.38, P4: 3.40, and P5: 3.39; school 10 scored 3.70 

(or 74%) and recorded ratings of P1: 3.63, P2: 4.08, P3: 3.64, P4: 3.54, and P5: 3.51. The best 

performance perspective was recorded in school 7 (P1: safety management and leadership), as 

discussed earlier. The worst rating was 1.96 (or 39%) and recorded ratings for school 11 

(primary female school) (P2: safety learning and leadership). Overall, the majority agreed that 

P1 (safety management and leadership) and P3 (safety policy, procedures, and processes) were 

applied satisfactorily. They rated P4 (workforce safety culture) as the lowest. A more 

comprehensive comparison between these schools is provided in the next sections. 

9.4.2 Evaluating Ministry of Education Officers' Responses 

After evaluating the teachers' and school executives' findings, this section provides the opinions 

of 48 Ministry of Education officers who worked on department of projects within Saudi school 

buildings. Although their ratings for all the items related to the safety performance in their 

current work roles, the Ministry of Education officers provided ratings for all items related to 

safety performance in the schools for which they are responsible. Table 9-3 presents the mean 

and standard deviation values for the five perspectives and their factors. Determining the mean 

rating for these samples provides evidence that the perspectives were perceived to have better 

rating attributes. Hence, Ministry of Education officers perceived that P2 (safety learning and 

training) was the worst safety performance (3.22). The others were close to this rating; P5 was 

rated as 3.29; P4 as 3.30; and P3 as 3.32. Further, P1 (safety management and leadership) was 
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rated as 3.42, indicating that they agreed with the schools management and leadership, which 

was their role in the Saudi schools. 

Table 9-2: Detailed finding breakdown of mean scores for school type and gender 

Cluster SE # T # Total P1 P2 P3 P4 P5 School Score 

School_ 1_M_Primary 3 12 3.48 3.62 3.01 3.33 2.82 3.29 66% 

School_ 2_M_Primary 2 11 3.38 3.73 3.95 3.69 3.58 3.65 73% 

School_ 3_M_Primary 2 12 2.70 2.50 3.05 3.01 2.81 2.79 56% 

Overall Male_Primary 7 35 42 3.19 3.28 3.34 3.34 3.07 3.24 65% 

School_ 4_M_Elementry 3 4 3.74 3.26 3.58 3.44 3.48 3.50 70% 

School_ 5_M_Elementry 3 4 3.47 3.14 3.37 3.11 2.90 3.21 64% 

School_ 6_M_Elementry 2 4 2.67 2.80 2.98 2.64 2.41 2.71 54% 

Overall Male_Elementry 8 12 20 3.29 3.07 3.31 3.06 2.93 3.14 63% 

School_ 7_M_Secondary 2 6 4.41 4.30 3.38 3.40 3.39 3.83 77% 

School_ 8_M_Secondary 2 7 3.85 3.76 2.69 3.22 3.14 3.38 68% 

School_ 9_M_Secondary 3 9 3.41 3.61 3.44 3.48 3.38 3.47 69% 

Overall Male_Secondary 7 22 29 3.89 3.89 3.17 3.37 3.30 3.56 71% 

School_ 10_F_Primary 2 8 3.63 4.08 3.64 3.54 3.51 3.70 74% 

School_ 11_F_Primary 1 7 3.66 1.96 4.08 3.52 3.01 3.21 64% 

Overall Female_Primary 3 15 18 3.64 3.02 3.86 3.53 3.26 3.45 69% 

School_ 12_F_Elementry 4 4 3.63 3.83 3.81 3.61 3.37 3.66 73% 

School_ 13_F_Elementry 6 5 3.20 3.26 3.67 3.54 3.19 3.36 67% 

Overall Female_Elementry 10 9 19 3.42 3.54 3.74 3.57 3.28 3.51 70% 

School_ 14_F_Secondary 3 6 3.40 3.53 3.08 3.40 2.51 3.22 64% 

School_ 15_F_Secondary 2 6 3.12 3.74 3.69 3.55 3.40 3.49 70% 

School_ 16_F_Secondary 2 5 2.98 2.58 3.84 3.62 2.84 3.14 63% 

Overall Female_Secondary 7 17 24 3.16 3.28 3.54 3.52 2.92 3.29 66% 

Primary School 10 50 60 3.37 3.18 3.54 3.42 3.15 3.33 67% 

Elementary School 18 21 39 3.34 3.26 3.48 3.27 3.07 3.29 66% 

Secondary School 14 39 53 3.53 3.59 3.35 3.45 3.11 3.42 68% 

Male Schools 22 69 91 3.46 3.41 3.27 3.26 3.10 3.31 66% 

Female Schools 20 41 61 3.37 3.28 3.69 3.54 3.12 3.40 68% 

Overall 42 110 152 3.42 3.36 3.45 3.38 3.11 3.35 67% 
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Table 9-3: Perspective and factor mean and standard deviation values for teachers, school executives, and 
Ministry of Education officers 

Code Descriptions Teachers 
School 

Executives 

Ministry of 
Education 
Officers 

Mean SD Mean SD Mean SD 

SML Safety Management and Leadership 3.42 0.65 3.42 0.69 3.42 0.69 

SML1 Management Commitment to Safety 3.45 0.84 3.54 0.86 3.47 0.76 

SML2 Management’s Active Participation 
in Safety 

3.37 1.01 3.37 1.07 3.47 0.84 

SML3 Safety Communication and 
Relations 

3.52 0.77 3.46 0.85 3.36 0.70 

SML4 Safety Practice Incentives 3.56 1.18 3.52 1.18 3.41 1.04 

SML5 Perceived Supervisor Competence 3.22 0.96 3.21 1.06 3.39 0.95 

SLT Safety Learning and Training 3.42 0.89 3.40 0.92 3.22 0.87 

SLT1 Safety Training, Seminar, and 
Promotional Strategies 

3.53 0.98 3.47 1.09 3.43 0.86 

SLT2 Safety learning openness 3.33 0.93 3.48 0.93 3.05 0.90 

SLT3 Safety knowledge and competence 3.42 1.40 3.26 1.50 3.18 1.46 

SPPP Safety Policy, Procedures and Processes 3.47 0.73 3.40 0.85 3.32 0.69 

SPPP1 Safety procedures, audits and 
reviews 

3.48 0.90 3.33 0.98 3.33 0.77 

SPPP2 Safety accountability and feedback 3.30 0.91 3.48 0.95 3.07 0.82 

SPPP3 Built environment safety 3.62 0.93 3.39 1.09 3.56 0.84 

WSC Workforce Safety Culture 3.40 0.76 3.41 0.61 3.30 0.69 

WSC1 Individual responsibility to safety 3.33 0.85 3.50 0.79 3.33 0.83 

WSC2 Perceptions of work situation and 
pressure 

3.43 0.96 3.39 0.87 3.20 0.92 

WSC3 Propensity to report incidents and 
accidents 

3.45 0.89 3.33 0.91 3.37 0.74 

SP Safety Performance 3.15 0.81 3.10 0.77 3.29 0.65 

SP1 Safety accident and incident rates 
and appropriate responses 

3.18 0.94 3.23 0.75 3.32 0.73 

SP2 General safety behaviours of staff 3.11 0.85 3.15 0.88 3.12 0.65 

SP3 Emergency response 3.16 1.05 2.91 1.02 3.44 0.88 

 

9.5 Applying Safety Performance BSC for Benchmarking Saudi Schools 

The five developed enabling and outcome perspectives were utilised as the framework to 

provide the benchmark for the current effectiveness of safety performance BSC in Saudi schools. 

Furthermore, the benchmark was identified by all three participant groups (i.e. teachers, school 

executives, and Ministry of Education officers). The mean important value for each item (Table 

9-1, column A) was used to create relative and global weights for each item in the BSC. The 

mean performance rating for each item (Table 9-1, column B) was then multiplied by the 

relative and global weights to create a score for each perspective and its factors. Table 9-4 

details each item's relative and global weighting, the resulting performance scores for each 
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perspective and its factors, and the overall scores for each school. Each benchmarking 

calculation and the implications of the results are discussed in the following sections. 

9.5.1 Determining Relative and Global Weights 

Before evaluating the Saudi schools’ performances, the relative and global weights were 

determined (Table 9-4). The relative weights (ri) of items were determined through the 

importance rating from all participants (i.e. teachers, school executives, and Ministry of 

Education officers) (N = 200). Through group agreement, each perspective was weighted and 

compared with the other perspectives; importantly, the perspectives' weights needed to equal 

100%. Safety management and leadership was identified as the most important perspective 

(23.07%), followed closely by safety learning and training (22.91%). The remaining 

perspectives had an importance weighting of 19.19% for workforce safety culture, 18.05% for 

safety policy, procedures, and processes, and 16.78 for safety performance. The relative and 

global weights are detailed in Table 9-4. 

Table 9-4: Formula for calculating relative and global weights of perspectives, factors and items  

Perspective Weight (From Data) CA (Column A Rating) 

ki Factor1  [F1 (CA) / (F1(CA)+F2(CA)+…+F5(CA))] 

ri Item1  [F1I1 (CA) / (F1I1(CA)+F1I1(CA)+…+F1I5(CA))] 

ki Item1  (P1 Weight * ki Factor1 * ri Item1) 

AVE  (Average Variance Extracted) xi (Column B Rating) 

Factor1 AVE   [(ri Item1 * xi Item1) + (ri Item2 * xi Item2) + … + (ri Item5 * xi Item5)] 

Perspective1 AVE 
 [(Factor1 AVE * ki Factor1) + (Factor2 AVE * ki Factor2) + … + (Factor5 AVE * 
ki Factor5)] 

  

The relative weights of the items were determined using importance scores solicited by the 

questionnaire. The (ri) was calculated by dividing SML11(CA) by the aggregate of the items in 

the same factor as 0.1992 (i.e., rSML11 [SML11(CA) / (SML11(CA) + SML12(CA) +…+ SML15(CA))]). 

So, rSML11 = [3.7883 / (3.7883 + 3.8737 +…+ 3.8414)]. That means that rSML11 = 0.1992 provided 

the relative weight for SML11 from the safety management and leadership perspective. Table 9-

5 also details the relative weight for all 64 items. Prior to calculating the global weights (ki) for 

each item, the global weights for each factor were calculated. Further, the global weights for 

each factor were calculated by dividing SML11(CA) by the aggregate of the other factors in the 

same perspective as 0.2153 (i.e., kSML1 [SML1 (CA) / (SML1(CA)+SML2(CA)+…+SML5(CA))]). So, 

kSML1 = [3.8053 / (3.8053 + 3.3216 + … + 3.4242)]. That means that kSML1 = 0.2153, using the 

global weight for SML1 from the safety management and leadership perspective.  

Table 9-5 presents the global weights for all 17 factors. Using the previous global weight results, 

(ki) for each item was calculated by multiplying the perspective weight (from the questionnaire) 

by the factor global weight, by item relative weight as 0.0099 (i.e., kSML11 (SML Weight * kSML1 
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* rSML11)). Hence, kSML11 = (0.2307 * 0.2153 * 0.1992). Thus, kSML11 = 0.0099, using the global 

weight for SML11 from the safety management and leadership. Table 9-5 also provides the 

global weights for all 64 items. In summary, the relative weights were used to calculate the 

scores for all five perspectives and the global weights to determine the Saudi schools' safety 

BSC score. 

9.5.2 Evaluating Safety Performance BSC Perspectives, Factors and Items 

As described in chapter 6, the questionnaire consisted of two columns, A and B. Column A 

measured the importance of each item, while column B measured the performance of each item. 

Table 9-5 presents the baseline performance of the important findings. To provide a baseline 

benchmark on the performance of Saudi schools, a score was calculated for each perspective 

and its factors of the framework, as well as the overall safety performance BSC index (Table 9-

5). First, the factor scores were calculated by summing the weighted result ri(xi) for each item 

within a factor (e.g. SML1 = 0.6730 + 0.7400 + 0.7219 + 0.6768 + 0.6698 = 3.48 or 70%). Then, 

the perspective scores were calculated by summing the multiply factor score in ki for each factor 

within a perspective (e.g. SML = (3.48 * 0.2153) + (3.40 * 0.1880) + (3.46 * 0.2035) + (3.49 * 

0.1993) + (3.27 * 0.1938) = 3.42 or 68%). The overall BSC index was calculated by summing 

the weighted global result ki(xi) for each item (i.e. BSC index = 0.0334 +….+ 0.0868 = 3.35 or 

67%). Although a benchmark score of 67% implies that, as of 2012, safety in Saudi schools was 

moderately to highly effective, this result also demonstrates that there was much room for 

improvement. Furthermore, this overall rating provided a more holistic view of safety BSC 

performance by encapsulating both process enabling (i.e. SML, SLT, SPPP, and WSC) and 

outcome (SP) perspectives.  

Additionally, the evidence of the underperforming perspectives in the safety BSC value creation 

process (Figure 9-1). The result for each perspective ranged between 64% and 68%. 

Surprisingly, the two highest performing perspectives were safety management and leadership, 

and safety policy, procedures, and processes (68%), indicating that the teachers, school 

executives, and Ministry of Education officers were satisfied with the roles of safety in the 

Saudi schools; they also wanted to work on applying it. Conversely, the lowest performing 

perspective was safety performance (64%), which shows that the safety performance of any 

school depends on the performance of the process enabling perspectives (i.e. SML, SLT, SPPP, 

and WSC).    
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Table 9-5: Evaluating Saudi school safety performance using developed BSC benchmarking method 
P Weight F Weight Cod CA_result Factor AVE (CA) ri KFactor Kitem  CB_result (xi) Factor AVE (CB) Perspective AVE ri (xi) ki (xi) 

SML: 
0.2307 

SML1 0.2153 SML11 3.7883 3.8035 0.1992 0.2153 0.0099 3.3785 3.4815 3.4249 0.6730 0.0334 
SML12 3.8737 0.2037 0.0101 3.6332 70 % 68 % 0.7400 0.0368 
SML13 3.6675 0.1928 0.0096 3.7432 0.7219 0.0359 
SML14 3.8468 0.2023 0.0100 3.3460 0.6768 0.0336 
SML15 3.8414 0.2020 0.0100 3.3159 0.6698 0.0333 

SML2 0.1880 SML21 3.3139 3.3216 0.3326 0.1880 0.0144 3.2912 3.4069 1.0945 0.0475 
SML22 3.2343 0.3246 0.0141 3.2813 68 % 1.0650 0.0462 
SML23 3.4166 0.3429 0.0149 3.6379 1.2473 0.0541 

SML3 0.2035 SML31 3.9257 3.5951 0.2730 0.2035 0.0128 3.7231 3.4612 1.0164 0.0477 
SML32 3.6061 0.2508 0.0118 3.7345 69 % 0.9365 0.0440 
SML33 3.3990 0.2364 0.0111 2.9395 0.6948 0.0326 
SML34 3.4497 0.2399 0.0113 3.3915 0.8136 0.0382 

SML4 0.1993 SML41 3.3960 3.5210 0.4822 0.1993 0.0222 3.6125 3.4923 1.7421 0.0801 
SML42 3.6460 0.5178 0.0238 3.3803 70 % 1.7502 0.0805 

SML5 0.1938 SML51 3.5522 3.4242 0.5187 0.1938 0.0232 3.2940 3.2720 1.7086 0.0764 
SML52 3.2961 0.4813 0.0215 3.2483 65 % 1.5634 0.0699 

SLT: 
0.2291 

SLT1 0.3273 SLT11 3.2703 3.4850 0.1564 0.3273 0.0117 3.4109 3.4779 3.3479 0.5335 0.0400 
SLT12 3.4685 0.1659 0.0124 3.2938 70 % 67 % 0.5464 0.0410 
SLT13 3.4875 0.1668 0.0125 3.2182 0.5367 0.0403 
SLT14 3.8741 0.1853 0.0139 3.7002 0.6855 0.0514 
SLT15 3.3072 0.1582 0.0119 3.6858 0.5830 0.0437 
SLT16 3.5023 0.1675 0.0126 3.5395 0.5928 0.0445 

SLT2 0.3418 SLT21 3.5322 3.6395 0.2426 0.3418 0.0190 3.1512 3.2875 0.7646 0.0599 
SLT22 3.7244 0.2558 0.0200 3.3049 66 % 0.8455 0.0662 
SLT23 3.7214 0.2556 0.0200 3.4697 0.8870 0.0695 
SLT24 3.5799 0.2459 0.0193 3.2143 0.7904 0.0619 

SLT3 0.3309 SLT31 3.6438 3.5238 0.5170 0.3309 0.0392 3.2161 3.2817 1.6628 0.1261 
SLT32 3.4038 0.4830 0.0366 3.3519 66 % 1.6189 0.1228 

SPPP: 
0.1805 

SPPP1 0.3332 SPPP11 3.3875 3.5527 0.1192 0.3332 0.0072 3.3500 3.3786 3.4019 0.3993 0.0240 
SPPP12 3.5137 0.1236 0.0074 3.4030 68 % 68 % 0.4207 0.0253 
SPPP13 3.5132 0.1236 0.0074 3.1647 0.3912 0.0235 
SPPP14 3.5365 0.1244 0.0075 3.2287 0.4017 0.0242 
SPPP15 3.6726 0.1292 0.0078 3.5350 0.4568 0.0275 
SPPP16 3.7774 0.1329 0.0080 3.2688 0.4344 0.0261 
SPPP17 3.3725 0.1187 0.0071 3.7407 0.4439 0.0267 
SPPP18 3.6484 0.1284 0.0077 3.3544 0.4306 0.0259 

SPPP2 0.3086 SPPP21 3.3086 3.2902 0.2011 0.3086 0.0112 3.5099 3.2844 0.7059 0.0393 
SPPP22 3.2768 0.1992 0.0111 3.0622 66 % 0.6099 0.0340 
SPPP23 3.1693 0.1926 0.0107 3.4224 0.6593 0.0367 
SPPP24 3.4408 0.2092 0.0117 3.3708 0.7050 0.0393 
SPPP25 3.2556 0.1979 0.0110 3.0531 0.6042 0.0337 

SPPP3 0.3582 SPPP31 3.8175 3.8196 0.4997 0.3582 0.0323 3.3241 3.5249  1.6611 0.1074 
SPPP32 3.8217 0.5003 0.0323 3.7255 70 % 1.8638 0.1205 
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P Weight F Weight Cod CA_result Factor AVE (CA) ri KFactor Kitem  CB_result (xi) Factor AVE (CB) Perspective AVE ri (xi) ki (xi) 
WSC: 
0.1919 

WSC1 0.3143 WSC11 3.4994 3.2943 0.2125 0.3143 0.0128 3.3436 3.3890 3.3712 0.7104 0.0428 
WSC12 3.1982 0.1942 0.0117 3.2833 68 % 67 % 0.6375 0.0384 
WSC13 3.4727 0.2108 0.0127 3.6100 0.7611 0.0459 
WSC14 3.2320 0.1962 0.0118 3.3987 0.6669 0.0402 
WSC15 3.0693 0.1863 0.0112 3.2910 0.6132 0.0370 

WSC2 0.3399 WSC21 3.5494 3.5626 0.1993 0.3399 0.0130 3.4392 3.3415 0.6853 0.0447 
WSC22 3.5767 0.2008 0.0131 3.5544 67 % 0.7137 0.0465 
WSC23 3.6255 0.2035 0.0133 3.4477 0.7017 0.0458 
WSC24 3.6102 0.2027 0.0132 3.1281 0.6340 0.0413 
WSC25 3.4513 0.1938 0.0126 3.1321 0.6068 0.0396 

WSC3 0.3458 WSC31 3.6832 3.6249 0.3387 0.3458 0.0225 3.4238 3.3840 1.1596 0.0769 
WSC32 3.6833 0.3387 0.0225 3.3497 68 % 1.1346 0.0753 
WSC33 3.5082 0.3226 0.0214 3.3783 1.0899 0.0723 

SP: 
0.1678 

SP1 0.3335 SP11 3.2203 3.2371 0.3316 0.3335 0.0186 3.3193 3.2438 3.1839 1.1007 0.0616 
SP12 3.2868 0.3385 0.0189 3.2752 65 % 64 % 1.1085 0.0620 
SP13 3.2041 0.3299 0.0185 3.1358 1.0346 0.0579 

SP2 0.3301 SP21 3.2487 3.2041 0.3380 0.3301 0.0187 3.3584 3.1354 1.1350 0.0628 
SP22 3.2870 0.3420 0.0189 3.2388 63 % 1.1075 0.0613 
SP23 3.0767 0.3201 0.0177 2.7895 0.8929 0.0494 

SP3 0.3365 SP31 3.2910 3.2661 0.5038 0.3365 0.0284 3.2443 3.1720 1.6345 0.0923 
SP32 3.2412 0.4962 0.0280 3.0986 63 % 1.5375 0.0868 

Overall    3.4890    
1.0000 3.3634 

   
3.3524 
67 % 

Perspective Weight (From Data), CA (Column A Results), ki Factor1 (F1 (CA) / [F1(CA)+F2(CA)+…+F5(CA)]), ri Item1 (F1I1 (CA) / [F1I1(CA)+F1I1(CA)+…+F1I5(CA)]), ki Item1 (P1 Weight * ki Factor1 * ri Item1), xi (Column B (CB) Results), 
AVE (Average Variance Extracted), Factor1 AVE ([(ri Item1 * xi Item1) + (ri Item2 * xi Item2) + … + (ri Item5 * xi Item5)]),Perspective1 AVE ([(Factor1 AVE * ki Factor1) + (Factor2 AVE * ki Factor2) + … + (Factor5 AVE * ki 
Factor5)]) 
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Figure 9-1: Spider diagram showing Saudi school’s performance score across five BSC perspectives 
 

9.6 Comparative Analysis of 16 Schools Participating in Main Study 

The previous method (say what it was) was utilised to benchmark the safety performance of 16 

Saudi schools. This was achieved by replacing the mean safety performance BSC scores with 

the safety performance BSC perspectives (SML, SLT, SPPP, WSC, and SP) of each school 

(Table 9-2).  

9.6.1 Male Schools (N=9) 

The primary male schools' data included three primary schools: school 1 (S1), school 2 (S2), 

and school 3 (S3). It also contained the total results for all primary male schools (Figure 9-2). 

The data recorded S2 as the highest performance for SLT, SPPP, WSC, and SP, while S3 

recorded the lowest performance for SML, SLT, and WSC. On the other hand, teachers and 

school executives in S1 had a neutral opinion of all perspectives, except SP (2.82). Overall, the 

teachers and school executives in the three schools had a neutral opinion of all the perspectives. 

Figure 9-2 presents a spider diagram showing the safety BSC performance scores for the 

previous data. 
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Figure 9-2: Perspectives rating (bar chart) and school overall scores (spider diagram) for primary level 
male schools 

 

Next, the elementary male schools' data include three elementary schools: school 4 (S4), school 

5 (S5), and school 6 (S6). It also contained the total results for all the elementary male schools 

(Figure 9-3). The data recorded S4 as the highest performance for all perspectives, while S6 

recorded the lowest performance for all perspectives. The teachers and school executives in S5 

had a neutral opinion of all the perspectives. Overall, the teachers and school executives in the 

three schools had a neutral opinion of all perspectives. Figure 9-3, a spider diagram, shows the 

safety BSC performance scores for the previous data. 
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Figure 9-3: Perspectives rating (bar chart) and school overall scores (spider diagram) for elementary level 

male schools 
 

The secondary male schools' data included three secondary schools: school 7 (S7), school 8 (S8), 

and school 9 (S9). It also contained the total results for all secondary male schools (Figure 9-4). 

The data recorded S7 as the highest performance for SML, SLT, and SP, while S8 recorded the 

lowest performance for SPPP, WSC, and SP. The teachers and school executives in S8 had a 

neutral opinion of all perspectives. Overall, the teachers and school executives in the three 

schools had a neutral opinion of all perspectives. Figures 9-4, a spider diagram, showed the 

safety BSC performance scores for the previous data. 
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Figure 9-4: Perspectives rating (bar chart) and school overall scores (spider diagram) for secondary level 

male schools 
 

Generally, although the teachers and school executives had a neutral opinion of all perspectives; 

they considered that SML and SLT had the highest performance and SP the lowest. These 

findings indicated that SPPP and WSC should be improved in the male schools; their 

implementation was perceived as resulting in a high performance for SP (Figure 9-5). The next 

section will compare the data findings from female schools. 
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Figure 9-5: Perspectives rating (spider diagram) for overall male schools 
 

9.6.2 Female Schools (N=7) 

The primary female schools data included two primary schools: school 10 (S10) and school 11 

(S11). It also contained the total results for all primary female schools (Figure 9-6). The data 

recorded S10 as the highest performance for SLT, WSC, and SP, while S11 recorded the lowest 

performance for SLT and SP. The teachers and school executives agreed upon the performance 

of SPPP. Overall, the two schools had neutral opinions for all the perspectives. Figures 9-6, a 

spider diagram, shows the safety BSC performance scores for the previous data. 
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Figure 9-6: Perspectives rating (bar chart) and school overall scores (spider diagram) for primary level 
female schools 

 

The elementary female schools' data included two elementary schools: school 12 (S12) and 

school 13 (S13). It also contained the total results for all the elementary female schools (Figure 

9-7). The data recorded indicated that S12 and S13 were close to each other; however, the SML 

and SLT in S12 was higher than in S13. Overall, the teachers and school executives in the two 

schools had a neutral opinion of all the perspectives. Figure 9-7, a spider diagram, shows the 

safety BSC performance scores for the previous data. 
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Figure 9-7: Perspectives rating (bar chart) and school overall scores (spider diagram) for elementary level 
female schools 

 

Last, but not least, the secondary female schools data included three secondary schools: school 

14 (S14), school 15 (S15), and school 16 (S16). It also contained the total results for all 

secondary female schools (Figure 9-8). The data recorded S14 as the highest performance for 

SML and the lowest performance for SP. Furthermore, S16 was the highest performance for 

SPPP and WSC and the lowest performance for SML and SLT. On the other hand, S15 recorded 

the highest performance for SLT and SP. Overall, the teachers and school executives in the 

three schools had a neutral opinion for all the perspectives. Figures 9-8, a spider diagram, shows 

the safety BSC performance scores for the previous data. 
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Figure 9-8: Perspectives rating (bar chart) and school overall scores (spider diagram) for secondary level 
female schools 

 

Generally, although the teachers and school executives had a neutral opinion of all perspectives, 

they considered SPPP and WSC the highest performance and SP the lowest. Thus, the SML and 

SLT was thought to improve safety in the female schools, and so achieve a high performance 

for SP (Figure 9-9). 
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Figure 9-9: Perspectives rating (spider diagram) for overall female schools 
 

9.6.3 Comparing Male and Female Schools 

Finally, Figure 9-10 shows the performance rating for all the perspectives in the male and 

female schools, as well as overall. The data indicated that there were low performances for 

SPPP and WSC in the male schools, while these perspectives were high in the female schools. 

Although the values for SML, SLT, and SP were close to each other, especially SP (3.12, 

female and 3.10, male), the teachers and school executives in the male schools recorded a higher 

performance for SML and SLT than the participants in the female schools. 

 
 

Figure 9-10: Perspectives rating (spider diagram) for male, female and overall schools 
 

9.7 Comparative Analysis of the Case Study results (6 schools) 

The above described benchmarking method was utilised to benchmark the safety performance 

of 6 Saudi schools that were involved in a detailed case study that followed the main study. This 

outcome was achieved by replacing the mean safety BSC performance scores for the safety BSC 

perspectives (SML, SLT, SPPP, WSC, and SP) of each school (Section 8.3, Table 8-1).  
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9.7.1 School 1 (S1) – Male Primary School in Western Saudi Arabia 

School 1 (S1) was a male primary school in the western region of Saudi Arabia. The study 

participants were 1 Ministry of Education officer, 2 school executives, and 7 teachers. The 

school had between 1001 and 1500 students. Both school executives had a Master’s degree in 

education, while the remainder had a Bachelor’s degree. Additionally, the majority (7) had more 

than 11 years’ experience, while two had less than 10 years.  

The data recorded the safety performance for S1 as the worst performance. SML obtained a 

slightly poor performance (1.92), while the SLT obtained a very poor performance (1.76). 

Furthermore, SPPP, WSC, and SP achieved a slightly poor performance (1.88, 2.06, and 2.12) 

(Figure 9-11). The score of the school was 39%. This score showed that the safety performance 

school was slightly poor. This outcome appears to result from several factors (Saudi Ministry of 

Education, 2013): the school’s safety policy, procedures, and processes had not been reviewed 

in the last two years; and it had not been a standing item at the school staff’s usual meetings. 

Additionally, there was no regular fire evacuation training. 

This lack of training occurred despite the two school executives being highly educated, and with 

the majority having more than 11 years’ experience. Further, the school size was not compatible 

to the student numbers. Furthermore, the male students were more active than the female 

students. 

9.7.2 School 2 (S2) – Male Elementary School in Central Saudi Arabia 

School 2 (S2) was a male elementary school in central Saudi Arabia. The school participants 

included 1 Ministry of Education officer, 2 school executives, and 8 teachers. It had between 

501 and 1000 students. Additionally, all the participants had a Bachelor’s degree. The majority 

(9) had less than 15 years’ experience, while two had more than 20 years. 

The data recorded the safety performance for S2 as moderately performance. All the 

perspectives revealed a slightly poor performance: SML (2.48), SLT (2.17), SPPP (2.47), WSC 

(2.35), and SP (2.37) (Figure 9-11). The school’s score was 47%, which inferred that the safety 

performance in the school was considered as a slightly poor. These findings resulted from a 

number of factors (Saudi Ministry of Education, 2013): although the school staff received a 

copy of the school safety policy, procedures, and processes, they did not confirm that they 

understood it. Furthermore, the majority of the school staff did not participate in any first aid 

and safety training courses. Finally, as with S1, the male students were more active than the 

female students. 
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9.7.3 School 3 (S3) – Male Secondary School in Eastern Saudi Arabia 

School 3 (S3) was a male secondary school in eastern Saudi Arabia. The participants in the 

school were 1 Ministry of Education officer, 3 school executives, and 10 teachers. The school 

had between 501 and 1000 students. Additionally, three teachers had a Master’s degree, while 

the rest had a Bachelor’s degree. The majority (10) had less than 20 years’ experience, while 

four had more than 20 years. 

The data recorded the safety performance for S3 as a very good performance. All the 

perspectives obtained a very good performance: SML (4.28), SLT (4.40), SPPP (4.34), WSC 

(4.31), and SP (4.43) (Figure 9-11). The school score was 87%, which lead the school being 

considered as having a very good safety performance. The findings occurred for a number of 

factors (Saudi Ministry of Education, 2013): all staff had received safety policy, procedures, and 

processes; they understood it. Also, the majority of participating school staff regularly attended 

first aid and safety training courses. Furthermore, their fire evacuation training had been 

undertaken routinely. Finally, the communication between the school management and the 

Ministry of Education was periodic. 

9.7.4 School 4 (S4) – Female Primary School in Northern Saudi Arabia 

School 4 (S4) was a female primary school in the northern region of Saudi Arabia. The 

participants in this school were 1 Ministry of Education officer, 2 school executives, and 7 

teachers. There were between 201 and 500 students. All participants had only a Bachelor’s 

degree. The majority (8) had less than 20 years’ experience, while the Ministry of Education 

officer and one of the school executive had more than 20 years.  

The data recorded the safety performance for S3 as the worst performance. The SLT obtained a 

very poor performance (1.59), while the rest had a slightly poor performance: SML (1.86), 

SPPP (2.08), WSC (2.18), and SP (1.87) (Figure 9-11). The school’s score was 38%, which lead 

to the participants, in general, considering the safety performance as slightly poor. These 

findings resulted from a number of factors (Saudi Ministry of Education, 2013): the school’s 

safety policy, procedures, and processes had not been reviewed in the last few years. There was 

no routine fire evacuation training, and the communication between the school staff and the 

Ministry of Education was poor due to social customs. 

9.7.5 School 5 (S5) – Female Elementary School in Southern Saudi Arabia 

School 5 (5) was as female elementary school in the southern region of Saudi Arabia. The 

participants in this school were 1 Ministry of Education officer, 2 school executives, and 6 

teachers. The school had less than 200 students. Also, the school executive had a Master’s 
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degree, while the rest had a Bachelor’s degree. The majority (8) had less than 20 years’ 

experience, while one of the school executive had more than 20 years’ experience.  

The data recorded the safety performance for S4 as the most horrible performance. The SP was 

a very poor performance (1.71), while the rest resulted in a slightly poor performance: SML 

(1.86), SLT (1.83), SPPP (1.88), and WSC (1.88) (Figure 9-11). The school’s score was 37%, 

which it will lead, in general, to the consideration that the safety performance was slightly poor. 

These results occurred for a number of factors (Saudi Ministry of Education, 2013): school staff 

had not reviewed the school safety policy, procedures, and processes for four years ago; the fire 

evacuation training had not been done in the last two years. The communication between the 

school staff and the Ministry of Education was very poor due to the social customs. 

Additionally, the school was outside the city. 

9.7.6 School 6 (S6) – Female Secondary School in Central Saudi Arabia 

School 6 (6) was a female secondary school in central Saudi Arabia. The participants were 1 

Ministry of Education officer, 3 school executives, and 9 teachers. The school had more than 

1500 students. The Ministry of Education officer, who had the responsibility for the school, and 

one school executive both had a Master’s degree, while the rest had a Bachelor’s degree. The 

majority (11) had less than 20 years’ experience, while two (the school officer and a teacher) 

had more than 20 years’ experience.  

The data recorded the safety performance for S6 as a very good performance. Four perspectives 

were identified as having a very good performance: SLT (4.21), SPPP (4.24), WSC (4.38), and 

SP (4.34), while SML had a good performance (4.16) (Figure 9-11). The school’s score was 

85%, which lead, in general, to a consideration that the safety performance was very good. This 

finding resulted from several factors (Saudi Ministry of Education, 2013): the safety policy, 

procedures, and processes manual had been reviewed and understood by all school staff. Further, 

the school provides monthly first aid and safety training courses, and fire evacuation training. 

However, due to the social customs, there was poor communication; the school management 

communicated with the Ministry of Education, especially the Ministry’s officer, via the 

telephone and emails. 
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Figure 9-11: Perspectives ratings for all schools 
 

9.7.7 Comparing Case Study Schools by Gender 

As described previously, the schools in Saudi Arabia are divided along gender lines. The 

performance rating for all perspectives (i.e. poor communication, social custom, and other 

compatible issue such as, not reviewing and understanding safety policy, low number of first aid 

and safety training courses) for males and females indicated that the male schools rated higher 

than the female schools (Figure 9-12). In contrast, a number of previous studies reported that 

safety in girl schools were greater than in boy schools (Baldry, 2003; Bosworth, Espelage, & 

Simon, 1999; Chen & Astor, 2009; Hu & Lin, 2001; Kumpulainen, Räsänen, Henttonen, 

Almqvist, Kresanov, Linna, Moilanen, Piha, Puura, & Tamminen, 1998; Nansel et al., 2001; 

Rigby, 2005). 
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Figure 9-12: Perspectives rating _ male and female schools 

 

9.7.8 Comparing Case Study Schools by Type 

Schools in Saudi Arabia are divided into three types: primary, elementary, and secondary. The 

performance rating for all perspectives in the three school types indicated that the safety 

performance for all perspectives in secondary schools were higher than in the primary and 

elementary schools (Figure 9-13). Various safety practitioners in the schools believed that the 

prevalence of school safety was dissimilar from school to school, specifically due to the distinct 

dynamics in each individual school type (Astor et al., 2002; Benbenishty & Astor, 2005; 

Benbenishty et al., 2002). This result confirms the findings of Zeira et al, (2003), that the 

prevalence of school safety is dependent on the school type. It appears that, added to this, in the 

case of the Saudi schools, the students in the secondary school were older than other students; 

thus, their safety awareness was higher. 

Another important aspect is the location of the school due to the large differences between each 

region, there are distinct social and cultural contexts (Basu, 1992; Dyson & Moore, 1983; 

Jejeebhoy, 2000). It was also apparent that the capital of Saudi Arabia, located in the central 

region, had a concentration of funding and resources that were assigned to education, in general, 

with a greater emphasis on safety. Furthermore, the large oil companies are also located in the 

eastern region, where there are a number of expatriate staff who have higher expectations 

regarding safety performance in their schools. 
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Figure 9-13: Perspectives rating _ primary, elementary, and secondary schools 

 

9.7.9 Comparing Case Study Schools by Region 

As described previously, there are five regions in Saudi Arabia: central, west, east, north, and 

south. The findings for the performance rating, for all the perspectives, showed that the eastern 

region performance was higher than in the other regions (Figure 9-14). As shown earlier, the 

social systems that characterise any region provide different experiences to the other regions 

(Basu, 1992; Dyson & Moore, 1983; Jejeebhoy, 2000). Further, the safety performance in these 

schools required high education standards as all oil exploration companies are located in the 

eastern region, and most employees are foreigners. Furthermore, the results shows that safety 

performance of all the perspectives in the central region were good performance, mainly 

because the capital of Saudi Arabia is located in that region, and safety considerations are high. 

 

 

 

 

 

 



Chapter 9: Framework Application: Saudi School Benchmarking 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       215 

 

Figure 9-14: Perspectives rating _ central, west, east, north, and south regions 

 

9.8 Future Development 

This chapter presented the first of five stages required to develop a comprehensive 

benchmarking method for a valid safety performance BSC framework in Saudi schools. The 

remaining four research stages are recommended for future study, namely: (1) improving 

framework robustness; (2) integrating developed structural equation into the safety performance 

BSC process; (3) strengthening the benchmarking methodology; and (4) conducting a 

longitudinal study on the safety performance in Saudi schools. A brief description of each stage 

is presented in the following paragraphs. 

Although the developed framework encapsulated numerous elements of the safety BSC process, 

other perspectives and items require consideration in future revisions. As mentioned earlier in 

the PLS analysis (section 7.4.4), two items had less than the acceptable loading (0.50) (i.e. 

Employees understand the purpose of the safety management system (SLT31) and Employees 

know when to report near accidents (SLT32). Thus, they were removed from the framework in 

the current study. Undeniably, the purpose of safety in the schools, and knowing when to report 

near accidents, should be understood by staff who attend such information from attending 

learning and training seminars. This outcome would improve the outcomes from such seminars 

and, consequently, improve the safety learning and training perspective. 

Next, the structure equations (developed in Chapter 7) could be incorporated into the new safety 

performance BSC benchmarking method to assist Saudi Ministry of Education officers to 
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improve the safety performance in their schools. In the current study, the safety performance 

score, across the five perspectives, provided evidence in relation to where the deficiencies in the 

safety BSC process originated. However, the study did not indicate the most appropriate paths 

to take to achieve higher safety performance value creation. Nevertheless, the developed 

structural equations provide Saudi Ministry of Education with insights into the causal nature and 

strength of the identified relationships. Thus, providing a roadmap for delivering future safety 

performance BSC strategies is important. 

Additionally, the adopted benchmarking method could be strengthened in a number of areas. 

For example, the Analytical Hierarchy Process (AHP), developed by Saaty (1970), would 

provide more accurate relative and global weights for the perspectives and items. In the current 

study, the items were evaluated through a qualitative assessment scale. Therefore, future 

benchmarking investigations should include some qualitative safety performance items to 

provide a more accurate representation of the effectiveness of a safety BSC process. Thus, 

safety performance could be better evaluated by examining responsible attitudes and behaviour 

values in the schools. 

Finally, once a comprehensive benchmarking method has been formulated, valuable information 

would be acquired by a series of safety performance benchmarking investigations in Saudi 

schools over a five year period. Such a longitudinal study would enable Saudi Ministry of 

Education officers to evaluate improvements in safety performance across each perspective and 

their associated items. Additionally, such results would provide evidence for connecting 

different school safety strategies and their resulting outcomes. For example, improvements in 

safety performance scores in one or more perspectives could be linked with better safety 

performance BSC policies. 

9.9   Chapter Summary 

The safety BSC performance framework for Saudi schools, described in chapter 8, could be 

applied in several Saudi schools. The framework is able to score the safety performance in any 

school through the five perspectives. The findings would indicate the safety needs required in 

the schools and, once again, would guide the Ministry of Education officers in evaluating and 

improving safety performance in their schools. This would be achieved through utilising 

benchmarking and performance evaluation approaches. The researcher, therefore, argues that 

evaluating the baseline performance of the safety BSC in Saudi schools is the first, and most 

important, step to benchmarking school safety performance. For this reason, it is hoped that the 

current study will inspire other researchers to initiate research into benchmarking of school 

safety performance in other countries, with a view to encouraging governments to heighten their 
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expectations of their school safety. Additionally, developed countries that better measures 

schools' safety performance will improve school safety, a truly noble objective. 

The results in this chapter show that male schools had a good safety performance in comparison 

with the female schools. Additionally, the elementary and secondary schools had a better safety 

performance, in contrast to the poor safety performance of the primary schools. Indeed, the 

highest safety performance was recorded for the secondary schools. That will lead to believe 

that older students are more aware in comparison with younger. Finally, the safety performance 

of the eastern and central Saudi regions achieved the highest performance, in comparison with 

the other regions, especially the southern region, which recorded the lowest performance. 

The following chapter presents additional interpretations of the research results. It also provides 

a well-argued presentation on the implications of the results. Furthermore, the chapter outlines 

the limitations of the current study, along with recommendations for future research. 
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10 Chapter  

Conclusions, Contributions and 
Implications 
 

10.1   Objective and structure of the chapter 

The discussion presented in this chapter has built upon the previous chapters. It details the 

conclusions, contributions, and implications that emerged from the current research study, in the 

following sections. Section 10.2 summarises the thesis. Section 10.3 addresses each research 

objective and the achieved outcomes. Section 10.4 describes how this study contributes 

academic knowledge to the different stakeholders in the research community. Section 10.5 

highlights the implications of the study to the Saudi schools. Sections 10.6 and 10.7 provide an 

overview of the limitations of the research, which sets the stage for future research 

recommendations and directions. Finally, section 10.8 presents the conclusion and ends the 

thesis discourse. 

10.2   Thesis summary  

This thesis contains ten chapters. Chapter 1 briefly described the problem, its identification, 

and the research aim and objectives. An extensive review of the literature pertinent to the issue 

of school safety, including concepts of school safety, diffusion of school safety, factors 

influencing school safety, and climate for school safety, was given in Chapter 2. Furthermore, 

these issues were examined within the context of school safety in the UK, the US, and Saudi 

Arabia, with the view that deficiencies in existing generic systems can be identified. At the end 

of the chapter, a description of the BSC system and the possibility of its application in Saudi 

schools were detailed. The conceptual safety performance BSC framework perspectives, and 

their factors and items were detailed in Chapter 3. It also presented an extensive literature 

showing the causal relationship of the proposed framework. The methods employed in carrying 

out the research study were presented in Chapter 4. Furthermore, the chapter addressed the 

basic details of the study, the data collection and the sampling methods, as well as the 

techniques for the statistical analysis of the collected data. 

Based on the developed safety performance BSC perspectives, factors, and items, and the 

hypothesised relationships between the BSC perspectives presented in Chapter 3, 18 experts in 

the Saudi education environment confirmed these findings in Chapter 5 (though the expert 

review). The elements derived from the expert review were subsequently selected as 
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measurement variables and used to statistically develop a multivariate measurement instrument 

for each perspective. Chapter 6 detailed the results of the descriptive analysis, which was based 

on the data collected from the survey of people who worked in the Saudi education environment 

(e.g. teachers, school executives, and Ministry of Education officers). Additionally, the profile 

of the survey respondents was presented, followed by the screening of the survey data, and the 

analysis of the variance between key sampling groups (ANOVA). This preliminary statistical 

analysis provided the basis of the subsequent multivariate statistical analysis (i.e. EFA, PLS, 

and SEM). 

Chapter 7 details the results of the measurement scale analysis and scale reliability testing. This 

latter testing procedure helped to assess the internal consistency of the measurement scales 

utilised in the survey questionnaire. Numerous statistical techniques were employed in this 

chapter to achieve research objectives. For example, EFA helped to uncover the appropriate 

number of factors (factor structures) for each framework perspective. Further, the PLS 

technique aided the confirmation of EFA derived factor structures; it also strengthened the 

validity of each perspective. A PLS-based SEM technique was employed to assess the BSC 

framework relationships, based on the results of the measurement scale analysis. Additionally, 

the initial assessment of the results demonstrated the statistical significance of the relationships 

between the framework perspectives, which supported the research hypotheses. The framework 

was refined, and the results confirming the perspectives’ causal paths links were presented. 

Following the development and validation of the safety performance BSC framework, the 

framework was implemented in six schools (Chapter 8). The case study results confirmed the 

empirically modelled perspective causal relationships and indicated that all safety performance 

BSC perspective measures were reliable and applicable. 

The validated safety performance BSC framework was employed for benchmarking the 16 

Saudi schools involved in the main survey study (Chapter 9). Furthermore, the method was 

applied for the six schools investigated in the post-hoc case studies. This final chapter (Chapter 

10) discusses the key issues associated with the research design, research approach, and data 

analysis methods and their respective outcomes. 

10.3   Research Objectives and Outcomes 

The current research had four main objectives: (1) identification of the significant safety 

performance BSC enabling and outcome factors; (2) development of the safety BSC framework; 

(3) validation of the framework through case studies; and (4) development of a method for 

benchmarking the valid safety performance BSC framework in Saudi schools. Through this 

robust research process the following derived outcomes were achieved. 
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10.3.1 Safety BSC Perspectives, Outcome Factors, and Item Identification 

A review was undertaken of the past and current research literature in the field of school safety. 

It sought to uncover relevant perspectives, their factors, and the measurement items that impact 

upon the effectiveness of, and the value derived from, the safety BSC process. In total, five 

perspectives were established: management and leadership; learning and training; policy, 

procedures, and processes; workforce culture; and performance. Next, the expert review was 

conducted with eighteen experts from the Saudi education environment (namely: teachers, 

school executives, and Ministry of Education officers). The objectives were to examine the 

validity and reliability of the conceptual framework factors and items, to refine the 

questionnaire design and data collection method, and to review the preliminary findings.  

The results confirmed the perspectives and established a minor modification to the wording of 

some factors and items. Importantly, the results of the primary survey confirmed the safety 

performance BSC framework for the Saudi schools. Following this step, the primary study 

examined the validity and reliability of the framework factors and items. First, an exploratory 

principal component factor analysis (EFA), with varimax rotation, was used to capture the 

meaning of the framework perspectives and their related factors. Partial least squares (PLS) 

confirmed the EFA derived framework perspectives and also identified the relationships 

between the five BSC perspectives. Results indicated that all of the perspective measures were 

reliable and valid. Furthermore, the findings of the structural framework analysis indicated that 

all the research hypotheses were supported. The final safety performance BSC consisted of five 

significant perspectives: SML, SLT, SPPP, WSC, and SP. Each perspective contained a number 

of statistically significant factors and items (see Section 3.3, Table 3-1). Finally, these 

empirically determined perspectives, and their factors and items, were the essential ingredients 

for developing the safety performance BSC framework for Saudi schools (as described below). 

10.3.2 Safety Performance BSC Framework Development 

The primary study developed the safety performance BSC for Saudi schools, while the case 

studies validated it. The statistical analysis techniques, such as EFA and factor reliability 

(Cronbach’s alpha), were used for framework grouping (factor analysis). SEM using PLS 

confirmed the study hypotheses by establishing the statistically significant relationships between 

the framework perspectives. Next, the five case studies were undertaken to test the significant 

path equations identified in the primary study. The following paragraphs provide a complete 

description of this process and the derived outcomes. 

As detailed in Chapter 7, the EFA produced a safety performance BSC framework that 

consisted of the five perspectives discussed above. Furthermore, the results of the Cronbach's 

alpha indicated that the scale used for all perspectives was reliable. Also, all scale items were 
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appropriate and valid. However, 13 items (A3.1, B2.3, B4.1, C1.4, C2.1, C3.3, C3.4, D1.4, D2.3, 

D4.3, E1.3, E2.3, and E4.1) were deleted because the loading of each item was less than the 

acceptable amount (0.50). Furthermore, the Cronbach’s alpha for the measurement scales of 

perspectives was reliable, after deleting the previous items. It was much higher than the low 

value limit of 0.70, indicating very good consistency of the scales. The final safety performance 

BSC perspectives, factors, and items after EFA were coded (see Section 7.3, Table 7-20). Then, 

the PLS technique confirmed the previous results. A cross-loading for all the items in the 

framework was performed. Two items were found to have less than the acceptable loading 

(0.50) (SLT31 and SLT32) (see Section 7.4.4), so they were deleted. Additionally, the critical 

ratio for all the items, the AVE, and the composite reliability for each perspective were deemed 

acceptable. 

Following these finding, the research study examined the hypothesised causal relationship. 

Hypotheses testing using the PLS-based SEM technique provided support for all the five 

hypotheses: H1 (SML → SLT), H2 (SML → SPPP), H3 (SLT → WSC), H4 (SPPP → WSC), 

and H5 (WSC → SP). Safety management and leadership was the only exogenous perspective 

in the framework, with the remaining perspectives being considered endogenous perspectives. 

These empirically determined pathways were validated through six case studies. The validation 

procedure used prediction comparative analysis (comparison between the actual and predicted 

mean values) for the six schools. Additionally, the analysis determined that the four paths, and 

their associated standardised path coefficients, were reliable for monitoring safety performance, 

as well as for evaluating the degree of value that may result from such performance. 

10.3.3 Safety Performance BSC Benchmarking Method Development 

To complement the operationalized safety performance BSC framework, a benchmarking 

methodology was developed. This benchmarking method could be utilised to evaluate the 

overall safety performance of individual schools through to the entire public schooling system 

in Saudi Arabia (see Chapter 9). The safety BSC benchmark score of 67% implied that, to date 

(2012), Saudi schools overall safety was moderate. Moreover, the safety performance of the 

individual schools examined provided strong evidence that the safety performance of a school 

depends on students’ gender (male or female), school type (primary, elementary or secondary), 

and region (or location).  

Generally, the safety performance in the boys’ schools, in secondary schools, and in the schools 

in the central region performed better. On the other hand, the performance index score for SML 

and SLT in boys’ schools were higher than in the girls’ schools, while the scores for SPPP and 

WSC in the girls’ schools were higher than in the boys’ schools. The data used in the case 

studies also supported the previous outputs. However, new information emerged indicating that 
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school safety in the eastern region was better because the foreign employees of the large oil 

exploration companies, located in the eastern region, had much higher expectations of safety in 

the schools their children attended. While some earlier studies reported better safety in girls’ 

school, this more recent study found that boys’ schools in Saudi Arabia had higher overall 

safety. 

10.4   Contributions to Research 

Over the last two decades, a number of research studies have examined and/or created a 

framework for school safety performance processes. However, most were predominately 

focused on the construction and manufacturing sectors. Nevertheless, a few empirical and 

qualitative studies developed frameworks for the safety performance process. However, none 

can be adopted, without amendment, to explain the safety performance process in Saudi schools. 

On the other hand, while numerous adaptations of the balanced scorecard concept for various 

performance evaluation exercises, including construction safety, have been completed, none can 

be used, without amendment, to examine school safety in Saudi Arabia. In an attempt to fill this 

knowledge gap, the current study developed a specific balanced scorecard framework for 

evaluating safety performance in Saudi schools. This framework captures all the relevant 

perspectives that influence the effectiveness of the school safety performance process, as well as 

those influences that value add to the process. Additionally, the new framework provides 

evidence that the knowledge level of Saudi teachers, school executives, and Ministry of 

Education officers improved after implementing the safety performance BSC initiatives. 

This study offers significant contributions to a small but growing body of research concerning 

safety in Saudi schools. The two primary contributions to the current research body of 

knowledge are outlined below: 

 Development of a statistically significant safety performance BSC framework that 

includes five distinct but interrelated perspectives. The developed framework assists 

researchers to better understand the factors underpinning the safety performance process 

as well as the  key pathways to achieve safety outcomes in Saudi schools. 

 Development of a safety performance BSC measurement framework and associated 

method for benchmarking safety performance. This method provides researchers with 

the tools to undertake future safety performance studies in the education sectors of other 

countries. 

10.5   Implications for Saudi Schools 

Ministries of education or other government departments responsible for schools, gain financial 

and social welfare benefits, as well as competitive advantage, through the successful 
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implementation of the herein developed safety performance BSC framework. Such safety 

initiatives are the first step to effectively and efficiently transform out-dated safety measurement 

processes. The ultimate, and most positive outcome of this process, is the improvement of 

school safety. The safety performance BSC framework ensures that the most important aspects 

that underpin safety are continuously being evaluated thereby deriving sustained safety 

performance improvements in the education system.. 

This research has important implications for the Saudi Arabia education sector, which is 

responsible for developing and promoting an effective safety performance process in Saudi 

schools. The new formulated method for benchmarking school safety will help the Saudi 

Ministry of Education to better evaluate school safety performance. Indeed, the developed 

method will be an essential component for safety in publicly funded schools. The Saudi 

Ministry of Education, concerned with advancing school safety, are willing to ensure that such 

performance is effectively transferred to the teachers, school executives, and Ministry officers. 

Additionally, the new method for benchmarking safety performance provides the initial 

foundation for a more comprehensive approach. Furthermore, the benchmarking method has 

potential application for multilateral funding agencies, such as the United Nations Educational, 

Scientific and Cultural Organisation (UNESCO). This tool would allow the better monitoring of 

the performance of the school safety process when their services are provided for schools in 

developing countries. Indeed, UNESCO’s most important objective is to actively encourage 

education departments in developed countries to improve knowledge levels of school safety 

among their teachers, school executives, and education officers. Such knowledge will ultimately 

lead to improved standards of safety performance in these schools. 

The significant pathway to achieving value from the safety process has potential for the Saudi 

Ministry of Education. Understanding the dynamics of this pathway will assist in better 

structuring safety performance arrangements, with concentration being given to the most 

empowering perspectives. One important facet of this study provides evidence that, when 

schools incorporate a safety performance BSC, they must obtain accurate information for the 

safety measurements. Within this environment, schools, having appropriate characteristics for 

safety, will form solid links between safety processes, safety understanding and communication. 

Hence, substantial investments must be provided for the early and regular introduction of school 

safety training, workshops, and seminars. The primary study and the case studies support this 

strong link between relationship-building and safety performance-induced value creation. Thus, 

speeding up the safety value creation process is the key to rapidly enhancing safety performance 

in the education sector. 

One critical finding from the study was that Saudi schools had gained advanced knowledge 

from their involvement in the safety performance BSC development process. Consequently, it is 
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vital that education departments and other government departments with responsibility for 

schools, especially the Saudi Ministry of Education, proactively implement the safety 

performance BSC framework to measure school safety performance. Applying the safety 

performance BSC for school benchmarking purposes will enable the relevant authorities to 

identify any school, or school region, demonstrating weak scores across the five perspectives, 

thereby signalling opportunities for safety improvement. 

10.6   Limitations of the Research 

Despite the large number of studies addressing the concept of safety, little research has focused 

on the safety performance BSC process in schools. Furthermore, to the best of the researcher’s 

knowledge, such research investigations have not resulted in either the development of a 

statistically verified safety performance BSC framework for Saudi schools, or an associated 

method for benchmarking school safety. The new framework provides a systematic approach 

that the Saudi Ministry of Education can implement to minimise school accidents and incidents. 

Although the current research method was exhaustive, and permitted the generation of the most 

comprehensive safety performance BSC framework possible, the research had a few limitations, 

namely: 

 The lack of Saudi Ministry of Education department officers in some cities, or in the 

different geographical regions in Saudi Arabia, constrained the number and location of 

appropriate study sites. Hence, the study was limited to large population cities (i.e. 

Riyadh, Dammam, Jeddah, Hail, and Abha). To enable the wider application, and to 

gain better framework generalizability, the safety performance BSC framework would 

benefit from being tested on a large sampler size, as well as a more diverse sample 

diversity, especially in terms of regional location and cultural context. 

 The empirical analysis of the survey data was subject to ambiguous measurement items. 

This limitation occurred despite the attempt to have clearly communicated items 

through the use of the expert review, the measurement analysis, and the application. The 

only way to overcome such inaccuracies would be by the researcher undertaking face-

to-face interviews. Under these conditions the researcher could explain items that 

participants’ misinterpreted. Thus, the empirical analysis approach, based on the 

participants’ perceptions, may not entirely reflect the actual situation. 

 The developed structural equations within the safety performance BSC framework and 

the method for benchmarking the level of Saudi safety performance were only applied 

in Saudi Arabia. Hence, they need to be tested within education sectors in other 

countries. It is expected that the outcomes will differ, depending on the maturity of the 

host nation and its education sector, and the strength of the relationship in the verified 
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safety performance BSC framework. 

 The safety performance items were evaluated only through a quantitative assessment 

scale. Thus, the findings could be enhanced through the application of a qualitative 

assessment; this analysis could improve the strength of the adopted benchmarking 

method. 

 The new benchmarking method was applied at only one point in time (i.e. cross-section 

study). To improve the data collection, a series of safety performance benchmarking 

investigations should be undertaken in Saudi schools (or schools elsewhere) on a 

regular basis. This approach would monitor the longitudinal effects of the safety 

performance BSC initiatives toward value creation for the host education sectors. 

10.7   Directions for Future Research 

The perceived benefits of improved schools safety have spurred researchers to conduct 

numerical studies in this branch of management science. Moreover, the poor measurement of 

school safety performance has led researchers to investigate the safety phenomenon in the Saudi 

context. While the current study successfully addressed the path framework for the safety 

performance BSC for Saudi schools (Figure 7-2), the research method has the potential for 

further development. Future research directions, based on the previous limitations, include: 

 The ANOVA results confirmed that the data set could be treated as a single sample; 

however, the differences in the opinions of the different respondent groups could be 

determined to be statistically significant and meaningful if the new safety performance 

BSC was applied in a diverse range of locations, for example, in villages and small 

cities.   

 The new safety performance BSC framework would be enhanced through the inclusion 

of factors explaining the safety knowledge transfer process. This process is believed to 

play a significant role in achieving effective outcomes from the safety BSC process. For 

example,  better structuring of the safety knowledge transfer process could have a 

significant influence on the relationship-building between the transferors (i.e. education 

officers) and transferees (i.e. teachers and school executives). The results may be an 

increased relationship-building between the transferors and transferees. Additionally, 

cultural differences could have an impact on a transferor’s willingness or unwillingness 

to implement the safety performance BSC. Such culture based inclinations could create 

barriers to achieving harmonious relationships. 

• The developed scale for the safety performance perspective could be enhanced with 

actual measurements of accidents and incidents instead of perceptions of safety outcome 

levels. Thus, a future study is recommended that creates better measurement items of 
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the safety performance perspective and identified causal pathways are reconfirmed. 

• PLS-based SEM identified the significant interrelationships between the perspectives in 

the safety BSC framework, while the method for benchmarking the safety BSC 

determined the school safety performance score across five perspectives. Future 

research should examine the applications of these developed relationships through a 

number of case studies across the entire Saudi public schooling system. In particular, 

understanding practitioners perceptions on the usefulness of the  new path equations and 

method for benchmarking safety performance would be valuable.  

• Also, future benchmarking investigations should include some quantitative safety 

performance BSC items to provide a more accurate representation of the 

effectiveness/success of the safety BSC process. The BSC framework needs to be 

further operationalized so that each item has a respective measure and metric. 

• Over a five-year period, a series of safety performance BSC benchmarking 

investigations could be undertaken in a large number of Saudi schools. This longitudinal 

study would enable promoters to evaluate improvements in the level of safety 

performance across each perspective and their associated items. Cross-sectional and 

longitudinal studies could also be conducted in schools in other countries seeking to 

gain advanced knowledge and skills from the new school safety performance BSC. 

10.8   Closure 

The current study makes a fundamental contribution to the field of school safety and the BSC in 

two areas: (1) the development of a safety performance BSC framework for schools; and (2) the 

formulation of a method for benchmarking safety performance in Saudi schools. Four main 

research stages were involved in the study: (1) conceptual framework development, (2) expert 

review, (3) primary study, and (4) framework refinement and validation (case studies). The 

primary research purpose of these four research stages was to develop a safety performance 

BSC framework. This conceptual framework was developed for Saudi schools as the literature 

revealed a gap in the research. The framework was analysed and reviewed by 18 experts in the 

Saudi education sector. This approach tested the validity and reliability of the questionnaire 

instrument, as well as the data obtained. The expert review led to a refinement of the original 

questionnaire survey. 

The new questionnaire was utilised to survey two hundred respondents representing the Saudi 

education sector. The results of the main study survey were utilised for conducting a statistically 

rigorous statistical analysis process to develop a robust safety performance BSC for the Saudi 

school sector. It included five safety performance process perspectives: (1) safety management 

and leadership; (2) safety learning and training; (3) safety policy, procedures, and processes; (4) 
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workforce safety culture, and (5) safety performance. These perspectives, and their respective 

factors and items, provided the framework for developing a method to benchmark the safety 

BSC performance in Saudi schools. Even though the new framework was developed by using a 

sample obtained from the Saudi education sector, it could be easily adapted to suit other 

educational sectors in any country. To complete the study, the safety performance BSC was 

implemented in six case studies. These studies solicited responses from those responsible for 

Saudi schools (i.e. teachers, school executives, and Ministry of Education officers). The case 

studies were principally conducted to validate the four significant path equations identified in 

the main study analysis process. A method for benchmarking the safety performance in Saudi 

schools was developed; it was applied to evaluate the five safety BSC perspectives. 

The dissertation closes with a number of future research directions. This study has the ability to 

inspire other researchers and organisations to better understand the dynamics of the safety 

performance BSC process; it also has the potential to assist practitioners to more proactively 

manage the process. 
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DEVELOPMENT OF A BALANCED SAFETY SCORECARD FOR SAUDI EDUCATION 

ENVIRONMENTS 

EXPERT REVIEW BRIEFING SHEET 

Purpose: This expert review process was conducted to confirm and/or refine the conceptual balanced 
safety scorecard factors and indicators specifically designed for monitoring Saudi education environments. 
The panel of experts will have experience in a variety of areas covering all the perspectives of the Saudi 
education environment, including Education Ministry executives, facilities managers and supervisors, 
School principals and teachers, to name a few. Expert review comments will be used to revise the design 
of the conceptual balanced safety scorecard and an associated questionnaire survey to be widely 
disseminated to the Saudi Education sector. 
 
Instructions: This expert review questionnaire consists of three main parts.  
 
Part 1: The first part of the questionnaire solicits expert opinions on the scorecard factors and items 
developed through an extensive literature review. Experts are also requested to provide opinions on other 
possible factors and items that could be added. This part contains 5 sections related to the balanced safety 
scorecard perspectives:  

 P1: Safety  management and leadership; 
 P2: Safety learning and training; 
 P3: Safety policy, procedure and processes; 
 P4: Workforce safety culture; and 
 P5: Safety performance. 

Part 2: Experts are requested to provide a percentage (%) weighting of importance to each of the five 
perspectives which will sum to 100%.  
Part 3: Experts are requested to arrange the perspectives in the order which best represents their causal 
relationship.  
 
Expert Reviewer Details: 
 
Reviewer’s name: _________________________________________________________ 
 
Reviewer’s role: __________________________________________________________ 
 
Organisation: _______________________________________________________________ 
 
Total years of experience: __________________________________________________ 
 
Year of experience in education sector: _________________________________________ 
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Part 1: Reviewing balanced safety scorecard factors and items 
 
Perspective 1 (P1): Safety Management and Leadership perspective: Concerned with the actual 
practices, management roles and functions associated with safe practices in the work place. 
 
Proposed indicators for Safety Management and Leadership perspective 
 
Factor 1 (F1): Management commitment to safety: Management plays a key role in promoting a 
positive safety culture. This can be best demonstrated by allocating resources, time, inspection, by 
participating in risk assessments and consultative committee meetings, and by completing actions. 
   
Do you think this factor can be used to appropriately measure the P1 (SM&L) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F1 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F1 and list other appropriate items for this factor. 
 
Item 1: Management actions safety issues 
Item 2: Management promotes a safety culture 
Item 3: Management provides adequate resources to safety 
Item 4: Management participation in risk assessments, consultative committee meetings, and inspections 
Item 5: Management encourages employees to voice concerns and safety improvement proposals. 
 
Above items not deemed appropriate to evaluate F1 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 6: ___________________________________________________________________________ 
Item 7: ___________________________________________________________________________ 
 
 
Factor 2 (F2): Safety communication: Concerned with the extent to which employees perceived that the 
organisation provided an effective information exchange regarding safety matter. 
   
Do you think this factor can be used to appropriately measure the P1 (SM&L) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F2 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F2 and list other appropriate items for this factor. 
 
Item 1: Management and supervisors have an open door policy 
Item 2: Safety information is brought to my attention by supervisors 
Item 3: Adequate provision of safety information (i.e. media, mission statements, accident statistics, etc.) 
Item 4: Safety information (i.e. procedures) is visibly present in the workplace 

 
Above items not deemed appropriate to evaluate F2 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
Factor 3 (F3): Employee involvement in safety: Promoting management commitment and employees 
participation in safety can enhance the organisation’s safety culture and climate. When employees 
become more aware of their responsibilities for incident and injury prevention, they will exhibit more 
interest in maintaining a safe and healthy work site and attitude. 
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Do you think this factor can be used to appropriately measure the P1 (SM&L) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F3 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F3 and list other appropriate items for this factor. 
 
Item 1: All levels of employees are empowered to be involved in safety management 
Item 2: Employees are involved in setting safety objectives, decision making and improvement plans 
 
Above items not deemed appropriate to evaluate F3 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
 
Factor 4 (F4): Perceived supervisor competence: Concerned with the employees level of trust in their 
supervisor, the competence of the supervisor to support safety practices and the willingness of their 
supervisor to accept responsibility for their mistakes. 
   
Do you think this factor can be used to appropriately measure the P1 (SM&L) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F4 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F4 and list other appropriate items for this factor. 
 
Item 1: Supervisors are more attentive to safety issues than the average employee 
Item 2: Supervisors are trusted and can relate with employees about safety 
Item 3: Supervisors have adequate skills and authority to tackle safety issues 
 
Above items not deemed appropriate to evaluate F4 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 4: __________________________________________________________________________ 
Item 5: __________________________________________________________________________ 
 
 
Factor 5 (F5): Safety practice incentives: Concerned with the introduction of incentives to improve 
safety practices. 
   
Do you think this factor can be used to appropriately measure the P1 (SM&L) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F5 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F5 and list other appropriate items for this factor. 
 
Item 1: Monetary incentives (e.g. bonuses) are provided for employees for good safety practices 
Item 2: Recognition incentives (e.g. safe employee of the month) are provided for employees for good 
safety practices 
Item 3: Punitive measures for continued poor safety practices of employees (e.g. fines, demotions, etc.) 
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Above items not deemed appropriate to evaluate F5 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 4: __________________________________________________________________________ 
Item 5: __________________________________________________________________________ 
 
Expert reviewers can add more Factors that they deem essential to evaluate this Perspective. 
 
Factor 6 (F6) name:_________________________________________________________________ 
F6 definition: ______________________________________________________________________ 
Factor 6 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
Factor 7 (F7) name:_________________________________________________________________ 
F7 definition: ______________________________________________________________________ 
Factor 7 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
This part seeks your rating of the importance of the above Factors for evaluating the P1: Safety 
Management and Leadership perspective. 
 
 
 
Not important       Slightly important            Somewhat important            Important            Very important 
 

F1: Management commitment to safety 1 2 3 4 5 

F2: Safety communication 1 2 3 4 5 

F3: Employee involvement in safety 1 2 3 4 5 

F4: Perceived supervisor competence 1 2 3 4 5 

F5: Safety practice incentives 1 2 3 4 5 

F6*:  1 2 3 4 5 

F7*: 1 2 3 4 5 

*Note: add any above new factors (if applicable) here. 
 
 
 
Perspective 2 (P2): Safety Learning & Training perspective: Concerned with the provision of 
adequate resources to provide all the necessary job-related safety learning and training to ensure 
employees have up-to-date safety knowledge in order to competently carry out their safety obligations. 
 
Proposed indicators for Safety Learning & Training perspective 
 
 
Factor 1 (F1): Safety training and seminars: Concerned with the development of safety training and 
allocation of adequate resources to implement safety training and education. 
   
Do you think this factor can be used to appropriately measure P2 (SL&T) perspective? 
Yes: □   No: □ 

1 2 3 4 5



Appendix A1 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       254 

Comments: 
 

 
F1 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F1 and list other appropriate items for this factor. 
 
Item 1: Regular safety seminars and updates are provided to employees (e.g. short talks, group meetings, 
etc. 
Item 2: Adequate provision of up-to-date safety training to all employees 
Item 3: Adequate resources allocated to safety training 
Item 4: Safety training adequately covers emergency response and provides first-aid competencies 
 
 
Above items not deemed appropriate to evaluate F1 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
 
Factor 2 (F2): Safety promotional strategies: In order to enhance safety awareness amongst employees, 
published safety messages and strategies are clearly visible and readily available. 
   
Do you think this factor can be used to appropriately measure P2 (SL&T) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F2 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F2 and list other appropriate items for this factor. 
 
Item 1: Enhanced safety awareness by clearly visible mission statements in the workplace (i.e. slogans 
and logos) 
Item 2: Readily available published materials on safety in the workplace (i.e. library, statistics, and 
newsletters) 
Item 3: Encouraged access to safety literature and media (i.e. displays, audiovisual, e-mail, Internet) 
 
Above items not deemed appropriate to evaluate F2 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 4: __________________________________________________________________________ 
Item 5: __________________________________________________________________________ 
 
 
Factor 3 (F3): Safety learning openness: Concerned with the degree to which lessons were taken from 
any incidents/accidents in the workplace and how safety reports and feedback lead to improved safety. 
   
Do you think this factor can be used to appropriately measure P2 (SL&T) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F3 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F3 and list other appropriate items for this factor. 
 
Item 1: Employees give tips to each other on how to work safely 
Item 2: Accident/incident reports are used to improve safety 
Item 3: Employees learn lessons from near misses and incident reports 
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Item 4: Feedback is used to improve safety in the workplace 
 
Above items not deemed appropriate to evaluate F3 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
 
Factor 4 (F4): Safety knowledge and competence: Concerned with employees’ perception, knowledge 
and competence toward safety practice. 
   
Do you think this factor can be used to appropriately measure P2 (SL&T) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F4 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F4 and list other appropriate items for this factor. 
 
Item 1: Employees are familiar with the safety policy 
Item 2: Employees understand the purpose of the Safety Management System 
Item 3: Employees know when to report near accidents 
Item 4: Employees are competent in fulfilling their safety obligations 
 
Above items not deemed appropriate to evaluate F4 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
Expert reviewers can add more Factors that they deem essential to evaluate this Perspective. 
 
Factor 5 (F5) name:_________________________________________________________________ 
F5 definition: ______________________________________________________________________ 
Factor 5 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
Factor 6 (F6) name:_________________________________________________________________ 
F6 definition: ______________________________________________________________________ 
Factor 6 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
This part seeks your rating of the importance of the above Factors for evaluating the P2: Safety 
Learning & Training perspective 
 
 

 
Not important       Slightly important          Somewhat important               Important            Very important 
 

F1: Safety training and seminars 
1 2 3 4 5 

F2: Safety promotional strategies 
1 2 3 4 5 

1 2 3 4 5
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F3: Safety learning openness 
1 2 3 4 5 

F4: Safety knowledge and competence 
1 2 3 4 5 

F5*: 
1 2 3 4 5

F6*: 
1 2 3 4 5 

*Note: add any above new factors (if applicable) here. 
 

 
Perspective 3 (P3): Safety Policy, Procedures and Process perspective: Concerned with the policy, 
procedures and processes applied to create and control the safety environment of the workplace. 
 
Proposed indicators for Safety Policy, Procedures and Processes perspective 
 
Factor 1 (F1): Safety governance, policies and procedures: Concerned with how safety governance, 
policy and procedures cultivate a positive safety culture in the workplace. 
   
Do you think this factor can be used to appropriately measure P3 (SP, P&P) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F1 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F1 and list other appropriate items for this factor. 
 
Item 1: Good practice governance framework and executive board overseeing safety policy and 
procedures 
Item 2: Comprehensive safety policy and associated management system 
Item 3: Safety policies and procedures are regularly reviewed and updated 
Item 4: Safety emergency procedures well developed and practiced 
Item 5: Safety policies/procedures can be followed without conflicting with reasonable work practices. 
Item 6: Safety rules and procedures are easy for people to follow 
 
Above items not deemed appropriate to evaluate F1 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 7: __________________________________________________________________________ 
Item 8: __________________________________________________________________________ 
 
 
Factor 2 (F2): Safety audits and reviews: Concerned with the structured process of collecting 
independent information on the efficiency, effectiveness and reliability of the safety management system 
and subsequent plans for correction and prevention action. 
   
Do you think this factor can be used to appropriately measure P3 (SP, P&P) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F2 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F2 and list other appropriate items for this factor. 
 
Item 1: Regular safety inspections and supervision 
Item 2: Employment of safety officer and assigned area supervisor 
Item 3: Formal safety audits are conducted regularly 
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Above items not deemed appropriate to evaluate F2 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 4: __________________________________________________________________________ 
Item 5: __________________________________________________________________________ 
 
 
Factor 3 (F3): Safety accountability and feedback: Concerned with the employee’s feedback after an 
audit/accident investigation report, satisfaction with regard to follow-up action and supervisor’s interest 
and power to take necessary action. 
   
Do you think this factor can be used to appropriately measure P3 (SP, P&P) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F3 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F3 and list other appropriate items for this factor. 
 
Item 1: Publication of safety issues to staff members and parents 
Item 2: Findings from accident investigations are provided and explained transparently to all relevant 
persons 
Item 3: Safety representative monitors progress toward safety improvement goals based on the 
feedback/meeting weekly 
Item 4: Employee satisfaction with the feedback given on accidents/incidents, near loss and injuries that 
occurred 
Item 5: Employee satisfaction with follow-up measures taken after accidents/incidents, near loss and 
injuries have taken place 
 
Above items not deemed appropriate to evaluate F3 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 6: __________________________________________________________________________ 
Item 7: __________________________________________________________________________ 
 
 
Factor 4 (F4): Built environment maintenance: Concerned with the regular maintenance of the built 
environment and associated facilities and equipment in order to quickly address potential safety issues 
such as exposed electrical, broken railings, deteriorated footpath, etc. 
   
Do you think this factor can be used to appropriately measure P3 (SP, P&P) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F4 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F4 and list other appropriate items for this factor. 
 
Item 1: Regular completion of a safety checklist on facilities/equipment in order to discover safety issues 
Item 2: General maintenance scheduling and special requests prioritise tasks that pose a safety risk 
Item 3: Adequate resources (i.e. budget, people, etc.) are provided for facilities maintenance 
 
Above items not deemed appropriate to evaluate F4 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 4: __________________________________________________________________________ 
Item 5: __________________________________________________________________________ 
 
Expert reviewers can add more Factors that they deem essential to evaluate this Perspective. 
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Factor 5 (F5) name:_________________________________________________________________ 
F5 definition: ______________________________________________________________________ 
Factor 5 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
Factor 6 (F6) name:_________________________________________________________________ 
F6 definition: ______________________________________________________________________ 
Factor 6 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
This part seeks your rating of the importance of the above Factors for evaluating the P3: Safety 
Policy, Procedures and Processes perspective 
 
 

 
Not important     Slightly important         Somewhat important              Important                Very important 
 

F1: Safety governance, policies and procedures 
1 2 3 4 5 

F2: Safety audits and reviews 
1 2 3 4 5 

F3: Safety accountability and feedback 
1 2 3 4 5 

F4: Built environment maintenance 
1 2 3 4 5 

F5*: 
1 2 3 4 5 

F6*:  
1 2 3 4 5 

*Note: add any above new factors (if applicable) here. 
 
 
Perspective 4 (P4): Workforce Safety Culture perspective: Concerned with the characteristics and 
attitudes of the workforce and their priority for safety. Safety culture is important because it forms the 
context within which individual safety attitudes develop and persist and safety behaviours are promoted. 
 
Proposed indicators for Workforce Safety Culture perspective 
 
Factor 1 (F1): Propensity to report incidents and accidents: Concerned with the employee’s 
perception of the openness and effectiveness of the incident/accident reporting system. 
   
Do you think this factor can be used to appropriately measure P4 (WSC) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F1 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F1 and list other appropriate items for this factor. 
 
Item 1: Employee perceptions of the effectiveness of the incident/accident reporting system 
Item 2: Employee willingness to report a co-worker’s failure to report incidents/accidents 

1 2 3 4 5
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Item 3: Employee perceptions on how proactive management is to review and action reported 
incidents/accidents 
Item 4: Incident/accident reporting rules and instructions are easy to understand and implement 
 
Above items not deemed appropriate to evaluate F1 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
 
Factor 2 (F2): Individual safety motivation and responsibility: Concerned with employees’ 
perceptions on the importance of safety in the work environment, including safety motivation, duty of 
care expectations, individual responsibility and empowerment. 
   
Do you think this factor can be used to appropriately measure P4 (WSC) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F2 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F2 and list other appropriate items for this factor. 
 
Item 1: Employees have a strong ‘duty of care’ towards others in the workplace 
Item 2: Employees place a high value on their own personal safety 
Item 3: Employees are empowered to take on a degree of safety responsibility 
Item 4: Employees consider that safety is a top priority in the workplace 
 
Above items not deemed appropriate to evaluate F2 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
 
Factor 3 (F3): Perceptions of work situation and pressure: Concerned with the work situation and 
pressure and its influence on individual behaviour, attitudes and safety practice. 
   
Do you think this factor can be used to appropriately measure P4 (WSC) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F3 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F3 and list other appropriate items for this factor. 
 
Item 1: There are sufficient employees in the workplace to ensure work activities can be completed safely 
Item 2: Employees have enough time to carry out their tasks in a safe manner 
Item 3: Degree of pressure to do things quickly allowing less time to consider safety risks 
Item 4: Employees perceived ability to influence their work environment 
 
Above items not deemed appropriate to evaluate F3 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
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Factor 4 (F4): Fatalism: Concerned with the essence of accidents/incidents, and managerial and 
individual efforts on safety prevention. 
   
Do you think this factor can be used to appropriately measure P4 (WSC) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F4 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F4 and list other appropriate items for this factor. 
 
Item 1: What happens in the workplace is largely a matter of chance 
Item 2: Accidents are unavoidable 
Item 3: The use of machines and technical equipment make accidents unavoidable 
Item 4: Accidents seem inevitable despite the effort of the school to avoid them 
 
Above items not deemed appropriate to evaluate F4 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
Expert reviewers can add more Factors that they deem essential to evaluate this Perspective. 
 
Factor 5 (F5) name:_________________________________________________________________ 
F5 definition: ______________________________________________________________________ 
Factor 5 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
 
Factor 6 (F6) name:_________________________________________________________________ 
F6 definition: ______________________________________________________________________ 
Factor 6 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
This part seeks your rating of the importance of the above Factors for evaluating the P4: Workforce 
Safety Culture perspective 
 
 

 
Not important         Slightly important       Somewhat important              Important              Very important 
 

F1: Propensity to report incidents and accidents 
1 2 3 4 5 

F2: Individual safety motivation and responsibility 
1 2 3 4 5 

F3: Perceptions of work situation and pressure 
1 2 3 4 5 

F4: Fatalism 
1 2 3 4 5 

F5*: 
1 2 3 4 5 

F6*: 
1 2 3 4 5 

1 2 3 4 5
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*Note: add any above new factors (if applicable) here. 
 
 
Perspective 5 (P5): Safety Performance perspective: Concerned with all aspects of safety outcomes 
and performance, including incident and accident rates, general safety behaviours, facilities safety 
condition, and the safety system implementation effectiveness. 
 
Proposed indicators for Safety Performance perspective 
 
Factor 1 (F1): Accident and incident rates: Concerned with the frequency of accidents and incidents in 
the workplace. 
   
Do you think this factor can be used to appropriately measure P5 (SP) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F1 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F1 and list other appropriate items for this factor. 
 
Item 1: Frequency of catastrophic and major accidents (i.e. defined as an injury generally requiring 
ambulance and hospitalisation for at least 24 hours and the injured person do not return to work/school for 
at least 3 days, such as fatalities, fractures, amputations, burns, major wounds, loss of sight, etc.) 
Item 2: Frequency of ordinary accidents (i.e. defined as injuries requiring some form of medical 
treatment and might result in some lost time before return to work/school such as major abrasions and 
bruising, minor wounds, etc). 
Item 3: Frequency of incidents and near misses (i.e. defined as very minor injuries that may have needed 
first-aid treatment or near misses where accidents were close to occurring) 
 
Above items not deemed appropriate to evaluate F1 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 4: __________________________________________________________________________ 
Item 5: __________________________________________________________________________ 
 
 
Factor 2 (F2): General safety behaviours of staff: Concerned with the individual safety behaviours, 
willingness of participation, and implementing checklist before performing safety practice. 
   
Do you think this factor can be used to appropriately measure P5 (SP) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F2 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F2 and list other appropriate items for this factor. 
 
Item 1: Safety always a consideration when doing activities 
Item 2: Safe work procedures almost always followed 
Item 3: Widespread  willingness to comply with safety policy and procedures 
Item 4: Appropriate usage of personal protection equipment where needed 
Item 5: Enthusiastic attendance and participation in offered safety seminars and training 
 
Above items not deemed appropriate to evaluate F2 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 6: __________________________________________________________________________ 
Item 7: __________________________________________________________________________ 



Appendix A1 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       262 

 
Factor 3 (F3): Built environment safety performance: concerned with the degree of safety hazards 
associated with the design and condition of facilities and external areas. 
   
Do you think this factor can be used to appropriately measure P5 (SP) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F3 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F3 and list other appropriate items for this factor. 
 
Item 1: Safety hazards associated with the condition of building facilities (i.e. structure, lighting, flooring, 
stairs, hand railings, electrical, etc). 
Item 2: Safety hazards associated with the condition of equipment and furniture (i.e. chairs, tables, 
electronic products, etc). 
Item 3: Safety hazards associated with the condition of external areas (i.e. footpath, steps, fences, sports 
fields, etc). 
Item 4: Employees perceived ability to influence their work environment 
 
Above items not deemed appropriate to evaluate F3 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
 
Factor 4 (F4): Safety management system implementation: Concerned with accident/incident 
reporting levels, corrective actions and emergency plans. 
   
Do you think this factor can be used to appropriately measure P5 (SP) perspective? 
Yes: □   No: □ 
Comments: 
 

 
F4 is represented by various items as detailed below. Please detail those items which you believe do not 
adequately represent F4 and list other appropriate items for this factor. 
 
Item 1: Majority of incidents and accidents reported 
Item 2: Majority of incidents and accidents are actioned appropriately, transparently and in a timely 
manner 
Item 3: Safety issue corrective actions are fully implemented in a timely manner 
Item 4: Accident emergency plans, response times and practices function well 
 
Above items not deemed appropriate to evaluate F4 (list any):_____________________________ 
 
New items not listed above (list any new items): 
Item 5: __________________________________________________________________________ 
Item 6: __________________________________________________________________________ 
 
Expert reviewers can add more Factors that they deem essential to evaluate this Perspective. 
 
Factor 5 (F5) name:_________________________________________________________________ 
F5 definition: ______________________________________________________________________ 
Factor 5 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
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Item 4: __________________________________________________________________________ 
 
Factor 6 (F6) name:_________________________________________________________________ 
F6 definition: ______________________________________________________________________ 
Factor 6 must be represented by 2 or more items. Please list their names below. 
Item 1: __________________________________________________________________________ 
Item 2: __________________________________________________________________________ 
Item 3: __________________________________________________________________________ 
Item 4: __________________________________________________________________________ 
 
This part seeks your rating of the importance of the above Factors for evaluating the P5: Safety 
Performance perspective 
 
 

 
Not important      Slightly important          Somewhat important               Important             Very important 
 

F1: Accident and incident rates 
1 2 3 4 5 

F2: General safety behaviours of staff 
1 2 3 4 5 

F3: Built environment safety performance 
1 2 3 4 5 

F4: Safety management system implementation 
1 2 3 4 5 

F5*: 
1 2 3 4 5 

F6*: 
1 2 3 4 5 

*Note: add any above new factors (if applicable) here. 
 

1 2 3 4 5
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Part 2: Evaluating contribution of safety perspectives to overall safety outcome 
 
A balanced safety scorecard consists of all the enabling elements of safety as well as the outcomes that 
result from good safety actions. A total of five perspectives make up the conceptual safety balanced 
scorecard. Expert reviewers are requested to provide a weighting for each perspective, based on their 
perception on the extent to which that perspective contributions to the overall safety outcome. The total 
weighting must sum to 100%. 

Perspective: description Weight (%) 
Safety Management and Leadership (P1): Concerned with the actual practices, 
management roles and functions associated with safe practices in the work place. 

 

Safety Learning & Training (P2): Concerned with the provision of adequate 
resources to provide all the necessary job-related safety learning and training to ensure 
employees have up-to-date safety knowledge in order to competently carry out their 
safety obligations. 

 

Safety Policy, Procedures and Processes (P3): Concerned with the policy, 
procedures and processes applied to create and control the safety environment of the 
workplace. 

 

Workforce Safety Culture (P4): Concerned with the characteristics and attitudes of 
the workforce and their priority for safety. Safety culture is important because it forms 
the context within which individual safety attitudes develop and persist and safety 
behaviours are promoted. 

 

Safety Performance (P5): Concerned with all aspects of safety outcomes and 
performance, including incident and accident rates, general safety behaviours, 
facilities safety condition, and the safety system implementation effectiveness 

 

SUM 100% 
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Part 3: Causal relationship between balanced safety scorecard perspectives 
 
There is a causal relationship between the developed five perspectives P1 to P5. Please circle which set of 
causal relationships illustrated below best represents the true nature of the causal path between 
perspectives. If none of the below diagrams suitably represents your perceived causal path, please use 
diagram (D) to detail your own set of causal relationships. 
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  بسم الله الرحمن الرحيم

إنشاء وتطوير بطاقة الأداء المتوازن للسلامة ,وتطبيقھا في البيئة التعليمية للمملكة 
 العربية السعودية

  استبيان مختصر لنقد ذوي الخبرة
    

لية نقد ذوي الخبرة ھذه سوف تجري لتأكيد و/أو تنقيح مفاھيم بطاقة الأداء المتوازن الخاصة عم الھدف:
بالسلامة وعواملھا ومؤشراتھا والتي تم تصميمھا من قبل الباحث لمراقبة السلامة في البيئة التعليمية 

كافية في مجالات متنوعة للملكة العربية السعودية. الخبراء الذين تم اختيارھم سوف يكون لديھم الخبرة ال
لتشمل جميع وجھات النظر لبيئة التعليم السعودي, بما في ذلك مھندسين من وزارة التربية والتعليم, 
مدراء مدارس, مدرسين, مرشدين, إداريين المدرسة من الجنسين على سبيل المثال لا الحصر. سوف 

مفاھيم بطاقة الأداء المتوازن للسلامة, وبعد تستخدم تعليقات الخبراء لتأكيد أو لإعادة النظر في تصميم 
الانتھاء من تحديد المفاھيم الأمثل للبطاقة سيتم عمل استبيان وتوزيعه على نطاق واسع لمن لھم ارتباط 

  بالقطاع التعليمي سواء بشكل مباشر أو غير مباشر.
  

  يتألف ھذا الاستبيان من ثلاثة أجزاء رئيسية : إرشادات:
  

ا الجزء يلتمس أراء ذوي الخبرة في العوامل والعناصر المقترحة لبطاقة الأداء والتي تم ھذ الجزء الأول:
اختيارھا من خلال دراسة واسعة النطاق. والمطلوب من الشخص ذو الخبرة إبداء وجھة نظره في كل عامل 

عليمية. تم تحديد والبنود المرتبطة بھا وإضافة عوامل وبنود جديدة قد يجدھا من خلال خبرته في البيئة الت
  خمسة أقسام لبطاقة الأداء المتوازن للسلامة المقترح وتم تسمية كل قسم منظور (م): 

  : إدارة وقيادة السلامة.1م
  : تعليم وتدريب السلامة.2م
  :سياسات,إجراءات وعمليات السلامة.3م
  : ثقافة السلامة للقوى العاملة.4م
  : أداء السلامة.5م
  

ن الخبير أن يضع النسبة المئوية لكل منظور من وجھة نظره, حيث يجب أن يكون يرجى م الجزء الثاني :
  %.100مجموع النسب المئوية المقترحة يساوي 

  
يرجى من الخبير اختيار الترتيب المناسب للمنظورات في النظام والتي يرى أنھا تمثل أفضل  الجزء الثالث:

  يحقق تطبيق النظام. ترتيب بالمقارنة بعلاقات المنظورات الأمثل والذي
  

  المعلومات الخاصة بالخبير/الخبيرة:

  .......................................................................................:/ ........................الاسم

  ................................:/ .......................................................................الوظيفة

  :/ ............................................................................................. العمل مكان

  :/ ..................................................................................... عدد سنوات الخبرة

  :/ .................................................................. الخبرة في قطاع التعليم عدد سنوات
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  استعراض عوامل وبنود بطاقة الأداء المتوازن للسلامة المقترح. الجزء الأول :

ر والوظائف والمعني بالممارسات الفعلية وإدارة الأدوا / منظور إدارة وقيادة السلامة :1) / م1منظور(
  المرتبطة بممارسات السلامة في المدرسة.

  المؤشرات (العوامل) المقترحة لمنظور إدارة وقيادة السلامة:

     ----------------------------------  

الإدارة تلعب دوراً رئيساً في تعزيز ثقافة السلامة الإيجابية,  :/ التزام الإدارة بالسلامة:1) / ع1عامل(
ى ھذا من خلال تخصيص الموارد, الوقت و التفتيش من خلال المشاركة في عمليات تقييم ويمكن أن يتجل

  المخاطر واجتماعات اللجنة الاستشارية واستكمال الإجراءات التي تتخذھا.

  ) 1ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  ..نعم: ........                لا: ......

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  1متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 1ع
  .1والرجاء إضافة بنود تتوقع أنھا تمثل ع

  إجراءات الإدارة في مسائل السلامة. :/1بند

  ترويج الإدارة لثقافة السلامة. :/2بند

  .توفير الإدارة موارد كافية للسلامة :/3بند

  مشاركة الإدارة في عمليات تقييم المخاطر, اجتماعات اللجنة الاستشارية والتفتيش. :/4بند

  تشجيع الإدارة للموظفين على مقترحات تحسين السلامة. :/5بند

  ............................................................................................................................ :/6بند

  ............................................................................................................................ :/7بند

 ----------------------------------  

تبادل المعلومات الخاصة وھذا العامل مرتبط فعاليته ب :/ الاتصالات الخاصة بالسلامة:2) / ع2عامل (
  بمسائل السلامة بين الموظفين.

  ) 1ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

لا , أو  2متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 2ع
  .2والرجاء إضافة بنود تتوقع أنھا تمثل ع

  سياسة الباب المفتوح للإداريين والمشرفين.:/ 1بند

  معلومات السلامة يتم إحضارھا من قبل المشرفين.:/ 2بند

  توفير ما يكفي من معلومات السلامة (وسائل الإعلام, أي بيانات مھمة,إحصاءات الحوادث.......إلخ) :/3بند

  السلامة (أي الإجراءات )موجودة بشكل واضح في مكان العمل (المدرسة). معلومات :/4بند

  ............................................................................................................................ :/5بند

  ............................................................................................................................ :/6بند

  ............................................................................................................................ :/7بند



Appendix A2 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       270 

 ----------------------------------  

وذلك بتعزيز التزام الإدارة ومشاركة الموظفين  تباط الموظفين في مجالات السلامة::/ ار3) ع3عامل(
في السلامة يساعد على تعزيز ثقافة السلامة وتوفير مناخ آمن. وعندما يكون الموظفين أكثر وعياً 

من للمسئوليات الملقاة على عاتقھم لمنع الحوادث والإصابات سيؤدي ذلك إلى جعل الموظف يبدي مزيدا 
  الاھتمام في المحافظة على بيئة العمل (المدرسة) آمنة وصحية.

  ) 1ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  3ثل عمتمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تم 3ع
  .3والرجاء إضافة بنود تتوقع أنھا تمثل ع

  تمكين جميع مستويات الموظفين من المشاركة في إدارة السلامة. :/1بند

  مشاركة الموظفين في وضع أھداف السلامة وصنع القرار وخطط التحسين. :/2بند

  ............................................................................................................................ :/3بند

  ............................................................................................................................ :/4بند

  ............................................................................................................................ :/5بند

  ............................................................................................................................ :/6بند

  ......................................................................................................................... :/7بند

 ----------------------------------  

وذلك بمعرفة مستوى ثقة الموظفين بالمشرفين حيث أن  :/ إدراك اختصاص المشرفين:4) ع4عامل(
  لتحمل المسئولية عن أخطائھم.اختصاص المشرفين يكون لدعم ممارسات السلامة وأنھم على استعداد 

  ) 1ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  4متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 4ع
  .4تتوقع أنھا تمثل عوالرجاء إضافة بنود 

  المشرفون ھم أكثر انتباھاً لقضايا السلامة من الموظف العادي. :/1بند

  المشرفون موثوق بھم ويمكنھم الاتصال مع الموظفين بخصوص موضوع السلامة. :/2بند

  المشرفون لديھم مھارات كافية وسلطة لمعالجة قضايا السلامة. :/3بند

  ........................................................................................................................ :/4بند

  .......................................................................................................................... :/5بند

  ......................................................................................................................... :/6بند

  .......................................................................................................................... :/7بند

-------------------------- --------  

  الاھتمام بتقديم الحوافز لتحسين ممارسة السلامة. :/حوافز ممارسة السلامة:5) ع5عامل(

  ) 1ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (
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  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
..........................................................................................................................................................................

................................................  

أو لا ,  5كيد ما إذا كانت ھذه البنود تمثل عمتمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأ 5ع
  .5والرجاء إضافة بنود تتوقع أنھا تمثل ع

  حوافز مالية (مكافآت على سبيل المثال) تقدم للموظفين للممارسات الجيدة للسلامة. :/1بند

  لاعتراف بالحوافز (أفضل موظف ممارس للسلامة في الشھر على سبيل المثال. :/2بند

للممارسات الضعيفة للسلامة من الموظفين (مخالفات أو تنزيل الدرجة الوظيفية على  العقوبات :/3بند
  سبيل المثال).

  ....................................................................................................................... :/4بند

  ...................................................................................................................... :/5بند

  ........................................................................................................................ :/6بند

  ....................................................................................................................... :/7بند

 ----------------------------------  

  يمكن زيادة العوامل إذا رأيتم أنھا ضرورية لتقييم ھذا المنظور.

  

  ..................................................................................................:/ 6) ع6العامل(

  ................................................................................................ :/6تعريف ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  6ع

  .................................................................................................................. :/1بند

  ......................................................................................................................... :/2بند

  .......................................................................................................................... :/3بند

 ----------------------------------  

  ..............................................................................................:/ 7) ع7العامل(

  ..........................................................................................................:/7تعريف ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  7ع

  ...................................................................................................................... :/1بند

  ......................................................................................................................... :/2ندب

  ........................................................................................................................... :/3بند

 

في ھذا الجزء أرجو منكم التكرم وتقييم العوامل السابقة من وجھة نظركم لتحديد أھمية كل عامل للمنظور 
)1(  

  

  مھم جداً        مھم           مھم على حد ما        مھم قليلاً              غير مھم

  5  4  3  2  1  : التزام الإدارة بالسلامة1ع

5 4 3 2 1
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  5  4  3  2  1  : الاتصالات الخاصة بالسلامة2ع

  5  4  3  2  1  : ارتباط الموظفين في مجالات السلامة3ع

  5  4  3  2  1  : إدراك اختصاص المشرفين4ع

  5  4  3  2  1  : حوافز ممارسة السلامة5ع

  5  4  3  2  1  : 6ع

  5  4  3  2  1  : 7ع

  

 ----------------------------------  

ني بتوفير الاحتياجات الكافية ھذا المنظور مع :/ منظور التدريب والتعلم للسلامة:2) م2منظور (
والطرق المناسبة لتدريب وتعلم السلامة لضمان وصول الموظفين والعاملين إلى المعرفة الكافية بالسلامة 

  من أجل الالتزام بالسلامة في البيئة المدرسية.

  المؤشرات (العوامل) المقترحة لمنظور التدريب والتعلم للسلامة:

-------------------------- --------  

والمعنية بتنمية التدريب في مجال  :/ التدريب والحلقات الدراسية المتعلقة بالسلامة:1) ع1عامل(
  السلامة وتخصيص الموارد الكافية لتنفيذ التدريب والتعلم للسلامة.

  ) 2ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  لا: ........      نعم: ........          

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
..........................................................................................................................................................................

................................................  

أو لا ,  1متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 1ع
  .1والرجاء إضافة بنود تتوقع أنھا تمثل ع

يتم توفير حلقات دراسية دورية للسلامة والعمل على تحديث ھذه المعلومات أول بأول ( مثل  :/1بند
  ة , اجتماعات,.......... الخ).محادثات صغير

  توفير التدريب الكافي لأحدث مسائل السلامة لجميع الموظفين. :/2بند

  تخصيص الموارد الكافية لتدريبات السلامة. :/3بند

تدريبات السلامة يجب أن تغطي وبشكل كافي يستطيع الموظف الاستجابة لحالات الطوارئ  :/4بند
  والإسعافات الأولية.

  ............................................................................................................................ :/5بند

  .......................................................................................................................... :/6بند

  ........................................................................................................................... :/7بند

 ----------------------------------  

وذلك من أجل تعزيز الوعي بالسلامة بين العاملين  :/ إستراتيجية الترويج عن السلامة:2) ع2عامل(
  درسة. وتوفير نشرات رسائل السلامة وتكون بشكل واضح.بالم

  ) 2ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:
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..........................................................................................................................................................................
..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

,  أو لا 2متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 2ع
  .2والرجاء إضافة بنود تتوقع أنھا تمثل ع

تعزيز الوعي بالسلامة وذلك بالتصريحات المھمة والواضحة للعيان في المدرسة (الإشارات  :/1بند
  الشبيھة, الشعارات, ......الخ).

  يجب أن تكون المنشورات الخاصة بالسلامة متاحة للمدرسين والعاملين في المدرسة(المكتبة). :/2بند

تشجيع المدرسين والعاملين في المدرسة للوصول إلى جميع ما كتب عن السلامة في الكتب  :/3بند
  والمجالات العلمية ووسائل الإعلام (البريد الإلكتروني , الانترنت, الوسائل البصرية والسمعية ,......الخ).

  ........................................................................................................................ :/4بند

  .......................................................................................................................... :/5بند

  ......................................................................................................................... :/6بند

  ........................................................................................................................... :/7بند

 ----------------------------------  

وذلك بتحديد مستوى التعامل مع الحوادث التي تحصل في  مجاھرة::/ تعليم السلامة بال3) ع3عامل (
  المدرسة وكيف أن ھذه التقارير والتعليقات تؤدي إلى تحسين السلامة في المدرسة.

  ) 2ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  فة أي تعليق خاص بھذا العامل:الرجاء إضا

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  3متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 3ع
  .3والرجاء إضافة بنود تتوقع أنھا تمثل ع

  إعطاء النصائح للمدرسين والعاملين بالمدرسة بعضھم البعض حول كيفية العمل بأمان. :/1بند

  لسلامة.تقارير الحوادث تستخدم لتحسين ا :/2بند

  تعليم الدروس للمدرسين يكون من الحوادث التي تحصل أمامھم ومن تقارير الحوادث. :/3بند

  التعليقات بعد حصول الحوادث تستخدم لتحسين السلامة في المدرسة . :/4بند

  ......................................................................................................................... :/5بند

  ......................................................................................................................... :/6بند

  .......................................................................................................................... :/7بند

 ----------------------------------  

وھو المعرفة الموجودة لدى بعض المدرسين  :/ الاختصاص والمعرفة للسلامة:4) ع4عامل(
  لممارسات السلامة.

  ) 2ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  لا: ........          نعم: ........      

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
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..........................................................................................................................................................................
................................................  

أو لا ,  4متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 4ع
  .4والرجاء إضافة بنود تتوقع أنھا تمثل ع

  المدرسين والعاملين على دراية بقوانين السلامة.  :/1بند

  ظمة إدارة السلامة.المدرسين والعاملين يفھمون الغرض من أن :/2بند

  المدرسين والعاملين يعلمون متى الوقت المناسب للتقرير عن قرب وقوع الحوادث. :/3بند

  المدرسين والعاملين يجب أن يكونون كفء بشكل مرضي لتنفيذ واجباتھم تجاه السلامة. :/4بند

  ........................................................................................................................... :/5بند

  ....................................................................................................................... :/6بند

  ......................................................................................................................... :/7بند

 ----------------------------------  

  يمكن زيادة العوامل إذا رأيتم أنھا ضرورية لتقييم ھذا المنظور.

  ............................................................................................. :5) ع5العامل(

  ................................................................................................................... :/5تعريف ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  6ع

  ........................................................................................................................ :/1بند

  ....................................................................................................................... :/2بند

  ........................................................................................................................ :/3بند

 ----------------------------------  

  .............................................................................................................:/ 6) ع6العامل(

  .............................................................................................................. :/6تعريف ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  7ع

  ............................................................................................................................ :/1بند

  ........................................................................................................................... :/2بند

  ....................................................................................................................... :/3بند

 ----------------------------------  

في ھذا الجزء أرجو منكم التكرم وتقييم العوامل السابقة من وجھة نظركم لتحديد أھمية كل عامل للمنظور 
)2(  

  

  مھم جداً        مھم              م على حد مامھ       مھم قليلاً     غير مھم  

  5  4  3  2  1  قة بالسلامة: التدريب والحلقات الدراسية المتعل1ع

  5  4  3  2  1  : إستراتيجية الترويج عن السلامة2ع

  5  4  3  2  1  : تعليم السلامة بالمجاھرة3ع

  5  4  3  2  1  : الاختصاص والمعرفة للسلامة4ع

  5  4  3  2  1  : 5ع

  5  4  3  2  1  : 6ع

5 4 3 2 1
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  5  4  3  2  1  : 7ع

طبيق القوانين والإجراءات وذلك بت :/ منظور قوانين و إجراءات عمليات السلامة:3) م3منظور(
  والعمليات لخلق بيئة السلامة والتحكم بھا في المدرسة. 

  المؤشرات (العوامل) المقترحة لمنظور قوانين و إجراءات عمليات السلامة:

 ----------------------------------  

وقوانين وإجراءات وذلك بسؤال كيف أن أحكام :/ الأحكام والقوانين والإجراءات للسلامة: 1) ع1عامل(
  السلامة تستطيع أن تغرس ثقافة السلامة بشكل ايجابي في المدرسة.

  ) 3ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
..........................................................................................................................................................................

................................................  

أو لا ,  1انت ھذه البنود تمثل عمتمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا ك 1ع
  .1والرجاء إضافة بنود تتوقع أنھا تمثل ع

الھيكل والبيئة الجيدان لممارسة الأحكام الخاصة بالسلامة تشرف على سياسة وإجراءات  :/1بند
  السلامة.

  السياسة الشاملة للسلامة وما يرتبط بھا من نظام الإدارة. :/2بند

  ءات السلامة وتحديثھا بانتظام. يتم مراجعة سياسة وإجرا :/3بند

  إجراءات السلامة في حالة الطوارئ يتم تطويرھا وممارستھا.  :/4بند

  سياسة وإجراءات السلامة يتم إتباعھا دون أن يتعارض مع ممارسات العمل.  :/5بند

  قواعد وإجراءات السلامة يجب أن تكون سھلة لمتابعتھا من الناس. :/6بند

  ............................................................................................................................ :/7بند

 ----------------------------------  

ھي عملية منظمة لجمع المعلومات عن فعالية  :/ استعراض البيان النھائي للسلامة:2) ع2عامل(
  ارة السلامة والخطط اللاحقة لتصحيح العمل والوقاية.وكفاءة وموثوق في نظام إد

  ) 3ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

,  أو لا 2متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 2ع
  .2والرجاء إضافة بنود تتوقع أنھا تمثل ع

  عمليات تفتيش وإشراف دورية للسلامة. :/1بند

  العمل على توظيف موظف متخصص للسلامة. :/2بند

  البيانات النھائية للسلامة تجري بانتظام. :/3بند

  ............................................................................................................................ :/4بند

  .......................................................................................................................... :/5بند

  ........................................................................................................................ :/6بند
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  .......................................................................................................................... :/7بند

 ----------------------------------  

والتي تعتمد على تعليقات المدارس والتقرير المكتوب  ::/ مسئوليات وتعليقات السلامة3) ع3عامل (
بعد كل حادث. والارتياح فيما تتعلق بإجراءات المتابعة والاھتمام بالنسبة للمشرف وقوته في اتخاذ 

  الإجراءات اللازمة.

  ) 3ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  لا: ........      نعم: ........          

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
..........................................................................................................................................................................

................................................  

أو لا ,  3متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 3ع
  .3والرجاء إضافة بنود تتوقع أنھا تمثل ع

  نشر قضايا السلامة للمدرسين والعاملين بالمدرسة وأولياء الأمور.  :/1بند

  حوادث, وإيضاح ذلك بشفافية لجميع الأشخاص ذوي الصلة. توفير نتائج التحقيق في ال :/2بند

التقدم المحرز نحو تحقيق أھداف تحسين السلامة من قبل ممثل السلامة في المدرسة يعتمد  :/3بند
  على التعليقات والاجتماعات الأسبوعية. 

ات التي تحدث رضا المدرسين والعاملين بالمدرسة في الملاحظات المقدمة عن الحوادث والإصاب :/4بند
  فيھا.

رضا المدرسين والعاملين بالمدرسة في تدابير المتابعة التي اتخذت بعد الحوادث والإصابات التي :/ 5بند
  وقعت.

  ......................................................................................................................... :/6بند

  ....................................................................................................................... :/7بند

 ----------------------------------  

العمل على الصيانة الدورية للبيئة المبنية والمرافق  :/ إنشاء بيئة خاصة بالصيانة:4) ع4عامل (
لمرتبطة بھا من أجل معالجة القضايا المحتملة المؤثرة على السلامة مثل الأسلاك الكھربائية والمعدات ا

  المقطوعة والممرات والجدران المتكسرة......الخ.

  ) 3ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  ة أي تعليق خاص بھذا العامل:الرجاء إضاف

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  4متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 4ع
  .4والرجاء إضافة بنود تتوقع أنھا تمثل ع

وضع قائمة للمراجعة بشكل دوري للمنشئات والمعدات من أجل اكتشاف القضايا التي لھا علاقة  :/1بند
  بالسلامة.

العامة والطلبات الخاصة المتعلقة بالسلامة والعمل على حل أولويات المھام التي  جدولة للصيانة :/2بند
  تشكل خطراً على السلامة.

  توفير الموارد الكافية (مثل الميزانية ,الأشخاص ذوي العلاقة) لمرافق الصيانة. :/3بند

  ........................................................................................................................... :/5بند

  ............................................................................................................................ :/6بند

  ........................................................................................................................... :/7بند
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 ----------------------------------  

  يمكن زيادة العوامل إذا رأيتم أنھا ضرورية لتقييم ھذا المنظور.

  

  ...............................................................................................................:/ 5) ع5العامل(

  .................................................................................................................... :/5تعريف ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  6ع

  ......................................................................................................................... :/1بند

  .......................................................................................................................... :/2بند

  ........................................................................................................................... :/3بند

 ----------------------------------  

  ..........................................................................................................:/ 6) ع6العامل(

تعريف 
  ............................................................................................................................ /:6ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  7ع

  ........................................................................................................... :/1بند

  ................................................................................................................... :/2بند

  ................................................................................................................. :/3بند

 ----------------------------------  

في ھذا الجزء أرجو منكم التكرم وتقييم العوامل السابقة من وجھة نظركم لتحديد أھمية كل عامل للمنظور 
)3(  

  

  مھم جداً        مھم             على حد ما مھم        مھم قليلاً    غير مھم 

  5  4  3  2  1  لإجراءات للسلامة: الأحكام والقوانين وا1ع

  5  4  3  2  1  : استعراض البيان النھائي للسلامة2ع

  5  4  3  2  1  : مسئوليات وتعليقات السلامة3ع

  5  4  3  2  1  : إنشاء بيئة خاصة بالصيانة4ع

  5  4  3  2  1  : 5ع

  5  4  3  2  1  : 6ع

  5  4  3  2  1  : 7ع

  

 ----------------------------------  

وذلك من خلال خصائص واتجاھات القوى  ور ثقافة السلامة للقوى العاملة::/ منظ4) م4منظور(
العاملة وأولوياتھم للسلامة. حيث أن ثقافة السلامة مھمة والتي تؤدي إلى تطوير واستمرار وتعزيز 

  سلوكيات السلامة.

  المؤشرات (العوامل) المقترحة لمنظور ثقافة السلامة للقوى العاملة:

5 4 3 2 1
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------------------ ----------------  

  : وھي إدراك الموظف لفعالية نظام الإبلاغ عن الحوادث.:/ الميل إلى الإبلاغ عن الحوادث1) ع1عامل(

  ) 4ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  عامل:الرجاء إضافة أي تعليق خاص بھذا ال

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  1متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 1ع
  .1والرجاء إضافة بنود تتوقع أنھا تمثل ع

  تصورات المدرسين والعاملين لفعالية نظام الإبلاغ عن الحادث. :/1بند

  ي التعامل مع الحوادث.استعداد المدرسين والعاملين لرفع تقارير عن الفشل ف :/2بند

  تصورات المدرسين والعاملين حول الإدارة الإستباقية في عرض الحوادث. :/3بند

  قواعد تقارير الحوادث يجب أن تكون سھلة الفھم والإنجاز. :/4بند

  ..................................................................................................................:/5بند

  ............................................................................................................... :/6بند

  .................................................................................................. :/7بند

----------- -----------------------  

وھي تصورات المدرسين والعاملين على أھمية  :/مسئوليات ودوافع السلامة الفردية:2) ع2عامل(
السلامة في بيئة المدرسة من خلال حوافز السلامة الواجب في توقعات الرعاية والمسئولية الفردية 

  والتمكين.

  ) 4كقياس مناسب لمنظور (ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل 

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  2متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 2ع
  .2والرجاء إضافة بنود تتوقع أنھا تمثل ع

  الطلاب في المدرسة.المدرسين والعاملين يكون واجب عليھم الرعاية تجاه  :/1بند

المدرسين والعاملين يجب أن تكون قيمتھم عالية وذلك بالعمل على زيادة المعرفة بالسلامة  :/2بند
  بشكل شخصي.

  تمكين المدرسين والعاملين لأخذ درجة (علاوة) من خلال مستوى مسئولياتھم في السلامة. :/3بند

  مة تمثل أولوية قصوى في المدرسة.المدرسين والعاملين يجب أن يعتبروا أن السلا :/4بند

  ........................................................................................................:/5بند

  ......................................................................................................... :/6بند

  ................................................................................................................. :/7بند

 ----------------------------------  

وھي المعنية بظروف العمل والضغط المصاحب  :/ تصورات للظروف والضغط في العمل:3) ع3عامل(
  لى السلوك الفردي والمواقف وممارسات السلامة.له ومدى تأثيرھا ع

  ) 4ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (
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  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  3متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 3ع
  .3رجاء إضافة بنود تتوقع أنھا تمثل عوال

  ھناك ما يكفي من المدرسين والعاملين في المدرسة لضمان أن تكتمل أنشطة العمل بأمان. :/1بند

  لدى المدرسين والعاملين الوقت الكافي للقيام بمھامھم المنوطة بھم بطريقة آمنة. :/2بند

  ل الوقت للنظر في المخاطر التي تھدد السلامة.درجة الضغط لعمل المھام بسرعة يؤدي إلى تقلي :/3بند 

  إدراك المدرسين والعاملين بالمقدرة على التأثير على بيئتھم التعليمية. :/4بند

  ................................................................................................................ :/5بند

  .................................................................................................... :/6بند

  ..........................................................................................................:/7بند

 ----------------------------------  

وقد تم تعريف القدر بأنه ما كتبه الله تعالى على العبد أزلاً والقضاء ھو  اء والقدر::/القض4) ع4عامل (
  إنفاذ ھذا الذي كتبه الله في الوقت والمكان على الصفة التي كتبھا الله.

  ) 4ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  ......نعم: ........                لا: ..

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  4متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 4ع
  .4والرجاء إضافة بنود تتوقع أنھا تمثل ع

  ما يحدث في المدرسة من حوادث إلى حد كبير مسألة صدفة. :/1بند

  الحوادث التي لا يمكن تجنبھا.:/ 2بند

  ت والمعدات التقنية جعل الحوادث لا يمكن تجنبھا.استخدام الآلا :/3بند

  يبدو أنه لا مفر من الحوادث على الرغم من الجھود المبذولة من المدرسة لتفاديھا. :/4بند

  .............................................................................................................. :/5بند

  ............................................................................................................ :/6بند

  ..........................................................................................................................  :/7بند

 --------------- -------------------  

  يمكن زيادة العوامل إذا رأيتم أنھا ضرورية لتقييم ھذا المنظور.

  

  ............................................................................................................:/ 5) ع5العامل(

  ......................................................................................................................... :/5تعريف ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  6ع

  .............................................................................................................. :/1بند

  ....................................................................................................................... :/2بند
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  .............................................................................................................. :/3بند

-------------- --------------------  

  .........................................................................................................:/ 6) ع6العامل(

  .................................................................................................................... :/6تعريف ع

  أو أكثر من البنود وتكتب أدناه 2يجب أن يمثل بعدد  7ع

  ............................................................................................................................ :/1بند

  ........................................................................................................................... :/2بند

  .......................................................................................................... :/3بند

  

تحديد أھمية كل عامل للمنظور في ھذا الجزء أرجو منكم التكرم وتقييم العوامل السابقة من وجھة نظركم ل
)4(  

  

  مھم جداً        مھم              على حد ما مھم      مھم قليلاً    غير مھم 

  5  4  3  2  1  : الميل إلى الإبلاغ عن الحوادث1ع

  5  4  3  2  1  : مسئوليات ودوافع السلامة الفردية2ع

  5  4  3  2  1  : تصورات للظروف والضغط في العمل3ع

  5  4  3  2  1  : القضاء والقدر4ع

  5  4  3  2  1  : 5ع

  5  4  3  2  1  : 6ع

  5  4  3  2  1  : 7ع

  

 ----------------------------------  

والمعني بجميع نتائج وأداء جوانب السلامة بما في ذلك معدلات  :/ منظور أداء السلامة:5) م5منظور(
  لية السلامة.الحوادث والسلوكيات العامة للسلامة وشروط سلامة المرافق وتنفيذ نظام فعا

  المؤشرات (العوامل) المقترحة لمنظور أداء السلامة:

 ----------------------------------  

  وذلك في النظر لتكرار عدد الحوادث في المدرسة.:/ معدلات الحوادث : 1) ع1عامل(

  ) 5ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  لا: ........                نعم: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
..........................................................................................................................................................................

................................................  

أو لا ,  1متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 1ع
  .1والرجاء إضافة بنود تتوقع أنھا تمثل ع

5 4 3 2 1
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تقل تكرار الحوادث الكبيرة والكارثية ( وتمثل الحوادث التي تطلب الجلوس في المستشفى لمدة لا  :/1بند
أيام بتر الأطراف, والكسور, والوفيات,  3ساعة وإصابات تسبب عدم العودة للمدرسة مدة لا تقل عن  24عن 

  والحروق, والجروح الكبرى أو فقدان البصر لا سمح الله.........إلخ).

لوقت تكرار الحوادث العادية (وتمثل الإصابات التي تطلب نوعاً من العلاج الطبي وقد تضيع بعض ا :/2بند
  الخاص في المدرسة قبل العودة إلى المدرسة من جديد مثل الكدمات والجروح الطفيفة......الخ).

تكرار الحوادث الطفيفة ( وتمثل الإصابات الطفيفة والتي لا تتطلب إلا إسعافات أولية أو الإصابات  :/3بند
  القريبة من الحدوث قبل وقوعھا).

  ............................................................................................................................ :/4بند

  ............................................................................................................................ :/5بند

  ............................................................................................................................ :/6بند

  ........................................................................................................................... :/7بند

 ------------------- ---------------  

ويمكن تعريفھا بأنھا سلوكيات  :/ سلوكيات السلامة العامة للمدرسين والعاملين :2) ع2عامل(
  السلامة الفردية والرغبة في المشاركة وتنفيذ قائمة قبل أداء ممارسات السلامة.

  ) 5ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  ....                لا: ........نعم: ....

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
..........................................................................................................................................................................

................................................  

أو لا ,  2متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 2ع
  .2والرجاء إضافة بنود تتوقع أنھا تمثل ع

  السلامة دائماً في الاعتبار عند القيام بأي أنشطة. :/1بند

  ة دائماً ما تكون متعبة.إجراءات السلامة في المدرس :/2بند

  رغبة واسعة النطاق للتوافق مع سياسة وإجراءات السلامة. :/3بند

  استخدام معدات الحماية الشخصية المناسبة عند الحاجة. :/4بند

  الحماس في الحضور والمشاركة في عروض الحلقات الدراسية والتدريب. :/5بند

  ............................................................................................................................ :/6بند

  ............................................................................................................................ :/7بند

 ----------------------------------  

ويمكن تعريفھا بأنھا درجة مخاطر السلامة المرتبطة  :/ إنشاء محيط ملائم لأداء السلامة:3) ع3مل(عا
  بتصميم وحالة المدرسة والمنشآت الخارجية.

  ) 5ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  أي تعليق خاص بھذا العامل: الرجاء إضافة

..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

أو لا ,  3متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 3ع
  .3والرجاء إضافة بنود تتوقع أنھا تمثل ع

مخاطر السلامة المرتبطة بحالة مرافق المدرسة ( المبنى, الإضاءة , الأرضيات, السلالم, مقابض  :/1بند 
  ).الأبواب, الكھرباء.....الخ
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  مخاطر السلامة المرتبطة بالمعدات والأثاث (كراسي , طاولات, منتجات إلكترونية......الخ).:/ 2بند

مخاطر السلامة المرتبطة بالمناطق الخارجية( الممرات, والأسوار, الملاعب الرياضية, الساحات  :/3بند
  الخارجية.....الخ).

  بيئة عملھم (المدرسة).مقدرة المدرسين والعاملين على التأثير على  :/4بند

  ........................................................................................................................... :/5بند

  ........................................................................................................................... :/6بند

  ........................................................................................................................ :/7بند

 ----------------------------------  

رير للحوادث و الإجراءات ويتم ذلك بتعزيز مستويات تقا :/ تنفيذ نظام أداة المدرسة:4) ع4عامل(
  التصحيحية وخطط الطوارئ.

  ) 5ھل تعتقد / تعتقدين أنه يمكن استخدام ھذا العامل كقياس مناسب لمنظور (

  نعم: ........                لا: ........

  الرجاء إضافة أي تعليق خاص بھذا العامل:

..........................................................................................................................................................................
..........................................................................................................................................................................
..........................................................................................................................................................................

..........................................................................................................................................................................
................................................  

 أو لا , 4متمثل بعدد من البنود والموضحة في الأسفل, الرجاء تأكيد ما إذا كانت ھذه البنود تمثل ع 4ع
  .4والرجاء إضافة بنود تتوقع أنھا تمثل ع

  الغالبية العظمى من الحوادث المبلغ عنھا. :/1بند

  الغالبية يتم حلھا بشكل مناسب وشفافية في الوقت المناسب. :/2بند

  تنفيذ الإجراءات التصحيحية لمشاكل السلامة بشكل كامل وفي الوقت المناسب. :/3بند

  قات الاستجابة وممارسات السلامة تعمل بشكل جيد.خطط الطوارئ للحوادث وأو :/4بند

  ......................................................................................................................... :/5بند

  .......................................................................................................................... :/6بند

  ........................................................................................................................... :/7بند

  يمكن زيادة العوامل إذا رأيتم أنھا ضرورية لتقييم ھذا المنظور.

  

  ............................................................................................................ :/5) ع5العامل(

  .................................................................................................................... :/5تعريف ع

  أو أكثر من البنود وتكتب أدناه 2د يجب أن يمثل بعد 6ع

  ............................................................................................................................ :/1بند

  ............................................................................................................................ :/2بند

  ............................................................................................................................ :/3بند

 ----------------------------------  

  ...........................................................................................................:/ 6) ع6العامل(

  ......................................................................................................................... :/6تعريف ع

  دناهأو أكثر من البنود وتكتب أ 2يجب أن يمثل بعدد  7ع

  ............................................................................................................................ :/1بند

  ........................................................................................................................... :/2بند

  ............................................................................................................................ :/3بند

 ----------------------------------  
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ية كل عامل للمنظور في ھذا الجزء أرجو منكم التكرم وتقييم العوامل السابقة من وجھة نظركم لتحديد أھم
)5(  

  

  مھم جداً        مھم             على حد ما مھم        مھم قليلاً    غير مھم 

  5  4  3  2  1  : معدلات الحوادث1ع

  5  4  3  2  1  : سلوكيات السلامة العامة للمدرسين والعاملين2ع

  5  4  3  2  1  : إنشاء محيط ملائم لأداء السلامة3ع

  5  4  3  2  1  : تنفيذ نظام أداة المدرسة4ع

  5  4  3  2  1  : 5ع

  5  4  3  2  1  : 6ع

  5  4  3  2  1  : 7ع
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  الجزء الثاني: تقييم وجھات النظر الخاصة بالسلامة السابقة الذكر للنتائج العامة للسلامة.

ن بطاقة الأداء المتوازن الخاصة بالسلامة تتكون من جميع العناصر التي تمكن السلامة، كما أنھا تتكون م
النتائج الناتجة من إجراءات السلامة الجيدة. جميع وجھات النظر الخمس السابقة تشكل بطاقة الأداء 
المتوازن الخاصة بالسلامة في المدارس السعودية. المرجو منكم تقديم نسبة كل منظور على أساس 

لنسب يساوي تصوركم في مدى مساھمة كل منظور للنتائج النھائية للسلامة. يجب أن يكون مجموع ا
100 %  

  

 النسبة  تعريفهالمنظور: 

والمعني بالممارسات الفعلية وإدارة الأدوار والوظائف المرتبطة  ):1إدارة وقيادة السلامة (م
  بممارسات السلامة في المدرسة.

  

ھذا المنظور معني بتوفير الاحتياجات الكافية والطرق  ):2التدريب والتعلم للسلامة (م
وتعلم السلامة لضمان وصول الموظفين والعاملين إلى المعرفة الكافية المناسبة لتدريب 

  بالسلامة من أجل الالتزام بالسلامة في البيئة المدرسية.

  

وذلك بتطبيق القوانين والإجراءات والعمليات لخلق  ):3قوانين و إجراءات عمليات السلامة (م
  بيئة السلامة والتحكم بھا في المدرسة. 

  

وذلك من خلال خصائص واتجاھات القوى العاملة  ):4مة للقوى العاملة (مثقافة السلا
وأولوياتھم للسلامة. حيث أن ثقافة السلامة مھمة والتي تؤدي إلى تطوير واستمرار وتعزيز 

  سلوكيات السلامة.

  

والمعني بجميع نتائج وأداء جوانب السلامة بما في ذلك معدلات الحوادث  ):5أداء السلامة (م
  لوكيات العامة للسلامة وشروط سلامة المرافق وتنفيذ نظام فعالية السلامة.والس

  

 %100 المجموع
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الجزء الثالث: ترتيب العلاقات بين وجھات النظر لبطاقة الأداء المتوازن الخاصة بالسلامة 
  المقترحة.

ر العلاقة السببية المناسبة . أرجو اختيا 5إلى م 1ھنالك علاقة سببية بين وجھات النظر المقترحة م
والموضحة أدناه والتي تمثل العلاقة المثالية في ترتيب وجھات النظر. حيث انه يجب تحديد بداية ونھاية 
بطاقة الأداء المتوازن الخاصة بالسلامة للوصول إلى أفضل النتائج. إذا كانت الترتيبات المقترحة غير ملائمة 

 ة التي ترون أنھا مناسبة.من وجھة نظركم الرجاء وضع العلاق
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02 December 2011 
 
 
 

RE: QUESTIONNAIRE SURVEY - DEVELOPING A BALANCED SCORECARD 
(BSC) FOR EVALUATING THE SAFETY PERFORMANCE OF SAUDI PUBLIC 
SCHOOLS 

Dear Sir/Madam, 

I am currently undertaking research into developing a balanced scorecard (BSC) for 
evaluating the safety performance of Saudi public schools. The research will help to 
develop a framework for evaluating the safety performance in Saudi public schools. 

As part of the research, I am conducting a questionnaire to seek input from teachers, 
school executives and Ministry of Education officers who are currently working in 
Saudi schools environment. Your experiences and perceptions on the subject are 
very important to this research. 

I would be very grateful if you could kindly devote 15-20 minutes to complete the 
enclosed questionnaire and return it as soon as possible. Your response will treated as 
STRICTLY CONFIDENTIAL. The information will be used for academic proposes 
only, as one critical part to a university research project. Individual responses will be 
kept confidential. Only a consolidated summary will be referred to and only information 
in the aggregate on groups will be reported. A summary of the findings from the study 
will be made available. 

Once you have completed the questionnaire, please return it by using the enclosed reply 
paid envelope. 

I have enclosed a 30 SR gift card as a small token of appreciation for your help in the 
survey. 

Should you have any questions, please feel free to contact myself by phone on 
0505497990 or 0404666620, or by email at t.alolah@griffith.edu.au 

Thank you very much for your participation in the survey. 

Yours sincerely, 

Arch. Turki Alolah 
PhD Candidate 
Griffith School of Engineering 
Griffith University PMB 50 
GCMC QLD 9726 
 
 
 
 
 

A/Prof. Rodney Stewart 
Research Supervisor 
Director, Centre for Infrastructure 
Engineering & Management 
Griffith School of Engineering, GU 

Griffith School of Engineering 
 
Telephone +61 (0)7 5552 8572 
Facsimile    +61 (0)7 5552 8065 
enggc@griffith.edu.au 
www.griffith.edu.au 
 
Gold Coast campus, Griffith University 
PMB 50 
Gold Coast MC, Queensland 9726 
Australia 
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QUESTIONNAIRE SURVEY 

Developing a Balanced Scorecard (BSC) For Evaluating the Safety 
Performance of Saudi Public Schools 

Purpose: this survey aims to gather data for developing an ideal Safety Balanced 
Scorecard (BSC) for Saudi schools. Your responses will help to assess the importance 
and effectiveness of items to explain or measure the certain perspective. 
You are requested to kindly fill in the questionnaire and post it as soon as possible to: 
Arch. Turki Alolah, Deputy Ministry for buildings, Ministry of Education , Saudi 
Arabia, King Abdulaziz Road. Alternatively, you may email me at 
t.alolah@griffith.edu.au 
Confidentiality: the information will be used for academic purpose only. Your 
completed survey will be kept completely confidential. Results will be aggregated and 
presented as summaries only. And individual respondents will not be identified. 
Questionnaire structure: this questionnaire contains 8 pages consisting of 3 main parts. 
Part A solicits background information. Part B requests respondents to provide a 
percentage (%) weighting of importance to each of the five perspectives which will sum 
to 100%. Finally, Part C enquires about the importance of each indicator within each 
perspective, as well as seeks respondents perceptions on the item statement in regard to 
their experience in their present role. 
 
Part A: Background information 

Could you provide some information about yourself? 

Occupation: □ Teacher     □ School Executive     □ Ministry of Education Officer 

* For Ministry of Education Officers (Role): □Maintenance   □Construction   

□Operation   □Design 

Sex:   □ Male  □ Female 

Age:   □Under 30   □30-40   □40-50  □Over 50 

Yours Experience in Education Field: □Under 5 □6-10 □11-15  □16-20  □Over 20 
How long have you been working in your current work role:  

□Under 1       □1-5       □6-10       □11-20       □Over 20 

Education: □High School  □Bachelor Degree   □Master Degree   □Doctorate Degree 

School Type:  □Primary School □Elementary School     □High School 

KSA Region: □Central      □Northern       □Eastern      □Western       □Southern 

Nationality: □Kingdom Saudi Arabia      □Foreign national      
 If you are a foreign national, from what country do you originate ___ (e.g. Egyptian) 

* For Teacher and School Executive (School Size): □<200     □201-500     □501-

1000     □1001-1500     □>1500 
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Part B: Evaluating the contribution of safety perspectives to the overall safety 
outcome 

A balanced safety scorecard consists of all the enabling elements of safety as well as the 
outcomes that result from good safety actions. A total of five perspectives make up the 
conceptual safety balanced scorecard. You are requested to provide a weighting for each 
perspective, based on your perception on the extent to which that perspective 
contributes to the overall safety performance. The total weighting must sum to 100%. 
 

Perspective: description Weight (%)

Safety Management and Leadership (P1): Concerned with the actual 
practices, management roles and functions associated with safe practices 
in the work place. 

 

Safety Learning & Training (P2): Concerned with the provision of 
adequate resources to provide all the necessary job-related safety 
learning and training to ensure employees have up-to-date safety 
knowledge in order to competently carry out their safety obligations. 

 

Safety Policy, Procedures and Processes (P3): Concerned with the 
policy, procedures and processes applied to create and control the safety 
environment of the workplace. 

 

Workforce Safety Culture (P4): Concerned with the characteristics and 
attitudes of the workforce and their priority for safety. Safety culture is 
important because it forms the context within which individual safety 
attitudes develop and persist and safety behaviours are promoted. 

 

Safety Performance (P5): Concerned with all aspects of safety 
outcomes and performance, including incident and accident rates, general 
safety behaviours, facilities safety condition, and the safety system 
implementation effectiveness 

 

SUM 100% 
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Part C: In this section, could you please provide your opinion on a number of 
individual safety items. 

Column A: From your experience, please rate the importance of each safety item with 
respect to its contribution to evaluating overall safety performance, using the following 
scale. 

 
 

 Not Important (NI)       Slightly Important (SI)            Moderately Important (MI)          Important (I)                 Very Important (VI) 

 
 
Column B: Concerned with rating your opinion for a number of statements related to 
safety items in your current work role using the following scale. 

 
 

Strongly Disagree (SD)          Disagree (D)                             Neutral (N)                            Agree (A)                 Strongly Agree (SA) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 2 3 4 5

1 2 3 4 5
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P1: Safety Management and Leadership : Concerned with the actual practices, management roles and functions associated with 
safe practices in the work place. 

Item
 

A1: Management commitment to safety: Management plays a 
key role in promoting a positive safety culture. This is 
demonstrated by allocating resources, time, conducting 
inspections, by participating in risk assessments and consultative 
committee meetings, and by completing actions. 

  Column A 
Rating your opinion 
on item importance 

Column B 
Rating your opinion on 
item in your experience 

NI     SI    MI    I     VI SD     D     N    A    SA 

A1.1 Management actions safety issues           

A1.2 Management promotes a safety culture           

A1.3 Management provides adequate resources to safety           

A1.4 
Management actively participates in risk assessments, 
consultative committee meetings and inspections 

          

A1.5 
Management encourages employees to voice concerns and safety 
improvement proposals 

          

 
A2: Safety communication: Concerned with the extent to 
which employees perceived that the work environment provided 
an effective information exchange regarding safety matter. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

A2.1 Management and supervisors have an open door policy           

A2.2 
Safety information is regularly brought to my attention by 
supervisors 

          

A2.3 
Adequate provision of safety information (i.e. media, mission 
statements, accident statistics, etc.)  

          

A2.4 
Safety information (i.e. procedures) is visibly present in the 
workplace 

          

 

A3:  Employee involvement in safety:  Promoting management 
commitment and employees participation in safety can enhance 
the organisation’s safety culture and climate. When employees 
become more aware of their responsibilities for incident and 
injury prevention, they will exhibit more interest in maintaining 
a safe and healthy work site and attitude. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

A3.1 
All levels of employees are empowered to be involved in all 
aspects of safety management 

          

A3.2 
Employees are involved in setting safety objectives, decision 
making and improvement plans 

          

 

A4: Perceived supervisor competence: Concerned with the 
level of trust in their supervisor, the competence of the 
supervisor to support safety practices and the willingness of their 
supervisor to accept responsibility for safety issues. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

A4.1 
Supervisors are more attentive to safety issues than the average 
employee 

          

A4.2 
Supervisors are trusted and can relate with employees about 
safety 

          

A4.3 
Supervisors have adequate skills and authority to tackle safety 
issues 

          

A4.4 
Supervisors are committed to, and convinced of, the benefits of 
safety 

          

 
A5:  Safety practice incentives: Concerned with the use of 
incentives to improve safety practices. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

A5.1 
Monetary (e.g. bonuses) or recognition (e.g. safe employee of the 
month) incentives are provided for employees for good safety 
practices 

          

A5.2 
There are punitive measures for the continued poor safety 
practices of employees (e.g. fines, demotions, etc.) 
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P2: Safety Learning and Training:  Concerned with the provision of adequate resources to provide all the necessary job-related 
safety learning and training to ensure employees have up-to-date safety knowledge in order to competently carry out their safety 
obligations. 

Item
 

B1:  Safety training and seminars: Concerned with the 
development of safety training materials and the allocation of 
adequate resources to implement safety training and education. 

  Column A 
Rating your opinion 
on item importance 

Column B 
Rating your opinion on 
item in your experience 

NI     SI    MI    I     VI SD     D     N    A    SA 

B1.1 
Regular safety seminars and updates are provided to employees 
(e.g. short talks, group meetings, etc). 

           

B1.2 Adequate provision of up-to-date safety training to all employees           

B1.3 Adequate resources allocated to safety training           

B1.4 
Safety training adequately covers emergency response and 
provides first-aid competencies 

          

 

B2:  Safety promotional strategies: In order to enhance safety 
awareness amongst employees, promotional strategies are 
implemented such as mission statements, published materials 
and electronic media 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

B2.1 
Enhanced safety awareness by clearly visible mission statements 
in the workplace (i.e. slogans and logos) 

           

B2.2 
Readily available published materials on safety in the workplace 
(i.e. library, statistics, and newsletters) 

          

B2.3 
Encouraged access to safety literature and media (i.e. displays, 
audiovisual, e-mail, Internet)  

          

 

B3:  Safety learning openness: Concerned with the level of 
emphasis on how lessons were taken from incidents and 
accidents, whether incident/accident reports were used to 
improve safety, and whether feedback was taken to improve 
safety 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

B3.1 Employees give tips to each other on how to work safely            

B3.2 Accident/incident reports are used to improve safety           

B3.3 
Employees learn lessons from near misses, incident and accident 
reports 

          

B3.4 Feedback is used to improve safety in the workplace           

 

B4:  Safety knowledge and competence: Concerned with 
employees’ perception, knowledge and competence toward 
safety practice. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

B4.1 Employees are familiar with the safety policy           

B4.2 
Employees understand the purpose of the Safety Management 
System 

          

B4.3 Employees know when to report near accidents            

B4.4 Employees are competent in fulfilling their safety obligations           

B4.5 
School students are instilled with sufficient knowledge on safety 
management procedures 

          



Appendix B1 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       294 

 

P3: Safety Policy, Procedures and Processes:  Concerned with the policy, procedures and processes applied to create and 
control the safety environment of the workplace. 

Item
 

C1:  Safety audits and reviews: Safety audit and reviews is a 
structured process of collecting independent information on the 
efficiency, effectiveness and reliability of the total safety 
management system (SMS) as well as the preventative action 
plans. 

  Column A 
Rating your opinion 
on item importance 

Column B 
Rating your opinion on 
item in your experience 

NI     SI    MI    I     VI SD     D     N    A    SA 

C1.1 Safety inspections are regularly conducted           

C1.2 Employment of a safety officer and safety supervisors           

C1.3 
Safety auditors are sufficiently familiar with the appropriate 
safety policy and procedures 

          

C1.4 Safety audit programs are  regularly conducted           

 

C2:  Safety accountability and feedback: Concerned with the 
employee’s feedback after an audit/accident investigation report, 
satisfaction with regard to follow up action and supervisor’s 
interest and power to take necessary action. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

C2.1 Publication of safety issues to staff members and parents           

C2.2 
The results of accident investigations are fed back to the 
supervisory level 

          

C2.3 
Employee/parent satisfaction with the feedback given on 
accidents/incidents, near loss and injuries that occurred 

          

C2.4 
Employee/parent satisfaction with the follow-up actions taken 
after incidents and accidents have taken place 

          

C2.5 
Periodic maintenance of safety resources to reflect current best 
practices 

          

 

C3:  Safety policies and procedures: Safety policy and 
procedures are considered as one of the most influential factors 
driving safety performance since the organisational policy 
covering safety has a significant influence on cultivating a 
positive healthy and safety culture. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

C3.1 Adequate emergency planning and procedures            

C3.2 
Safety management systems include strong auditing 
requirements 

          

C3.3 
Supervisor monitors progress toward safety improvement goals 
based on the feedback of regular team meetings 

          

C3.4 
Safety policies/procedures can be followed without conflicting 
with work practices 

          

 

C4:  Safety operations and governance: Concerned with the 
managerial responsibility for safety equipment, tools and other 
accessories. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

C4.1 
Safety equipment, tools and other accessories are maintained and 
tested regularly 

          

C4.2 
Sufficient training on the use of safety equipment is available to 
employees 

          

C4.3 
Safety operations are conducted professionally and adequately 
governed by senior management 

          

 

C5:  Built environment safety: Concerned with the managerial 
responsibility for safety equipment, tools and other accessories. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

C5.1 
Safety is viewed as an important consideration in the design 
process for new School buildings and facilities 

          

C5.2 
A safety checklist is regularly completed for School 
buildings/facilities to ensure that they are safe to use 

          

C5.3 
Maintenance issues that are viewed as high safety risks are given 
high priority and addressed quickly 
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P4: Workforce Safety Culture:  Concerned with the characteristics and attitudes of the workforce and their priority for safety. 
Safety culture is important because it forms the context within which individual safety attitudes develop and persist and safety 
behaviours are promoted. 

Item
 

D1:  Propensity to report incidents and accidents: Concerned 
with the openness and effectiveness of reporting system and the 
employee’s propensity to report accidents. 

  Column A 
Rating your opinion 
on item importance 

Column B 
Rating your opinion on 
item in your experience 

NI     SI    MI    I     VI SD     D     N    A    SA 

D1.1 
Employee perceive that the incident/accident reporting system is 
effective 

          

D1.2 
Employee’s are willing to account for a co-worker’s ongoing failure 
to report incidents/accidents 

          

D1.3 
Employee ‘ s have confidence in the ability of executives to correct 
safety issues and concerns 

          

D1.4 
Students are actively encouraged to report safety issues, incidents 
and accidents 

          

 

D2: Individual responsibility to safety: Concerned with 
employees’ perception on the safety of the work environment, 
including feedback and responsibility, empowerment and reporting. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

D2.1 
Employee’s at all levels generally have a personality that is 
conducive to good safety practices 

           

D2.2 Value is placed on strong personal safety responsibility           

D2.3 
The high-quality work environment lead to better personal safety 
responsibility 

          

D2.4 
Employee’s have a strong involvement in informing management of 
safety issues 

          

D2.5 Employee’s place a high priority on safety           

 

D3:  Perceptions of work situation and pressure: Concerned with 
the work situation and pressure and its influence on individual 
behaviour, attitudes and safety practice. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

D3.1 
There are enough employees  to carry out required work in a safe 
manner 

           

D3.2 
Employee’s have enough time to carry out their tasks in a safe 
manner 

          

D3.3 
A realistic amount of time is generally scheduled for completing 
assigned tasks in a safe manner 

          

D3.4 Work procedures are presented clearly and logically           

 

D4:  Fatalism: Concerned with the prevalence of the doctrine or 
belief that all events are predetermined by fate and are therefore 
unalterable. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

D4.1 Incidents and accidents are unavoidable            

D4.2 
The widespread use of machines and technical equipment make 
accidents unavoidable 

          

D4.3 Accidents seem inevitable despite best efforts by all to avoid them           
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P5: Safety Performance: Concerned with all aspects of safety outcomes and performance, including incident and accident rates, 
general safety behaviours, facilities safety condition, and the safety system implementation effectiveness. 

Item
 

E1:   General safety behaviours of staff: Concerned with the 
individual safety behaviours, willingness of participation, and 
implementing checklist before performing safety practice. 

  Column A 
Rating your opinion 
on item importance 

Column B 
Rating your opinion on 
item in your experience 

NI     SI    MI    I     VI SD     D     N    A    SA 

E1.1 
There are good safety attitudes and behaviours in the school 
environment 

           

E1.2 
There is strong willingness to comply with safety policy, 
procedures and practices 

          

E1.3 
There is  appropriate usage of personal protection equipment in 
our school 

          

 

E2:   Accidents and Incident rates: Concerned with the 
frequency of incidents and accidents in the school. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

E2.1 There is a low frequency of incidents in our school            

E2.2 There is a low frequency of accidents in our school           

E2.3 There are very few severe injuries in our school           

 

E3: Emergency response: Concerned with the emergency plan, 
response time to an accident/incident, and emergency 
assessment proficiency 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

E3.1 There is a quick emergency response to accidents             

E3.2 Emergency planning and response is effective           

E3.3 
Most employee’s can appropriately assess the nature of injuries 
and the degree of emergency care required 

          

 

E4:   Safety reporting, response and corrective actions: 
Concerned with level of safety feedback and reporting in the 
work place, and the assessment of corresponding corrective and 
preventive actions. 

Column A Column B 

NI     SI    MI    I     VI SD     D     N    A    SA 

E4.1 
There are clear and well-documented procedures for developing 
remedial actions based on the identified causes of incidents 

           

E4.2 
Auditors’ reports always result in a range of appropriate 
corrective and preventive actions 

          

 
 
 

 

……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………..……… 

 

 

 

 

 
 
 

COMMENTS: 

Questionnaire Survey: Developing a balanced scorecard (BSC) for evaluating the safety 
performance of Saudi public schools 

Author:  Arch. Turki Alolah (Under the supervision of A/Prof. Rodney Stewart) 

Address:  Griffith School of Engineering, Griffith University,  Gold Coast Campus, QLD 4222 

 Tel: 07 5552 8572  

 Email: enggc@griffith.edu.au OR t.alolah@griffith.edu.au  
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المدارس في  أداء السلامة لتقييم  (BSC)تطوير بطاقة الأداء المتوازناستبيان: 
 السعودية

    أخي العزيز/ أختي العزيزة،

 السلام عليكم ورحمة الله وبركاته،،،،،،

أفيدكم بأنني طالب دكتوراه مبتعث من قبل وزارة التربية والتعليم، وأقوم حالياً بالعمل 
السعودية.  في المدارس أداء السلامة لتقييم (BSC) المتوازن بطاقة الأداء على تطوير

 يساعد ا التطبيق من أنجح التطبيقات لقياس الأداء في أي منظمة. وسوفحيث يعتبر ھذ
في المدارس السعودية.  أداء السلامةتقييم ل فھم أفضل للحصول على ھذا البحث

وبالتالي إيجاد الحلول لنقاط الضعف والتي تؤثر على السلامة المدرسية في مدارس 
  .المملكة العربية السعودية

استبيان للحصول على معلومات من المعلمين حاليا بإجراء  أقومالبحث،  كجزء من
والمعلمات وإداريي وإداريات المدارس ومھندسي وزارة التربية والتعليم. خبرتكم 

  .جدا لإنجاح ھذا البحث مھمة حول ھذا الموضوع وتصوراتكم

دقيقة من وقتكم الثمين لتعبئة الإستبيان  20إلى  15فضلاً أرجو تكرمكم واستقطاع 
وإعادته في أقرب وقت ممكن. وأحب أن أوضح لكم بأن ردكم سوف يعامل بسرية كاملة 

  استخدام ھذه المعلومات لإستخدامات أكاديمية فقط. حيث سيتم

إذا كان لديكم أي سؤال أو استفسار، أرجو عدم التردد في الاتصال بي عن طريق الھاتف 
  tsa990@yahoo.comأو عن طريق البريد الإلكتروني  0505497990رقم 

 في الاستبيان. أتقدم لكم بالشكر الجزيل على مشاركتكم

 فائق الاحترام والتقدير، وتفضلوا بقبول
  

  أخوكم
  المھندس المعماري / تركي سعد العولة

  طالب دكتوراة
  جامعة جريفث

 أستراليا
 
 

Griffith School of Engineering 
 
Telephone +61 (0)7 5552 8572 
Facsimile    +61 (0)7 5552 8065 
enggc@griffith.edu.au 
www.griffith.edu.au 
 
Gold Coast campus, Griffith University 
PMB 50 
Gold Coast MC, Queensland 9726 
Australia 
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أجزاء رئيسية.  04صفحات تتكون من  8بيان على : يحتوي ھذا الاست مكونات الاستبيان

: يتطلب منكم إقتراح الجزء الثاني: يتطلب معلومات عن المشاركين. أما الجزء الأول
نسبة مئوية (%) لأھمية كل منظور من المنظورات الخمسة المقترحة لبطاقة الأداء 

كون مجموع النسب ) لتقييم أداء السلامة في المدارس السعودية، بحيث يBSCالمتوازن (
: وھو الأھم حيث أنه يتطلب منكم تحديد أھمية كل مؤشر من الجزء الثالث%.  100

المؤشرات المعروضة حيث أن ھذه المؤشرات ستقيس المنظورات الخاصة بھا وبالتالي 
: لإضافة تعليق الجزء الرابعقياس درجة السلامة في المدارس السعودية. وأخيراً 

 .لإنجاح ھذا البحث تتصورون أنه سيفيدني

 
 

  الجزء الأول: معلومات عامة
  ھل يمكن تقديم بعض المعلومات عن نفسك؟

 
 : الوظيفة

  مدرس/مدرسة    □ 
 إداري/إدارية (مدير/مديرة، وكيل/وكيله، موجّه/موجّھة، مرشد طلابي/مرشدة طلابية)□ 
  مھندس بوزارة التربية والتعليم□ 

 التعليم (تخصص العمل) : * بالنسبة لمھندسي وزارة التربية و
 التصميم □ تشغيل المشاريع □ تنفيذ المشاريع □ صيانة  □ 

  أنثى□ ذكر : □  الجنس
  سنة فأكثر 50□ سنة    49- 40□ سنة   39-30□ سنة   30أقل من : □  العمر
 :  في التعليم الخبرة

  نةس 20أكثر من □ سنة  20- 16□ سنة    15- 11□ سنوات 10-6□ سنوات  5أقل من □ 
عدد السنوات التي عملت بھا في المدرسة الحالية بالنسبة للعاملين في 

المدرسة (إدارة، معلمين ومعلمات)، وبالنسبة لمھندسي وزارة التربية 
  :والتعليم عدد السنوات التي عملت بھا في التخصص الحالي

  نةس 20أكثر من □ سنة  20-11□ سنوات    10- 6□ سنوات     5- 1□ سنة  1أقل من □ 
 : المؤھل العلمي

حاصل/حاصلة على درجة □ حاصل/حاصلة على درجة الماجستير  □ جامعي  □ ثانوي  □ 
  الدكتوراه

  : بالنسبة للمدرس/للمدرسة أو الإداري/والإدارية (نوع المدرسة)  *
  ثانوي□ متوسط     □ ابتدائي    □ 

  الغربية□ ة     الشرقي□ الجنوبية    □ الشمالية     □ الوسطى   : □  المنطقة
  غير سعودي/غير سعودية         □ سعودي/سعودية        : □ الجنسية

إذا كانت الجنسية غير سعودية، تكتب الجنسية 
  الأخرى ............................................ 

 :* بالنسبة للمدرس/للمدرسة و الإداري/والإدارية (حجم المدرسة) 
  طالب/طالبة  1000- 501□  طالب/طالبة   500- 201□ بة  طالب/طال 200أقل من □ 
  طالب/طالبة 1500أكثر من □ طالب/طالبة   1500- 1001□ 
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الجزء الثاني: تقييم وجھات النظر الخاصة بالسلامة السابقة الذكر للنتائج 
  العامة للسلامة

اصر التي تسمح المتوازن والخاصة بالسلامة المدرسية تتكون من جميع العن بطاقة الأداء
بتقييم أداء السلامة المدرسية في كل مدرسة، كما أنھا تتكون من المخرجات الناتجة من 
الإجراءات الجيدة للسلامة المدرسية. خمسة من المنظورات الرئيسية تكون بطاقة الأداء 

) المقترحة من قبل الباحث بعد الرجوع إلى عدد من الأبحاث التي تدعم BSCالمتوازن (
المقترح. المطلوب منكم اقتراح النسبة المناسبة لكل منظور بالاعتماد على تصوركم ھذا 

أرجو أن يكون من مدى مساھمة ھذا المنظور في مخرجات السلامة لكل مدرسة. 
 % 100مجموع النسب المقترحة يساوي 

 

النس  : تعريفهالمنظور
  بة

حيث الاھتمام  :) / الإدارة والقيادة للسلامة المدرسية1المنظور الأول (
بالممارسات الفعلية وإدارة الأدوار والوظائف المرتبطة بممارسات السلامة 

  المدرسية في كل مدرسة.

  

: ھذا المنظور يھتم ) / التدريب والتعلم على السلامة2المنظور الثاني (
بتوفير الاحتياجات الكافية والطرق المناسبة لتدريب وتعلم السلامة المدرسية 

العاملين في المدرسة (إدارة، معلمين ومعلمات) إلى المعرفة  لضمان وصول
  الكافية بالسلامة المدرسية من أجل الالتزام بھا في البيئة المدرسية.

  

: ) / سياسة وقوانين و إجراءات السلامة المدرسية3المنظور الثالث (
وذلك بقياس مدى تطبيق سياسة وقوانين وإجراءات السلامة المدرسية من 

العاملين في المدرسة (إدارة، أو معلمين ومعلمات) لخلق بيئة آمنة قبل 
  والتحكم بھا في المدرسة.

  

) / ثقافة السلامة المدرسية للعاملين بالمدرسة 4المنظور الرابع (
: وذلك من خلال خصائص واتجاھات العاملين في (إدارة، معلمين ومعلمات)

م للسلامة. حيث أن ثقافة المدرسة (إدارة، معلمين ومعلمات) وأولوياتھ
السلامة مھمة حيث تؤدي إلى تطوير واستمرار وتعزيز سلوكيات السلامة 

  المدرسية.

  

: حيث الاھتمام بجميع نتائج ) أداء السلامة المدرسية5المنظور الخامس (
وأداء جوانب السلامة المدرسية بما في ذلك معدلات الحوادث والسلوكيات 

وشروط سلامة المرافق وتنفيذ أنظمة فعالة  العامة للسلامة المدرسية
  للسلامة المدرسية.

  

  %100 المجموع
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الجزء الثالث: في ھذا الجزء، ھل يمكنكم تقديم رأيكم لكل مؤشر بالاعتماد 
  )B&Aعلى خبرتكم من خلال العمودين التاليين: (

لى مساھمته : من خلال خبرتك ، يرجى تقييم أھمية كل مؤشر بالنسبة إ Aالعمود 
  في تقييم الأداء العام للسلامة المدرسية، وذلك باستخدام الجدول التالي:

  

  جدا                   ھام                   ھام              متوسطة قليلا          أھمية  ليس مھما            ھام 

في عملك الحالي باستخدام : لتقدير كل مؤشر ومدى ارتباطه ببنود السلامة الحالية  Bالعمود 
 المقياس التالي:

  
    

 أوافق                أوافق بشدة                     محايد                 لا أوافق         بشدة لا أوافق

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

5 4 3 2 1

5 4 3 2 1
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رة الأدوار : حيث الاھتمام بالممارسات الفعلية وإدا) / الإدارة والقيادة للسلامة المدرسية1المنظور الأول (
  والوظائف المرتبطة بممارسات السلامة المدرسية في كل مدرسة

  Bالعمود 
تقدير كل مؤشر 

ومدى ارتباطه ببنود 
السلامة الحالية 
  في عملك الحالي

  Aالعمود 
تقييم أھمية كل 

مؤشر بالنسبة إلى 
مساھمته في تقييم 
الأداء العام للسلامة 

  المدرسية

حيث أن الإدارة سلامة المدرسية:  التزام الإدارة بال (1) عامل
تلعب دور رئيسياً في تعزيز ثقافة السلامة المدرسية. ويتم ذلك من 

خلال تخصيص الموارد، الوقت، إجراء عمليات التفتيش من خلال 
(المشاركة في عمليات تقييم المخاطر والمشاركة في اجتماعات 

المدرسية من  اللجان الاستشارية) كما انه يتم تعزيز ثقافة السلامة
 خلال استكمال الإجراءات المتعلقة بالسلامة المدرسية

            الإجراءات الإدارية لمواضيع السلامة المدرسية 

            تشجيع الإدارة لثقافة السلامة المدرسية 

            رسيةتوفير الإدارة للموارد الكافية للسلامة المد 

            
مشاركة الإدارة بنشاط في عمليات تقييم المخاطر، وفي اجتماعات 

اللجان الاستشارية، وفي عمليات التفتيش المتعلقة بالسلامة 
 المدرسية

             تشجيع الإدارة للمدرسين والمدرسات لوضع مقترحات تحسين
 السلامة المدرسية

: حيث الاھتمام بتبادل الآراء والمعلومات بين بادل الآراء والمعلومات المتعلقة بالسلامة المدرسيةت (2) عامل 
 العاملين في المدرسة ومھندسي وزارة التربية والتعليم بكل ما يتعلق بمسائل السلامة المدرسية

            ةسياسة الباب المفتوح بين إدارة المدرسة ومھندسي الوزار 

             نقل معلومات السلامة بشكل دوري من قبل مھندسي الوزارة إلى
 إدارة المدرسة 

             توفير المعلومات الكافية المتعلقة بالسلامة المدرسية بواسطة (وسائل
 الإعلام، إحصاءات الحوادث، الخ) 

            لمدرسية أو ما تسمى بإجراءات السلامة يجب أن معلومات السلامة ا
 تكون موجودة وبشكل واضح في كل مدرسة 

: وذلك من خلال تعزيز التزام الإدارة إشراك العاملين بالمدرسة في مجال السلامة المدرسية (3) عامل
قافة السلامة ومشاركة المدرسين والمدرسات بكل ما ھو متعلق بالسلامة المدرسية والذي سيؤدي إلى تطور ث

وإيجاد مناخ امن في كل مدرسة. حيث انه عندما تكون الإدارة والمدرسين والمدرسات أكثر وعيا لمسئولياتھم في 
 السلامة المدرسية سيؤدي ذلك إلى مزيد من الاھتمام في المحافظة على السلامة والصحة في المدرسة

            ة في المشاركة في جميع الجوانب تمكين جميع العاملين في المدرس
 المتعلقة بالسلامة المدرسية

             ،مشاركة العاملين في المدرسة تحديد أھداف السلامة، وصناعة القرار
 وأخيراً خطط تطوير إجراءات السلامة

للمھندسين بحكم  : حيث يجب الثقة وإعطاء المسئوليةالإدراك الكامل لاختصاص مھندسي الوزارة (4) عامل
 التخصص حيث أنھم على استعداد لتقبل المسئولية كاملة بكل ما ھو متعلق بقضايا السلامة المدرسية

             مھندسون الوزارة ھم أكثر انتباھا لقضايا السلامة من العاملين في
 المدرسة

            املين في المدرسة التواصل معھم الثقة بمھندسين الوزارة وبإمكان الع
 بكل ما ھو متعلق بالسلامة المدرسية

             مھندسون الوزارة لديھم المھارات الكافية والسلطة لمعالجة قضايا
 السلامة المدرسية

            مھندسون الوزارة ملتزمون ومقتنعون بفوائد السلامة المدرسية 

: حيث الاھتمام بتقديم حوافز لتحسين ممارسات السلامة وافز ممارسة السلامة المدرسيةح (5) عامل
 المدرسية في كل مدرسة

             حوافز نقدية أو معنوية لكل من يعمل أو يساعد في تقديم ممارسة
 جيدة للسلامة المدرسية

            سات السلامة المدرسية سواء كانت معاقبة المقصرين في تنفيذ ممار
 بغرامات مالية أو إدارية
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: ھذا المنظور يھتم بتوفير الاحتياجات الكافية والطرق ) / التدريب والتعلم على السلامة2المنظور الثاني (
 المناسبة لتدريب وتعلم السلامة المدرسية لضمان وصول العاملين في المدرسة (إدارة، معلمين ومعلمات) إلى

  المعرفة الكافية بالسلامة المدرسية من أجل الالتزام بھا في البيئة المدرسية
  Bالعمود 

تقدير كل مؤشر 
ومدى ارتباطه ببنود 

السلامة الحالية 
  في عملك الحالي

  Aالعمود 
تقييم أھمية كل 

مؤشر بالنسبة إلى 
مساھمته في تقييم 
الأداء العام للسلامة 

  المدرسية

حلقات الدراسية المتخصصة بالسلامة التدريب وال (1) عامل
: وذلك بالاھتمام بتطوير التدريبات والحلقات الدراسية المدرسية

المتعلقة بالسلامة المدرسية وتوفير الموارد الكافية لتنفيذ تدريب 
 وتعليم إجراءات السلامة المدرسية

            
الجديدة المتعلقة تقديم وبشكل دوري الحلقات الدراسية والتحديثات 

بالسلامة المدرسية للعاملين في المدرسة سواء كانوا من الإدارة أو 
من المعلمين والمعلمات

            
توفير كل ما ھو جديد من التدريبات المتعلقة بالسلامة المدرسية 

لجميع العاملين في المدرسة سواء كانوا من الإدارة أو من المعلمين 
توالمعلما

            السلامة المدرسيةالمخصصة للتدريب على  توفير ما يكفي من الموارد

             التدريب على السلامة المدرسية يشمل الاستجابة إلى حالات
الطوارئ وتقديم الإسعافات الأولية

عزيز الوعي بالسلامة المدرسية بين العاملين : وذلك من اجل تالسلامة المدرسية ترويج استراتيجيات (2) عامل
في المدرسة ويتم تنفيذ ذلك من خلال (إرسال البيانات، والمواد المنشورة، ووسائل الإعلام الالكترونية) والمتعلقة 

 بالسلامة المدرسية

            من خلال إرسال بيانات مفھومة  الوعي بالسلامة المدرسية تعزيز
كل مدرسة (الشعارات على سبيل المثال)وواضحة ل

            
توفير المواد المنشورة المتعلقة بالسلامة المدرسية وسھولة الوصول 

إليھا عن طريق عدة طرق أھمھا (المكتبة، الإحصاءات، والنشرات 
الإخبارية) في كل مدرسة

            
ما تم نشره في الإعلام والمتعلق تشجيع الوصول إلى جميع ما كتب و

بالسلامة المدرسية عن طريق (الوسائل السمعية والبصرية والانترنت 
 والبريد الالكتروني)

: وذلك من خلال اخذ الدروس من الحوادث السابقة سواء بأخذ ھذا  التدريب على السلامة المدرسية (3) عامل
 الأفعال من ھذه الحوادث واستخدامھا لتحسين السلامة المدرسية التقارير لتحسين السلامة المدرسية أو بأخذ ردود

             تقديم النصائح للعاملين في المدرسة لبعضھم البعض حول كيفية
ممارسة السلامة المدرسية في المدرسة

             الحوادث تستخدم لتحسين السلامة المدرسيةتقارير  
 

            الحوادث  من تقارير العاملين في المدرسة يستخلصون الدروس والعبر
 التي وقعت والتي قد تقع

            استخدام ردود الأفعال المتعلقة بالحوادث لتحسين السلامة المدرسية
وكفاءة جميع من يعمل  : وذلك بالاھتمام بمعرفة وإدراك المعرفة والكفاءة بالسلامة المدرسية (4) عامل

 بالمدرسة بممارسات السلامة المدرسية
            العاملين في المدرسة لديھم المعرفة بسياسات السلامة المدرسية
            العاملين في المدرسة يفھمون الغرض من نظام إدارة السلامة

            سة يعرفون متى يرفعون تقرير عن الحوادث التي قد العاملين في المدر
تحدث

            العاملين في المدرسة أكفاء بالوفاء في التزاماتھم بالسلامة المدرسية 
            ترسيخ المعرفة الكافية في إجراءات إدارة السلامة للطلاب والطالبات
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: وذلك بقياس مدى تطبيق سياسة سياسة وقوانين و إجراءات السلامة المدرسية ) /3المنظور الثالث (
وقوانين وإجراءات السلامة المدرسية من قبل العاملين في المدرسة (إدارة، أو معلمين ومعلمات) لخلق بيئة آمنة 

والتحكم بھا في المدرسة
  Bالعمود 

تقدير كل مؤشر 
ومدى ارتباطه ببنود 

السلامة الحالية 
  ي عملك الحاليف

  Aالعمود 
تقييم أھمية كل 

مؤشر بالنسبة إلى 
مساھمته في تقييم 
الأداء العام للسلامة 

  المدرسية

: وھي عملية  مراجعة واستعراض السلامة المدرسية (1) عامل
منظمة لجمع معلومات عن مدى فعالية وكفاءة وموثوقية نظام إدارة 

 السلامة وكذلك خطط العمل الوقائية

             عمليات التفتيش على إجراءات السلامة المدرسية تجري بشكل
 منتظم

            توظيف مسئول ومشرف عن السلامة المدرسية في كل مدرسة 

             المراقبين على إجراءات السلامة المدرسية لديھم خلفية جيدة بما فيه
 راءات السلامة المدرسية المناسبةالكفاية مع سياسة وإج

             مراجعة إجراءات السلامة المدرسية تجري بشكل منتظم 
: وذلك من خلال ردود أفعال العاملين بالمدرسة  المسائلة وردود الفعل المتعلقة بالسلامة المدرسية (2) عامل

في متابعة واتخاذ الإجراءات اللازمة لكل حادث من قبل في تقارير التحقيقات للحوادث المدرسية، وكذلك الرضا 
 مھندسي الوزارة

            نشر قضايا السلامة المدرسية للعاملين في المدرسة والوالدين 

             نتائج التحقيق في كل حادث يتم إرسالھا إلى مھندسي الوزارة لأخذھا
 السلامة المدرسية بعين الاعتبار في إجراءات

             ارتياح العاملين بالمدرسة والآباء والأمھات على ردود الأفعال على
 الإجراءات المتبعة بعد كل حادث أو إصابة قد حصلت في المدرسة

             ارتياح العاملين بالمدرسة والآباء والأمھات على متابعة إجراءات
 تي اتخذت بعد كل حادثالسلامة ال

             الصيانة الدورية لموارد السلامة المدرسية وانعكاسھا على الممارسة
 الجيدة لھا 

: حيث تعتبر من أھم العوامل المؤثرة على أداء السلامة  سياسات وإجراءات السلامة المدرسية (3) عامل
مل السلامة المدرسية لھا تأثير كبير في غرس ثقافة السلامة المدرسية، كما أن السياسة التنظيمية التي تش

 المدرسية وثقافة صحية بشكل إيجابي
            خطط وإجراءات حالات الطوارئ بشكل مناسب وفعّال 
            نظم إدارة السلامة تشمل متطلبات مراجعة للسلامة المدرسية 

            
قيام مھندسون الوزارة برصد التقدم المحرز نحو تحقيق أھداف تحسين 
السلامة المدرسية بالاعتماد على ردود الأفعال من الاجتماعات الدورية 

 المرتبطة بالسلامة المدرسية

             سياسات وإجراءات السلامة المدرسية يمكن إتباعھا دون أن تتعارض
 يممع ممارسات التعل

: الاھتمام بمعدات وأدوات السلامة المدرسية وغيرھا من الملحقات وجعلھا  عمليات السلامة المدرسية (4) عامل
 من مسئوليات إدارة كل مدرسة

             تتم المحافظة على معدات وأدوات السلامة المدرسية وغيرھا من
 الملحقات واختبارھا بانتظام

             التدريب الكافي على استخدام معدات السلامة المدرسية متاح
 للعاملين بالمدرسة (سواء كانوا من الإدارة أو المدرسين والمدرسات)

             تجري عمليات السلامة المدرسية بطرق مدروسة ومنظمة ويتم
 ضبطھا من قبل الوزارة

ھتمام بإيجاد بيئة آمنة من الحوادث وأخذھا بعين الاعتبار عند تصميم أو تنفيذ أي : حيث الا بناء بيئة آمنة (5) عامل
 مبنى مدرسي

             اعتبار السلامة المدرسية كأحد الاعتبارات الھامة في عملية تصميم
 أي مبنى ومرفق مدرسي جديد

            ) إكمال قوائم الاختيارchecklistمتعلقة بالسلامة المدرسية بشكل ) ال
 منتظم لأي مبنى أو مرفق مدرسي لضمان أن تكون آمنة للاستخدام

 
      

 
      

 

  
النظر لقضايا الصيانة الدورية على أنھا عالية المخاطر والتي تھدد 

 السلامة المدرسية حيث تعطى أولوية عالية ومعالجتھا بشكل سريع
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: وذلك من ) / ثقافة السلامة المدرسية للعاملين بالمدرسة (إدارة، معلمين ومعلمات)4المنظور الرابع (
خلال خصائص واتجاھات العاملين في المدرسة (إدارة، معلمين ومعلمات) وأولوياتھم للسلامة. حيث أن ثقافة السلامة 

  مھمة حيث تؤدي إلى تطوير واستمرار وتعزيز سلوكيات السلامة المدرسية

  B العمود
تقدير كل مؤشر 

ومدى ارتباطه ببنود 
السلامة الحالية 
  في عملك الحالي

  Aالعمود 
تقييم أھمية كل 

مؤشر بالنسبة إلى 
مساھمته في تقييم 
الأداء العام للسلامة 

  المدرسية

: بالاھتمام بنظام فعّال للإبلاغ عن  الإبلاغ عن الحوادث (1) عامل
دارة، معلمين ومعلمات) الحوادث، وتوجيه العاملين في المدرسة (إ

 للإبلاغ عن أي حادث

             ،إدراك فعالية الإبلاغ عن الحوادث من قبل العاملين في المدرسة (إدارة
 معلمين ومعلمات)

            
سواء كان إداري أو مدرس وسواء كانت إدارية أو مدرسة، يجب أن 

غ عن الفشل المستمر لبعض زملائھم يكونوا على استعداد في الإبلا
 في الإبلاغ عن الحوادث

             المدرس والمدرسة لديھم ثقة في قدرة الإداريين والإداريات لتصحيح
 الإجراءات المتعلقة بالسلامة المدرسية، والمخاوف المترتبة عليھا

            ن الحوادثتشجيع الطلاب والطالبات للإبلاغ ع 

: وذلك باھتمام العاملين في المدرسة (إدارة، معلمين  المسئولية الفردية للسلامة المدرسية (2) عامل
 ومعلمات) بالسلامة المدرسية بما في ذلك من ردود الأفعال والمسئوليات وكتابة التقارير المتعلقة بالحوادث

            
معلمين ومعلمات) على جميع العاملين في المدرسة (إدارة، 

المستويات يجب أن تكون شخصيتھم تنعكس بشكل إيجابي على 
 إجراءات السلامة المدرسية

            تقييم قوة الشخصية على مسئوليات السلامة المدرسية 

             بيئة العمل ذات الجودة العالية تؤدي إلى تحسين المسئولية
 ية للسلامة المدرسيةالشخص

             العاملين في المدرسة (إدارة، معلمين ومعلمات) لديھم مشاركة قوية
 من خلال إبلاغ الوزارة لكل ما ھو متعلق بالسلامة المدرسية

             العاملين في المدرسة (إدارة، معلمين ومعلمات) يولون السلامة
 ة قصوىالمدرسية أولوي

: والمعنية بحالة العمل والضغط المصاحب له في  وضع تصورات لحالة العمل والضغط المصاحب له (3) عامل
 كل مدرسة وتأثيرھا على السلوك الفردي والمواقف وممارسات السلامة المدرسية

            و وجود عدد كافي من العاملين في المدرسة سواء كانوا من الإدارة أ
 معلمين أو معلمات لتنفيذ العمل المطلوب بطريقة آمنة

             العاملين في المدرسة سواء كانوا من الإدارة أو معلمين أو معلمات
 لديھم ما يكفي من الوقت للقيام بمھامھم بطريقة آمنة

            طريقة آمنةھنالك وقت كافي ومقدر لاستكمال المھام الموكلة ب 

            إجراءات العمل تعرض بشكل واضح ومنطقي 

: ھو التصديق الجازم بأن كل ما يقع في ھذا الوجود يجري وفق علم الله عز وجل  الإيمان بالقضاء والقدر (4) عامل
 وتقديره في الأزل، فما شاء كان وما لم يشأ لم يكن

            يمكن تجنبھاالحوادث لا  

             الاستخدام الواسع النطاق للآلات والمعدات التقنية تجعل الحوادث لا
 يمكن تجنبھا

             لا يوجد مفر من الحوادث بالرغم من بذل قصارى الجھد من قبل الجميع
 لتجنبھا
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الاھتمام بجميع نتائج وأداء جوانب السلامة المدرسية بما  : حيث) أداء السلامة المدرسية5المنظور الخامس (
في ذلك معدلات الحوادث والسلوكيات العامة للسلامة المدرسية وشروط سلامة المرافق وتنفيذ أنظمة فعالة للسلامة 

  المدرسية

  Bالعمود 
تقدير كل مؤشر 

ومدى ارتباطه ببنود 
السلامة الحالية 
  في عملك الحالي

  Aالعمود 
أھمية كل  تقييم

مؤشر بالنسبة إلى 
مساھمته في تقييم 
الأداء العام للسلامة 

  المدرسية

السلوكيات العامة للسلامة المدرسية والمختصة  (1) عامل
: حيث  بالعاملين في المدرسة (إدارة، معلمين، معلمات)

الاھتمام بسلوكيات السلامة الفردية، والرغبة في المشاركة، وتطبيق 
 ) قبل تنفيذ إجراءات السلامة المدرسيةchecklistقوائم الاختيار (

            ھنالك طرق وسلوكيات جيدة للسلامة المدرسية في البيئة المدرسية 

             ھنالك رغبة قوية على الامتثال لسياسة وإجراءات وممارسات السلامة
 المدرسية

            دام مناسب لمعدات الحماية الشخصية في مدرستناھنالك استخ 

 : حيث الاھتمام بمعدلات الحوادث التي تحصل في المدرسةمعدلات الحوادث  (2) عامل

             ھنالك معدلات منخفضة لأعداد الحوادث التي قاربت في الوقوع في
 مدرستنا

            عداد الحوادث التي وقعت في مدرستناھنالك معدلات منخفضة لأ 

            ھنالك عدد قليل من الإصابات في مدرستنا 

: حيث الاھتمام بخطط الطوارئ، وزمن الاستجابة للحوادث، وتقييم الكفاءة  الاستجابة لحالات الطوارئ (3) عامل
 في حالات الطوارئ

            ة للحوادث الطارئةھنالك استجابة سريع 

            فعالية التخطيط لحالات الطوارئ والاستجابة لھا 

             يمكن لمعظم العاملين في المدرسة (إدارة، معلمين ومعلمات) التقييم
 المناسب لطبيعة الإصابات ودرجة الرعاية اللازمة لحالات الطوارئ

: حيث الاھتمام  ستجابة والإجراءات التصحيحية المتعلقة بالسلامة المدرسيةالتقارير والا (4) عامل
بمستوى ردود الأفعال وطرق الإبلاغ المتعلقة بالسلامة المدرسية في كل مدرسة، وتقييم الإجراءات التصحيحية 

 والوقائية

            جية استنادا ھنالك إجراءات واضحة وموثقة جيدا لتطوير الإجراءات العلا
 إلى الأسباب التي تم تحديدھا من الحوادث

            تقارير الحوادث تكون دائماً نتيجة لمجموعة من الإجراءات التصحيحية
 والوقائية

 تتصورون أنه سيفيدني لإنجاح ھذا البحث أي تعليق

في المدارس  أداء السلامة لتقييم  (BSC)تطوير بطاقة الأداء المتوازن      استبيان: 
   السعودية

  المھندس المعماري تركي العولة (بإشراف من الأستاذ المشارك رودني ستيوارت)      المؤلف:
  4222، كلية الھندسة، فرع القولد كوست، كوينزلاند، استراليا، جامعة جريفث    العنوان: 

  0061755528572  رقم الھاتف: 
   griffith.edu.auenggc t.alolah@griffith.edu.auOR@البريد الالكتروني: 

 

......................................................................................... .................................................
........................................ ......................................................................................... ........

................................................................................. .........................................................
................................ ......................................................................................... ................
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15 September 2012 
 
 
 

RE: QUESTIONNAIRE SURVEY - EVALUATING THE SAFETY PERFORMANCE 
OF SAUDI PUBLIC SCHOOLS 

Dear Sir/Madam, 

I am currently undertaking research into evaluating the safety performance in Saudi 
public schools. The research will help to validate the safety performance BSC for Saudi 
schools. 

As part of the research, I am conducting a questionnaire to seek input from teachers, 
school executives and Ministry of Education officers who are currently working in 
Saudi schools environment. The aim of this study is to measure the effectiveness of 
safety performance in Saudi public schools by using Safety performance BSC. Your 
experiences and perceptions on the subject are very important to this research. 

I would be very grateful if you could kindly devote 10-15 minutes to complete the 
enclosed questionnaire and return it as soon as possible. Your response will be treated 
as STRICTLY CONFIDENTIAL. The information will be used for academic 
purposes only, as one critical part of a PhD research project. Individual responses will 
be kept confidential. Only a consolidated summary of the result may be published. 

Once you have completed the questionnaire, please return it by using the enclosed reply 
paid envelope. If you need any information feel free to contact me at 
t.alolah@griffith.edu.au, or at this number 0505497990. 

I have enclosed a 100 SR gift card as a small token of appreciation for your help in the 
survey. 

Thank you very much for your participation in the survey. 

Yours sincerely, 

Arch. Turki Alolah 
PhD Candidate 
Griffith School of Engineering 
Griffith University PMB 50 
GCMC QLD 9726 
 
 

A/Prof. Rodney Stewart 
Research Supervisor 
Director, Centre for Infrastructure 
Engineering & Management 
Griffith School of Engineering 
Griffith University 

Griffith School of Engineering 
 
Telephone +61 (0)7 5552 8572 
Facsimile    +61 (0)7 5552 8065 
enggc@griffith.edu.au 
www.griffith.edu.au 
 
Gold Coast campus, Griffith University 
PMB 50 
Gold Coast MC, Queensland 9726 
Australia
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QUESTIONNAIRE SURVEY 

Evaluating the Safety Performance of Saudi Public Schools 

 

Purpose: this survey aims to measure the effectiveness of safety performance in Saudi 
public schools by using Safety performance BSC. Your responses will help to validate 
the developed safety performance BSC for Saudi schools. 

You are requested to kindly fill in the questionnaire and post it as soon as possible to: 
Arch. Turki Alolah, P.O. Box 51210, Riyadh 11543, Saudi Arabia. Alternatively, you 
may email me at t.alolah@griffith.edu.au, or contact this number (014855555 or 

0505497990). 

Confidentiality: the information will be used for academic purpose only. Your 
completed survey will be kept completely confidential. Results will be aggregated and 
presented as summaries only. And individual respondents will not be identified. 

Questionnaire structure: this questionnaire contains 7 pages consisting of 2 main parts. 
Part A solicits background information. Part B seeks respondents’ perceptions on the 
item statements in regard to their experience in their present role. 
 
Part A: Background information 

Could you provide some information about yourself? 

Occupation: □ Teacher   □ School Executive      □ Ministry of Education Officer 

* For Ministry of Education Officers (Role): □Maintenance   □Construction   

□Operation   □Design 

Sex:   □ Male  □ Female 

Age:   □Under 30   □30-40  □40-50   □Over 50 

Yours Experience in Education Field: □Under 5 □6-10 □11-15  □16-20  □Over 20 
How long have you been working in your current work role:  

□Under 1       □1-5       □6-10       □11-20       □Over 20 

Education: □High School     □Bachelor Degree □Master Degree  □Doctorate Degree 

School Type:  □Primary School □Elementary School     □High School 

KSA Region: □Central      □Northern       □Eastern      □Western       □Southern 

Nationality: □Kingdom of Saudi Arabia      □Foreign national       
 If you are a foreign national, from what country do you originate ____ (e.g. Egyptian) 

* For Teacher and School Executive (School Size): □<200     □201-500     □501-

1000     □1001-1500     □>1500 
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Part B: In this section, could you please provide your opinion on a number of 
individual safety items. 
Rating your opinion for a number of statements related to safety items in your current 
work role using the following scale. 
 

 
Very Low (Poor)                         Low (Poor)                      Adequate (Satisfactory)                   High (Good)                      Very High 
(Good) 

 
 
 
 
 
 

SML: Safety Management and Leadership: Concerned with the actual practices, management roles and functions 
associated with safe practices in the work place. 

Item
 

SML1: Management commitment to safety:  Concerned with management 
action in providing adequate resources and information, and encouraging and 
involving employees to safety issues. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 
SML11 Management actions safety issues      
SML12 Management provides adequate resources to safety      

SML13 
Management encourages employees to voice concerns and safety 
improvement proposals 

     

SML14 
Management provides adequate safety information (i.e. media, mission 
statements, accident statistics, etc.) 

     

SML15 
Management involves employees when setting safety objectives, decision 
making and improvement plans 

     

 

SML2: Management’s Active Participation in Safety: Management plays a 
key role in promoting a positive safety culture, by the viability of safety 
information and participating in risk assessments, consultative committee 
meetings, and by completing action. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 

SML21 Management promotes a safety culture      

SML22 
Management actively participates in risk assessments, consultative committee 
meetings and inspections 

     

SML23 
Management ensures that information (i.e. procedures) is visibly present in 
the workplace 

     

 
SML3: Safety Communication and Relations: Concerned with effective 
information exchange and trusting relationships between employees and 
supervisors. 

 

VL     L     A    H    VH 

SML31 Management and supervisors have an open door policy      

SML32 Safety information is regularly brought to my attention by supervisors      

SML33 Supervisors are more attentive to safety issues than the average employee      

SML34 Supervisors are trusted and can relate with employees about safety      

 
SML4: Safety Practice Incentives: Concerned with the use of incentives to 
improve safety practices. 

Rating yo 

VL     L     A    H    VH

SML41 
Monetary (e.g. bonuses) or recognition (e.g. safe employee of the month) 
incentives are provided for employees for good safety practices 

     

SML42 
There are punitive measures for the continued poor safety practices of 
employees (e.g. fines, demotions, etc.) 

     

 
SML5: Perceived Supervisor Competence: Concerned with the level 
competence of the supervisor to support safety practices and the willingness 
of their supervisor to accept responsibility for safety issues. 

Rating your opinion on 
ite 

VL     L     A    H    VH 

SML51 Supervisors have adequate skills and authority to tackle safety issues      
SML52 Supervisors are committed to, and convinced of, the benefits of safety      

1 2 3 4 5
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SLT: Safety Learning and Training:  Concerned with the provision of adequate resources to provide all the 
necessary job-related safety learning and training to ensure employees have up-to-date safety knowledge in order to 
competently carry out their safety obligations. 

Item
 

SLT1: Safety Training, Seminar, and Promotional Strategies: Concerned 
with the development of safety training materials, and the allocation of 
adequate resources, published materials, and safety awareness to implement 
the ideal training and education. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 

SLT11 
Regular safety seminars and updates are provided to employees (e.g. short 
talks, group meetings, etc) 

     

SLT12 Adequate provision of up-to-date safety training to all employees      
SLT13 Adequate resources allocated to safety training      

SLT14 
Safety training adequately covers emergency response and provides first-aid 
competencies 

     

SLT15 
Enhanced safety awareness by clearly visible mission statements in the 
workplace (i.e. slogans and logos) 

     

SLT16 
Readily available published materials on safety in the workplace (i.e. library, 
statistics, and newsletters) 

     

 

SLT2: Safety learning openness: Concerned with the level of emphasis on 
how lessons were taken from incidents and accidents, whether 
incident/accident reports were used to improve safety, and whether feedback 
was taken to improve safety. 

Rating your opinion 
oexperienc 

VL     L     A    H    VH 

SLT21 Employees give tips to each other on how to work safely      

SLT22 Accident/incident reports are used to improve safety      
SLT23 Employees learn lessons from near misses, incident and accident reports      

SLT24 Feedback is used to improve safety in the workplace      

 

SLT3: Safety knowledge and competence: Concerned with employees’ 
perception, knowledge and competence toward safety practice. 

Rating your op 

VL     L     A    H    VH 

SLT31 Employees are competent in fulfilling their safety obligations      

SLT32 
School students are instilled with sufficient knowledge on safety management 
procedures 
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SPPP: Safety Policy, Procedures and Processes: Concerned with the policy, procedures and processes applied to 
create and control the safety environment of the workplace. 

Item
 

SPPP1:  Safety procedures, audits and reviews: Safety audit and reviews 
is a structured process of collecting independent information on the 
efficiency, effectiveness and reliability of the total safety management system 
(SMS), policies, procedures, operations, and governance as well as the 
preventative action plans. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 

SPPP11 Safety inspections are regularly conducted      

SPPP12 Employment of a safety officer and safety supervisors      
SPPP13 The results of accident investigations are fed back to the supervisory level      
SPPP14 Adequate emergency planning and procedures      
SPPP15 Safety management systems include strong auditing requirements      

SPPP16 
Safety equipment, tools and other accessories are maintained and tested 
regularly 

     

SPPP17 Sufficient training on the use of safety equipment is available to employees      

SPPP18 
Safety is viewed as an important consideration in the design process for new 
School buildings and facilities 

     

 

SPPP2:  Safety accountability and feedback: Concerned with the 
employee’s feedback after an audit/accident investigation report, satisfaction 
with regard to follow up action and supervisor’s interest and power to take 
necessary action. 

Rating your opinion on 
item in your experience

VL     L     A    H    VH 

SPPP21 
Safety auditors are sufficiently familiar with the appropriate safety policy and 
procedures 

     

SPPP22 
Employee/parent satisfaction with the feedback given on accidents/incidents, 
near loss and injuries that occurred 

     

SPPP23 
Employee/parent satisfaction with the follow-up actions taken after incidents 
and accidents have taken place 

     

SPPP24 Periodic maintenance of safety resources to reflect current best practices      

SPPP25 
Safety operations are conducted professionally and adequately governed by 
senior management 

     

 
SPPP3:   Built environment safety: Concerned with the managerial 
responsibility for safety equipment, tools and other accessories. 

Rating your on  
VL     L     A    H    VH 

SPPP31 
A safety checklist is regularly completed for School buildings/facilities to 
ensure that they are safe to use 

     

SPPP32 
Maintenance issues that are viewed as high safety risks are given high priority 
and addressed quickly 
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WSC: Workforce Safety Culture:  Concerned with the characteristics and attitudes of the workforce and their priority 
for safety. Safety culture is important because it forms the context within which individual safety attitudes develop 
and persist and safety behaviours are promoted. 

Item
 

WSC1:  Individual responsibility to safety: Concerned with employees’ 
perception on the safety of the work environment, including feedback and 
responsibility, empowerment, and reporting, which it will reduce the 
prevalence of the doctrine or belief that all events are predetermined by fate 
and are therefore unalterable. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 

WSC11 
Employee’s at all levels generally have a personality that is conducive to 
good safety practices 

     

WSC12 Value is placed on strong personal safety responsibility      
WSC13 Employee’s place a high priority on safety      
WSC14 Employee’s demonstrate ‘Duty of Care’ towards one another      
WSC15 Employees safely utilise available machines and technical equipment      

 

WSC2: Perceptions of work situation and pressure: Concerned with the 
work situation and pressure and its influence on individual behaviour, 
attitudes, involvement, and safety practice. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 

WSC21 There are enough employees to carry out required work in a safe manner      

WSC22 Employee’s have enough time to carry out their tasks in a safe manner      

WSC23 
A realistic amount of time is generally scheduled for completing assigned 
tasks in a safe manner 

     

WSC24 Work procedures are presented clearly and logically      

WSC25 Employee’s feel comfortable to inform management of safety issues      

 

WSC3: Propensity to report incidents and accidents: Concerned with the 
openness and effectiveness of reporting system and the employee’s 
propensity to report accidents. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 

WSC31 Employee perceive that the incident/accident reporting system is effective      

WSC32 
Employee’s are willing to account for a co-worker’s ongoing failure to 
report incidents/accidents 

     

WSC33 
Employee‘s have confidence in the ability of executives to correct safety 
issues and concerns 

     

SP: Safety Performance: Concerned with all aspects of safety outcomes and performance, including incident and 
accident rates, general safety behaviours, facilities safety condition, and the safety system implementation 
effectiveness. 

Item
 

SP1: Safety accident and incident rates and appropriate responses: 
Concerned with the level frequency of incidents and accidents in the school and 
the level of response taken. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 

SP11 There is a low frequency of incidents in our school      
SP12 There is a low frequency of accidents in our school      

SP13 
Accident reports always result in a range of appropriate corrective and preventive 
actions 

     

 

SP2: General safety behaviours of staff: Concerned with the individual safety 
behaviours, willingness of to comply with safety procedures, and are active in 
their assessment and response to incidents and accidents. 

Rating your opinion on 
item in your experience 

VL     L     A    H    VH 
SP21 There are good safety attitudes and behaviours in the school environment      

SP22 
There is strong willingness to comply with safety policy, procedures and 
practices 

     

SP23 
Employees are always willing to assess incidents or accidents that occur and 
organise appropriate emergency care 

     

 

SP3: Emergency response: Concerned with the emergency plan, response time 
to an accident/incident 

Rating your opini 
on  

VL     L     A    H    VH 
SP31 There is a quick emergency response to accidents      
SP32 Emergency planning and response is effective      
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  بسم الله الرحمن الرحيم

إنشاء وتطوير بطاقة الأداء المتوازن للسلامة ,وتطبيقھا في البيئة التعليمية 
 للمملكة العربية السعودية

  تقييم اداء السلامة في المدرسةاستبيان مختصر ل
  

والتي المقترحة  بطاقة الأداء المتوازندرسة بواسطة تقييم اداء السلامة في المعملية  الھدف:
تم تصميمھا من قبل الباحث لمراقبة السلامة في البيئة التعليمية للملكة العربية السعودية. 

لذين تم اختيارھم لديھم الخبرة الكافية في مجالات متنوعة لتشمل المشاركين في البحث ا
بما في ذلك مھندسين من وزارة التربية والتعليم, جميع وجھات النظر لبيئة التعليم السعودي, 

مدراء مدارس, مدرسين, مرشدين, إداريين المدرسة من الجنسين على سبيل المثال لا الحصر. 
  .المقترحة لتأكيد بطاقة الأداء المتوازن للسلامة المشاركينسوف تستخدم تعليقات 

  
  :يتألف ھذا الاستبيان من ثلاثة أجزاء رئيسية  إرشادات:

  
في العوامل والعناصر المقترحة لبطاقة الأداء المشاركين ھذا الجزء يلتمس أراء  الجزء الأول:

إبداء وجھة نظره في المشارك والتي تم اختيارھا من خلال دراسة واسعة النطاق. والمطلوب من 
المقترح كل عامل والبنود المرتبطة بھا. تم تحديد خمسة أقسام لبطاقة الأداء المتوازن للسلامة 

  وتم تسمية كل قسم منظور (م): 
  : إدارة وقيادة السلامة.1م
  : تعليم وتدريب السلامة.2م
  :سياسات,إجراءات وعمليات السلامة.3م
  : ثقافة السلامة للقوى العاملة.4م
  : أداء السلامة.5م
  

يث أن يضع النسبة المئوية لكل منظور من وجھة نظره, ح المشاركينيرجى من  الجزء الثاني :
  %.100يجب أن يكون مجموع النسب المئوية المقترحة يساوي 

  
اختيار الترتيب المناسب للمنظورات في النظام والتي يرى  المشاركينيرجى من  الجزء الثالث:

  أنھا تمثل أفضل ترتيب بالمقارنة بعلاقات المنظورات الأمثل والذي يحقق تطبيق النظام.
  

  :المعلومات الخاصة بالخبير/الخبيرة

  .........................................................................................................:/ .........الاسم

  .....................................................................................................:/ ..........الوظيفة

  .......................................................................:/ ............................. لالعم مكان

  ............................................................................:/ ............ عدد سنوات الخبرة

  ...........................................................:/ ..... عدد سنوات الخبرة في قطاع التعليم
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 ھل يمكنك تزويدنا ببعض المعلومات عن نفسك؟ 

مھندس بوزارة التربية  □إداري او ادارية بالمدرسة    □مدرس او مدرسة  □ : الوظيفة

  والتعليم

  أنثى□   ذكر □   : الجنس

  50أكثر من  □   50-40 □   40-30 □  30تحت : □ العمر

  20أكثر من  □ 20- 16□  15- 11 □ 10- 6 □  5أقل من : □ سنوات الخبرة في التعليم

  20أكثر من  □  20- 11□  10-6 □ 5- 1 □   1تحت □  :سنوات الخبرة في عملك الحالي

  دكتوراه □ ماجستير □ بكالوريوس  □  ثانوي: □ المؤھل العلمي

  انويةث □   متوسطة □ ابتدائية □   :نوع المدرسة

  الجنوبية □ الشمالية  □ الغربية  □ الشرقية  □ الوسطى : □ المنطقة

  غير سعودي □ سعودي : □ الجنسية

  ..………………………………إذا كنت غير سعودي، ارجو تحديد الجنسية    

 سؤال خاص بالمعلمين والمعلمات والاداريين والاداريات (حجم المدرسة):*

> □200  □ 201-500  □ 501-1000  □ 1001 -1500  □  <1500 

 سؤال خاص بمھندسين الوزارة*

 التصميم □ الاشراف □ترميم  □ صيانة  □  :ماھي الادارة التي تعمل بھا

…………………………………………………………………………………………………………………………………………… 
 

للوضع الحالي للمدرسة التي تعمل بھا ،  من فضلك قم بتقييم كل مؤشر
 باستخدام المعيار التالي

 
 
  
                                                                            

 كثير جدا                      كثير                       متوسط                            قليل                   قليل جدا
           
 

……………………………………………………………………………………………………………………………………………… 
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الوضع   ادارة السلامة في المدرسة
  الحالي 

      الإجراءات الإدارية لمواضيع السلامة المدرسية
      توفير الإدارة للموارد الكافية للسلامة المدرسية

      تشجيع الإدارة للمدرسين والمدرسات لوضع مقترحات تحسين السلامة المدرسية
علومات الكافية المتعلقة بالسلامة المدرسية بواسطة (وسائل الإعلام، إحصاءات توفير الم

 الحوادث، الخ) 
     

      في جميع الجوانب المتعلقة بالسلامة المدرسية جميع العاملين في المدرسة مشاركة
      تشجيع الإدارة لثقافة السلامة المدرسية

ي عمليات تقييم المخاطر، وعمليات التفتيش المتعلقة مشاركة الإدارة بنشاط ف
 بالسلامة المدرسية

     

يجب أن تكون موجودة وبشكل واضح في كل  إجراءات السلامة المدرسية أو معلومات
 مدرسة 

     

      سياسة الباب المفتوح بين إدارة المدرسة ومھندسي الوزارة
      ل دوري من قبل مھندسي الوزارة إلى إدارة المدرسةنقل معلومات السلامة بشك

      العاملين في المدرسة منقضايا السلامة ل أكثر انتباھا ھم مھندسون الوزارة
      التواصل معھم بكل ما ھو متعلق بالسلامة المدرسية الثقة بمھندسين الوزارة وإمكانية
ارسات السلامة المدرسية سواء كانت بغرامات مالية أو معاقبة المقصرين في تنفيذ مم

 إدارية
     

حوافز نقدية أو معنوية لكل من يعمل أو يساعد في تقديم الممارسة الجيدة للسلامة 
 المدرسية

     

      قضايا السلامة المدرسيةالسلطة لمعالجة كافية وال مھندسون الوزارة لديھم المھارات
      دسون الوزارة ملتزمون ومقتنعون بفوائد السلامة المدرسيةمھن

   

الوضع   التدريب على تطبيقات السلامة المدرسية
 الحالي 

تقديم وبشكل دوري الحلقات الدراسية والتحديثات الجديدة المتعلقة بالسلامة 
 والمعلمات المدرسية للعاملين في المدرسة سواء كانوا من الإدارة أو من المعلمين

     

توفير كل ما ھو جديد من التدريبات المتعلقة بالسلامة المدرسية لجميع العاملين في 
 المدرسة سواء كانوا من الإدارة أو من المعلمين والمعلمات

     

توفير المواد المنشورة المتعلقة بالسلامة المدرسية وسھولة الوصول إليھا عن طريق 
 (المكتبة، الإحصاءات، والنشرات) في كل مدرسة عدة طرق أھمھا

     

التدريب على السلامة المدرسية يشمل الاستجابة إلى حالات الطوارئ وتقديم 
 الإسعافات الأولية

     

      من خلال إرسال بيانات مفھومة وواضحة لكل مدرسة الوعي بالسلامة المدرسية تعزيز
      السلامة المدرسيةالمخصصة للتدريب على  المواردتوفير ما يكفي من 

تقديم النصائح للعاملين في المدرسة لبعضھم البعض حول كيفية ممارسة السلامة في 
 المدرسة

     

      الحوادث تستخدم لتحسين السلامة المدرسيةتقارير 
الحوادث التي وقعت والتي  ريرمن تقا العاملين في المدرسة يستخلصون الدروس والعبر

 قد تقع
     

      استخدام ردود الأفعال المتعلقة بالحوادث لتحسين السلامة المدرسية
      ترسيخ المعرفة الكافية في إجراءات إدارة السلامة للطلاب والطالبات
      رسيةالعاملين في المدرسة أكفاء بالوفاء في التزاماتھم بالسلامة المد

الوضع   سياسات واجراءات وعمليات السلامة المدرسية
 الحالي 

السلامة المدرسية أحد الاعتبارات الھامة في عملية تصميم أي مبنى ومرفق مدرسي 
 جديد

     

      توظيف مسئول ومشرف عن السلامة في كل مدرسة
ھندسي الوزارة لأخذھا بعين الاعتبار في نتائج التحقيق في كل حادث يتم إرسالھا إلى م

 إجراءات السلامة المدرسية
     

      خطط وإجراءات حالات الطوارئ بشكل مناسب وفعّال
      نظم إدارة السلامة تشمل متطلبات مراجعة للسلامة المدرسية

ت واختبارھا المحافظة على معدات وأدوات السلامة المدرسية وغيرھا من الملحقا
 بانتظام

     

      التدريب الكافي على استخدام معدات السلامة المدرسية متاح للعاملين بالمدرسة
      عمليات التفتيش على إجراءات السلامة المدرسية تجري بشكل منتظم

      ارةتجري عمليات السلامة المدرسية بطرق مدروسة ومنظمة ويتم ضبطھا من قبل الوز
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ارتياح العاملين بالمدرسة والآباء والأمھات على ردود الأفعال على الإجراءات المتبعة بعد 
 كل حادث أو إصابة قد حصلت في المدرسة

     

ارتياح العاملين بالمدرسة والآباء والأمھات على متابعة إجراءات السلامة التي اتخذت بعد 
 كل حادث

     

      ة الدورية لموارد السلامة المدرسية وانعكاسھا على الممارسة الجيدة لھا الصيان
المراقبين على إجراءات السلامة المدرسية لديھم خلفية جيدة بما فيه الكفاية مع 

 سياسة وإجراءات السلامة المدرسية المناسبة
     

لمخاطر والتي تھدد السلامة عدم الصيانة الدورية على أنھا عالية ا النظر لقضايا
 المدرسية حيث تعطى أولوية عالية ومعالجتھا بشكل سريع

     

) المتعلقة بالسلامة المدرسية بشكل منتظم لأي مبنى checklistإكمال قوائم الاختيار (
 أو مرفق مدرسي لضمان أن تكون آمنة للاستخدام

     

    

الوضع   سةثقافة السلامة للعاملين في المدر
 الحالي 

العاملين في المدرسة (إدارة، معلمين ومعلمات) يجب أن تكون شخصيتھم تنعكس 
  بشكل إيجابي على إجراءات السلامة المدرسية

     

       تقييم قوة الشخصية على مسئوليات السلامة المدرسية
       ة المدرسية أولوية قصوىالعاملين في المدرسة (إدارة، معلمين ومعلمات) يولون السلام

      يقوم العاملون في المدرسة بشرح واجبات السلامة لبعضھم البعض
      الاستفادة بشكل ايجابي من الأدوات والاجھزة المتعلقة بالسلامة
       ھناك ما يكفي من الموظفين لتنفيذ إجراءات السلامة بطريقة آمنة

المتعلقة بالسلامة المدرسية  يھم ما يكفي من الوقت لتنفيذ مھامھمالموظفين لد
  بطريقة آمنة

     

       المدرسية بطريقة امنة ھنالك وقت كافي لتنفيذ اي مھمة خاصة بالسلامة
       تعرض بشكل واضح ومنطقي إجراءات العمل

       متعلقة بالسلامة اي قضية الموظف يشعر بالراحة عند إبلاغ الإدارة عن
       فعال إدراك الموظف أن نظام الإبلاغ عن الحوادث

الإبلاغ عن الفشل المستمر لزميله في العمل على الإبلاغ  في والموظف على استعداد
  عن الحوادث

     

        المدرسية لديھم ثقة في قدرة الإداريين لتصحيح قضايا واھتمامات السلامة الموظف
   

الوضع   اداء السلامة في المدرسة
 الحالي 

      ھنالك معدلات منخفضة لأعداد الحوادث التي وقعت في مدرستنا
      ھنالك معدلات منخفضة لأعداد الحوادث التي قاربت في الوقوع في مدرستنا

      تصحيحية والوقائيةتقارير الحوادث تكون دائماً نتيجة لمجموعة من الإجراءات ال
      جيدة للسلامة المدرسية في البيئة المدرسية ھنالك اساليب وسلوكيات

      ھنالك رغبة قوية على الامتثال لسياسة وإجراءات وممارسات السلامة المدرسية
لطبيعة يمكن لمعظم العاملين في المدرسة (إدارة، معلمين ومعلمات) التقييم المناسب 

 الإصابات ودرجة الرعاية اللازمة لحالات الطوارئ
     

      ھنالك استجابة سريعة للحوادث الطارئة
      فعالية التخطيط لحالات الطوارئ والاستجابة لھا
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Teachers Data (T (Male Teacher), t (Female Teacher)
P1  
F1  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he provided a comment as he said “the important is activating advisory committees’ 

discussions and its application on the ground in order to prove the feasibility, because there is a different between 
theories and applications”, and he was agree with all items that suggested by the researcher. Furthermore, he 
suggests items: 
I 6: technical application 
I 8: given enough opportunities 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. Also, sshe suggests items: 
I 6: Involve students by using safety equipment 
I 7: instilling responsibility with students 

F2  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he provided a comment as he believed “talent and experience enriches this factor”, and 

he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 
I 5: listen to conversation outside committees 
I 6: non-recourse to uniqueness opinions 
I 7: not to neglect ideas till complete study 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F3  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he provided a comment as he said “especially foundation must take into account”, and he 

was agree with all items that suggested by the researcher. Besides that, he suggests items:  
I 3: full configuration place to safety application 
I 4: not neglect any part of safety 
I 5: Create responsibility for each person 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she provided a comment as he said “except if intensive courses have been take in 
workplaces, not in another places”, and she agree with all items that suggested by the researcher. On the other 
hand, she doesn’t suggest any items. 

F4  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he provided a comment as he believed “Taking other experiences will proof safety”, and 

he agree with all items that suggested by the researcher. On the other hand, he suggests items: 
I 4: Supervisors who are skilled to work well. 
I 5: Non-neglect. 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F5  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he provided a comment as he said “Leave creativity room and exercise it reality”, and he 

agree with all items that suggested by the researcher. On the other hand, he suggests items: 
I 4: pay tribute to good works 
I 5: not to neglect good ideas 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F6  
T 1 He doesn’t suggest any factor. 
T 2 He doesn’t suggest any factor. 
T 3 He doesn’t suggest any factor. 
t 4 She suggested a new factor which is “training courses for students”, and she suggests two items:  

I 1: allocation students’ emergency group to participate 
I 2: Briefing to places all students of emergency situations 

P2  
F1  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he provided a comment as he said “where it is not only important to finish the job”, and 
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he agree with all items that suggested by the researcher. On the other hand, he suggested items:  
I 5: create a suitable environment 
I 6: Dealing with changes in buildings 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F2  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. Also, he suggested items: 
I 4: it must apply it at the school 
I 5: teacher is more important than supervisor in application, because he/she can deal with users (students) better, 
but if the supervisor at school he/she is the one, because he/she has the ability to deal with students and safety 
procedure in the same time 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F3  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he provided a comment as he believed “application and practice on ground the best 

evidence for the success of any operation”, and he was agree with all items that suggested by the researcher. Also, 
he suggested items:  
I 4: intensive courses. 
I 5: Give the teacher assumptions and how to deal with 
I 7: involvement of students in it 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F4  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. Moreover, he suggested an item: 
I 5: teachers and staffs must be confident in working towards safety 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F5  
T 1 His doesn’t suggest any factor. 
T 2 His suggested a new factor which is “application”, and he doesn’t suggest any items. 
T 3 His doesn’t suggest any factor. 
t 4 She doesn’t suggest any factor. 
P3  
F1  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F2  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. Also, she suggested an items: 
I 4: periodic maintenance safety resources 

F3  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
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suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F4  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
P4  
F1  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F2  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F3  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F4  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
P5  
F1  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F2  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F3  
T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
t 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F4  
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T 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

T 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Furthermore, he suggested items: 
I 4: focus on the most important safety features 
I 5: Implementation plans 

T 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

t 4 Her answer was Yes, and he doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

 
School Executive Data (S (Male School Executive), s (Female School Executive) 
P1  
F1  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment as he said “safety departments should have links special safety 

organisations (Civil Defence) to achieve highest degree of safety and prevention”, and he agree with all items that 
suggested by the researcher. Also, he suggested an item: 
I 6: contact and coordinate relevant safety organisations 

S 3 His answer was Yes, and he provided a comment as he said “It is very important to know principles ability, 
because some principles have the ability and time to promote this culture, while others had no capacity to do so, 
thus lose their commitment to this concept”, and he agree with I1, I2 and I5, on the other hand he doesn’t agree 
with I3 and I4, items that suggested by the researcher. Also, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Moreover, he suggested an item: 
J 6: reward complete safety 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment as he believed “safety management and leadership is most 
important to safety”, and he was agree with all items that suggested by the researcher. On the other hand, he 
doesn’t suggest any items. 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F2  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment as he said “utilise modern communication elements to raise 

safety awareness”, and he agree with all items that suggested by the researcher. Also, he suggested items: 
I 5: exhibitions 
I 6: invite safety specialists 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she provided a comment as she said “this factor must be activating to use in providing 
all different communication elements”, and she agree with all items that suggested by the researcher. Furthermore, 
she suggested an item: 
I 5: safety information sufficient 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Also, he suggested an item: 
I 5: information exchange between everyone 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Besides that, he suggested items: 
I 5: safety information is not sufficient. 
J 6: ignorance of safety information is the main reason for accidents 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F3  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment as he said “exactly, when school staffs what-ever teacher or 

executive linked and participate, that makes more sense on safety importance than others”, and he was agree with 
all items that suggested by the researcher. Also, he suggested an item: 
I 4: discuss and develop safety practices 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. What’s more, she suggested items: 
I 3: training school staffs to participation safety management 
I 4: follow-up safety officers 
I 5: annually measurement objectives extent 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Also, he suggested an item: 
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I 3: do experiment for staffs to know their extent knowledge assets safety 
S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. Furthermore, he suggested items: 
I 3: number of school staffs should be trained participate in safety preparation 
I 4: measuring safety goals degree each year 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F4  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 4 Her answer was Yes, and she provided a comment as she believed “safety specialisation leads to positive results”, 

and she was agree with all items that suggested by the researcher. Also, she suggested an item: 
I 4: Supervisors are failing in the performance of their duties 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Moreover, he suggested an item: 
I 4: participation supervisors with staffs in safety practises 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Furthermore, he suggested items: 
I 4: Culture must be provided to supervisors. 
I 5: supervisors should perform their duties in full 

s 8 Her answer was Yes, and she provided a comment as she said “comprehension and understanding increase will be 
effect safety practices and it will be develop as will”, and she was agree with all items that suggested by the 
researcher. Also, she suggested an item: 
I 4: safety supervisors should have number of courses on safety. 

F5  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment as he believed “motivation is an important factor to activate any 

activity”, and he was agree with all items that suggested by the researcher. What’s more, he suggested items: 
I 4: moral motivations 
I 5: present excellence person and his safety role  
I 6: highlight those persons to the society and define their roles 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. Also, she suggested an items: 
I 4: encourage teachers to safety practices 

S 5 His answer was Yes, and he provided a comment as he said “school loyalty, cause if there are no motivations 
safety practises will be decreasing”, and he agree with all items that suggested by the researcher. Also, he 
suggested items: 
I 4: moral motivations 
I 5: educational sessions 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Furthermore, he suggested an item: 
I 4: There are no penalties for wrong practices 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F6  
S 1 He doesn’t suggest any factor. 
S 2 He doesn’t suggest any factor. 
S 3 He doesn’t suggest any factor. 
s 4 She doesn’t suggest any factor. 
S 5 He suggested a new factor which is “safety strategic plan” and he comment on this factor as he suggest “this plan 

should be for the next five or ten years”, and he suggests two items:  
I 1: the plan should be clear 
I 2: there must be other alternatives 

S 6 He doesn’t suggest any factor. 
S 7 He doesn’t suggest any factor. 
s 8 She doesn’t suggest any factor. 
P2  
F1  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment as he said “Creating right places to train and provide necessary 

equipments”, and he agree with all items that suggested by the researcher. Also, he suggested an item: 
I 5: Training must be in an appropriate place 



Appendix D 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       327 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she provided a comment as she believed “Training is the most important factors, 
because there are lack safety supervisors in various school buildings”, and she agree with all items that suggested 
by the researcher. On the other hand, she doesn’t suggest any items. 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Besides that, he suggested items: 
I 5: building quality 
I 6: building location 
I 7: training should be close to the building 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment as he said “Training is the most important safety factors, 
especially, lack specialists in this field”, and he agree with all items that suggested by the researcher. Also, he 
suggested an item: 
I 5: obtain developed countries advantage experiences, especially with modern technologies 

s 8 Her answer was Yes, and she provided a comment as she said “extremely important to increase school staffs 
awareness”, and she was agree with all items that suggested by the researcher. On the other hand, she doesn’t 
suggest any items.  

F2  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment as he said “take advantages of specialised courses”, and he was 

agree with all items that suggested by the researcher. Also, he suggested an item: 
I 4: offer a competition and progress motivations 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she provided a comment as she said “Media is an important factor”, and she was agree 
with all items that suggested by the researcher. Furthermore, she suggested items: 
I 4: involvement students for promotional campaigns 
I 5: conducting seminars 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment as he said “Media is one of the most important to safety”, and he 
was agree with all items that suggested by the researcher. Moreover, he suggested an item: 
I 5: establish educational seminars 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. Besides that, she suggested items: 
I 4: show evacuation plans pictures 
I 5: show safety guidelines and methods pictures 

F3  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment as he said “it is not suppose to wait accidents to raise 

awareness”, and he was agree with all items that suggested by the researcher. On the other hand, he doesn’t 
suggest any items.  

S 3 His answer was Yes, and he provided a comment as he said “it is an important factor, furthermore, dissemination 
of accidents in an appropriate manner creates awareness and attention will caution students”, and he was agree 
with I1, I2 and I4, on the other hand, he doesn’t agree with I3, items that suggested by the researcher. Also, he 
doesn’t suggest any items. 

s 4 Her answer was Yes, and she provided a comment as she said “This factor is important”, and she was agree with 
all items that suggested by the researcher. As well as, she suggested new items: 
I 5: carry out experiment of unexpected accidents help to improve safety in school. 
I 6: examine foreign accidents which it likely to take place in schools. 
I 7: experiences exchange with other organisations 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. What’s more, he suggested an item: 
I 5: information should be confidential 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment as he believed “This is very important”, and he was agree with 
all items that suggested by the researcher. Also, he suggested items: 
I 5: Representation on the actual incidents that occurred. 
I 6: experiences exchange with other institutions 

s 8 Her answer was Yes, and she provided a comment as she said “rate of accidents are a small amount while it 
disasters”, and she agree with all items that suggested by the researcher. On the other hand, she doesn’t suggest 
any items. 

F4  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. Also, he suggested an item: 
I 5: teachers and school executives are prepared deal with accidents 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he doesn’t agree with I1, while, he 
was agree with I2, I3 and I4, items that suggested by the researcher. On the other hand, he doesn’t suggest any 



Appendix D 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       328 

items. 
s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. Also, she suggested new items: 
I 5: Students must learn safety management systems. 
I 6: use electronic safety systems 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Furthermore, he suggested an item: 
I 5: training and experiments are best proof of safety knowledge 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Furthermore, he suggested an item: 
I 5: Students should have an idea of safety management 

s 8 Her answer was Yes, and she provided a comment as she believed “safety within school is a duty for all school 
staffs”, and she was agree with all items that suggested by the researcher. On the other hand, she doesn’t suggest 
any items.  

P3  
F1  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment on as he said “laws and regulations enactment and application 

promotes a safety culture and help to grow positively”, and he agree with all items that suggested by the 
researcher. On the other hand, he doesn’t suggest any items. 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she provided a comment on as she said “it is very necessary”, and she agree with all 
items that suggested by the researcher. On the other hand, she doesn’t suggest any items. 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment on as he said “it is very important”, and he agree with all items 
that suggested by the researcher. Also, he suggested an items: 
I 7: stimulate disciplined, on the other hand punish negligent 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F2  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment on as he said “Clarifying imbalances and deficiencies”, and he 

agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 
S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 4 Her answer was Yes, and she provided a comment on as she said “controlling capable improving safety 

management”, and she agree with all items that suggested by the researcher. Also, she suggested items: 
I 4: There is shortened in data preparations 
I 5: failure in safety measures inspection 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment on as he said “it is sufficient to improve safety management”, 
and he was agree with all items that suggested by the researcher. Also, he suggested items: 
I 4: There is shortened in preparation data 
I 5: failure in safety practices inspection 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F3  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment on as he said “take these comments into consideration and not 

ignored”, and he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any 
items 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she provided a comment on as she said “reports should be reachable for all school 
staffs”, and she agree with all items that suggested by the researcher. Also, she suggested items: 
I 6: school staffs satisfaction safety procedures 
I 7: open debates about errors and procedures 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment on as he said “it is very important”, and he was agree with all 
items that suggested by the researcher. What’s more, he suggested an item: 
I 5: maintain school will decrease spending, cause it will raise the efficiency 

s 8 Her answer was Yes, and she provided a comment on as she said “supervisors efficient are the most important 
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element in safety success”, and she agree with all items that suggested by the researcher. On the other hand, she 
doesn’t suggest any items 

F4  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 4 Her answer was Yes, and she provided a comment on as she said “proceedings the most important scientific 

integrity”, and she agree with all items that suggested by the researcher. Also, she suggested items: 
I 5: Breakdown maintenance tasks on a number of teachers. 
I 6: failure to review the facilities lead to disastrous results 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

P4  
F1  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment on as he said “should promote awareness among staffs and 

develop a sense of responsibility”, and he agree with all items that suggested by the researcher. On the other hand, 
he doesn’t suggest any items. 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she provided a comment on as she said “it is very important”, and she agree with all 
items that suggested by the researcher. Also, she suggested items: 
I 4: engage students in safety procedures fact 
I 5: dissemination safety procedures questionnaire among school staffs 
I 6: use modern elements to disseminate safety procedure reports 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he provided a comment on as he said “it is necessary”, and he agree with all items that 
suggested by the researcher. Furthermore, he suggested an item: 
I 5: student participation in safety practices 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F2  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. Also, he suggested an item: 
I 5: allocation specific times to talk about safety 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F3  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment on as he said “this factor should not affect individual 

behaviour”, and he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any 
items. 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 
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S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F4  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
P5  
F1  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he provided a comment on as he said “solutions development and safety measures should 

be based on accurate statistics”, and he agree with all items that suggested by the researcher. On the other hand, he 
doesn’t suggest any items. 

S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 
suggested by the researcher. On the other hand, she doesn’t suggest any items. 

F2  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F3  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
F4  
S 1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
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by the researcher. On the other hand, he doesn’t suggest any items. 
S 2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 4 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 
S 5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
S 7 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
s 8 Her answer was Yes, and she doesn’t provide any comment on this factor, and she agree with all items that 

suggested by the researcher. On the other hand, she doesn’t suggest any items. 

 
 
Ministry of Education Officers Data E (Ministry of Education Officer)
P1  
F1  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, he provided a comment as he said “I considered this factor as the most important factor can 

be used to appropriately measure perspective 1, because management role is process applying the regulations by 
developing appropriate mechanisms to provide resources, and track their use during the inspection, as well as 
ensure compliance through risk assessment. All that cannot be applied to the general level or limited without 
commitment the management on safety”, and he agree with all items that suggested by the researcher. On the other 
hand, he suggested three items: 
I6: ensure compliance and implementation of safety procedures  
I7: quality control and improve  performance 
I8: development and continuous improvement  

E3 His answer was Yes, and he provide a comment as he believed “must be a sense of ownership the place so that 
there is an affiliation drive to maintains the school and it is starts with school principals and end with students”, 
and he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, he provided a comment as he said “Without management commitment, any appropriate plan 
for safety can be implemented”, and he agree with all items that suggested by the researcher. On the other hand, he 
suggested two items: 
I6: Management provides safety policy 
I7: Management follows up implementation of safety actions 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F2  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he doesn’t agree with I1 and I2, on 

the other hand he was agree with I3 and I4, the items that suggested by the researcher. Alternatively, he doesn’t 
suggest any items. 

E2 His answer was Yes, he provided a comment as he said “communication level between staff it will measure the 
success of safety management and leadership”, and he agree with all items that suggested by the researcher. On the 
other hand, he suggested an item: 
I5: Recommend regular meetings to show staffs experiments and ideas in safety 

E3 His answer was Yes, and he provides a comment as he believed “is an important factor for experiences exchange 
and dissemination safety culture”, and he agree with all items that suggested by the researcher. On the other hand, 
he doesn’t suggest any items. 

E4 His answer was Yes, and he provides a comment as he believed “For information exchange between staffs they 
should provide the appropriate tools (computers linked to an internal network, a place dedicated to add all that is 
new which it related to Safety ... etc)”, and he agree with all items that suggested by the researcher. On the other 
hand, he doesn’t suggest any items. 
 

E5 His answer was Yes, he provided a comment as he said “Communication and public awareness are crucial and 
fully part of leadership perspective”, and he agree with all items that suggested by the researcher. On the other 
hand, he suggested an item: 
I5: safety policy is endorsed by staff 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F3  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, he was agree with I1, on the other hand 

he doesn’t agree with I2, the items that suggested by the researcher. Alternatively, he doesn’t suggest any items. 
E2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he suggested two items: 
I3: assess the safety status by staffs management 
I4: monitoring and reporting on any violations or breach of safety 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he provides a comment as he believed “This factor will rise staffs affiliation to schools”, 
and he agree with all items that suggested by the researcher. Also, he suggest an item: 
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I3: encourage staff members who come up with new ideas and plans and motivate them 
E5 His answer was Yes, he provided a comment as he said “Without employees commitment to safety policy and 

actions is crucial for the success of their implementation”, and he agree with all items that suggested by the 
researcher. On the other hand, he suggested an item: 
I3: employees endorse the safety policy 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F4  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, he was agree with I1, I2 and I3, on the 

other hand he doesn’t comment on I4, the items that suggested by the researcher. Alternatively, he doesn’t suggest 
any items. 

E2 His answer was Yes, and he provide a comment as he said “by cooperation and combined participation of school 
and ministry parties”, he was agree with all items that suggested by the researcher. Alternatively, he doesn’t 
suggest any items. 

E3 His answer was Somehow, and he provide a comment as he believed “safety awareness and culture should be in 
public for all society members, and it didn’t need a specialised”, and he doesn’t agree with I1, on the other hand he 
was agree with I2 and I3, the items that suggested by the researcher. Then again, he doesn’t suggest any items. 

E4 His answer was Yes, and he provides a comment as he believed “responsibility should be not on supervisors, it 
should be to all staffs in school, that will lead staffs to care and attention to all safety practices”, and he agree with 
all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 
 

E5 His answer was Somehow, he provided a comment as he said “everybody is concerned by safety. And the 
supervisors are necessary specialist on safety. They just should be aware about policy and support safety 
practices”, and he agree with I1 and I3, on the other hand he doesn’t agree with I2, the items that suggested by the 
researcher. what's more, he suggested an item: 
Item 4: supervisors are committed and convinced about safety  

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F5  
E1 His answer was No, as he believed “Safety is essential to be implementing, and it’s not need to stimulate because 

neglect it may lead to problems, implementing it must be strictly on the staff, unless the intention was to stimulate 
students to teach them”, he doesn’t agree with I1 and I2, on the other hand he was agree with I3 and I4, the items 
that suggested by the researcher. Alternatively, he doesn’t suggest any items. 

E2 His answer was Yes, as he said “this factor is very important, cause it is the first catalyst to all safety practices, as 
well as the further development and improvement”, he was agree with I1 and I2, on the other hand he doesn’t agree 
with I3, the items that suggested by the researcher. Furthermore, he suggested an item: 
I4: promotion committed staff to safety 

E3 His answer was Somehow, and he provide a comment as he believed “safety doesn’t need motivations because it is 
all the school members duty, but if it will raise the enthusiasm between staffs it’s why not”, and he was agree with 
all items that suggested by the researcher. on the other hand, he doesn’t suggest any items 

E4 His answer was Yes, and he provides a comment as he said “motivations whether it is money or incorporeal”, and 
he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 
 

E5 His answer was Somehow, he provided a comment as he said “I would rather propose symbolic sanctions (fines) 
for violating safety policy”, and he doesn’t agree with I1, on the other hand he was agree with I2 and I3, the items 
that suggested by the researcher. Also, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F6  
E1 His doesn’t suggest any factor. 
E2 His doesn’t suggest any factor. 
E3 His doesn’t suggest any factor. 
E4 His doesn’t suggest any factor. 
E5 His suggested a new factor which is “students and their contribution and roles”, and he doesn’t suggest any items. 
E6 His doesn’t suggest any factor. 
P2  
F1  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment on this factor as he said “this factor is appropriate maintain the 

overall level of safety application, as well as raising safety level”, and he was agree with all items that suggested 
by the researcher. Also, he suggest an item: 
I5: carry out and implement fake accidents for variety situations to determine feasibility of applying concept of 
safety  

E3 His answer was Yes, and he provide a comment on this factor as he said “provide workshops to illustrate different 
situations of safety and damages that happened if its not be applied”, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he provides a comment as he believed “Practical training is very important, not only 
theoretical”, and he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest 
any items. 

E5 His answer was Yes, he provided a comment as he said “It’s obvious that staff knowledge and awareness should 
be developed and training is a good practice to develop it”, and he agree with all items that suggested by the 
researcher. On the other hand, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment in this factor, and he agree with all items that suggested 
by the researcher. Furthermore, he suggest an item: 
I5: present awareness publications to implement plans for all emergency cases 

F2  
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E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E2 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Besides, he suggest an item: 
I4: place a mechanism or methodology for new starters at safety and adhere to safety curriculum 

E3 His answer was Yes, and he provide a comment as he said “this will be by excellent media coverage”, and he agree 
with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he provides a comment as he believed “apply a sudden warning to training school user 
to follow safety instructions”, and he agree with all items that suggested by the researcher. Furthermore, he suggest 
an item: 
I4: invite specialists (Civil Defence, Ambulance) to do experiments in school 

E5 His answer was Yes, he doesn’t provides any comment in this factor, and he was agree with I1 and I2, on the other 
hand, he doesn’t agree with I3, the items that suggested by the researcher. Furthermore, he doesn’t suggest any 
items. 

E6 His answer was Yes, and he doesn’t provided any comment in this factor, and he agree with all items that 
suggested by the researcher. Furthermore, he suggest two items: 
I4: use various media for application this factor 
I5: use various communication elements (Internet, text messages, applications, games, quizzes ,ect) 

F3  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment as he said “also it is useful to add assess accidents result that 

occur at school and announcement results for all, taking into account positive results which it achieved by safety 
commitment and negative consequences that have been occurred. That will lead to develop actions. Furthermore, 
included these results and processors within safety approach at school”, and he agree with all items that suggested 
by the researcher. Also, he suggest an item: 
I5: view general accidents that occur outside school and take its advantage 

E3 His answer was Yes, and he provide a comment as he said “need an exact limitation of accidents and how to deal 
with it the ideal way”, and he agree with all items that suggested by the researcher. On the other hand, he doesn’t 
suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, he provided a comment as he said “Lessons learnt from previous experience is crucial to 
improve safety procedures”, and he agree with all items that suggested by the researcher. On the other hand, he 
doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F4  
E1 His answer was No, as he believed “this factor doesn’t will not be under this perspective unless it will be the 

knowledge and regardless competence”, if its regardless competence he will be agree with all items that suggested 
by the researcher. Alternatively, he doesn’t suggest any items. 

E2 His answer was Yes, and he provide a comment as he said “Cannot rely on existing knowledge of some staffs, but 
must be on the knowledge level which have been gained through existing and applied programs in school”, and he 
agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, he provided a comment as he believed “Staff commitment and knowledge of policy are 
enough”, and he agree with I1 and I3, while, he doesn’t agree with I2 and I4, the items that suggested by the 
researcher. On the other hand, he suggested an item: 
I5: Employees are convinced about good impact of safety policy on their work condition 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

P3  
F1  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was No, and he provide a comment as he believed “introduce laws not require implantation it, but it is 

an organised comprehensive leading to full implementation the regulations, however implant culture may be one of 
constitutional provisions applied in school”, he doesn’t agree with I1, on the other hand he was agree with I2, I3, 
I4, I5 and I6, the items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment in this factor, and he doesn’t agree with I1 and I2, on 
the other hand, he was agree I3, I4, I5 and I6, that suggested by the researcher. Furthermore, he suggest an item: 
I7: provide procedures manual to apply safety laws and practices 

F2  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment as he believed “feedback for each application and activated within 

the strategic plans, regulation and laws which are to correct any deviation from overall strategy as well as 
development and modernisation”, and he agree with all items that suggested by the researcher. Besides that, he 
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suggest an items: 
I4: process general review and comparison between the final statement and programs and safety plans 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provides any comment as in this factor, and he agree with all items that 
suggested by the researcher. Also, he suggest an item: 
I4: update all the new developments in safety systems 

E5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F3  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment as he said “emphasis on supervision strength on safety process, 

where its strong source in application and implementation safety measures and follow up commitment by the 
other”, and he agree with all items that suggested by the researcher. Also, he suggest an item: 
I6: intensification training and development of school staff member in safety processes 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. Furthermore, he suggest an item: 
I6: parents satisfaction accidents investigations results and follow-up measures that been taken after accidents and 
injuries that occurred 

F4  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment as he believed “maintenance and Follow-up to address and repair 

any defects in the safety processes, equipment and components are the most successful elements, where it is very 
important to province on the ability and the operational level appropriate for all elements to balanced with the 
implementation and achievement of human efforts and plans and programs implementing”, and he agree with all 
items that suggested by the researcher. Furthermore, he suggest an item: 
I4: application equipment tests to make sure it will be work properly when you need it 

E3 His answer was Yes, and he provide a comment as he said “preventative maintenance before accidents”, and he 
agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he provides a comment as he believed “Periodic maintenance operations will reducing 
accidents and rise school life time”, and he agree with all items that suggested by the researcher. On the other 
hand, he doesn’t suggest any items. 
 

E5 His answer was Yes, and he provided a comment as he said “maintenance shall mitigate risk of incidents”, and he 
was agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

P4  
F1  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, he was agree with I1, I2, I3 and I5, on the 

other hand he doesn’t agree on I5, the items that suggested by the researcher. Alternatively, he doesn’t suggest any 
items. 

E2 His answer was Yes, and he provide a comment as he believed “recognise employee effectiveness of the reporting 
system must know, and should be know the correct instrument for reporting to avoid errors that occur when 
reporting incidents”, and he agree with all items that suggested by the researcher. Furthermore, he suggest an item:
I5: create a procedures list to be applied according to each type of incidents 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F2  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, he was agree with I1, I2 and I4, on the 

other hand he doesn’t agree on I3, the items that suggested by the researcher. Alternatively, he doesn’t suggest any 
items. 

E2 His answer was Yes, and he provide a comment as he said “this factor help to transfer the concept and published it 
to the rest of staffs and students to achieve an integrated environment in application safety  concepts procedures”, 
and he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any items 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. Also, he suggest an item: 
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I5: Employees place a high value on the others safety 
E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 

suggested by the researcher. On the other hand, he doesn’t suggest any items. 
F3  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 

suggested by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment as he said “It is also appropriate staffs knowing risks that occur in 

work practices and how to avoid and protection it, also, identification risks that occur when occurrence of a 
certain type of errors”, and he agree with all items that suggested by the researcher. Conversely, he doesn’t 
suggest any items 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he was agree with all items that 
suggested by the researcher. On the other hand, he doesn’t suggest any items. 

F4  
E1 His answer was in some way, as he believed “it doesn’t be in any perspective, because safety is depend on laws 

and system which it established to avoid accidents either fatalism is of God cannot be included under any system, 
because it is God willing”, he doesn’t agree with I1 and I3, on the other hand he was agree with I2 and I4, the 
items that suggested by the researcher. Alternatively, he doesn’t suggest any items. 

E2 His answer was Yes, and he provide a comment as he believed “emphasis on trust in God, any accidents will 
happen by God willing”, and he doesn’t agree with I1 and I2. On the other hand, he was agree with I3 and I4. Also, 
he suggest an item: 
I5: The ability of human beings only in implementing roles and systems 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was in some way, and he provided a comment as he believed “Fatalism shouldn’t be part of this 
issue”, and he agree with all items that suggested by the researcher. On the other hand, he doesn’t suggest any 
items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

P5  
F1  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he doesn’t provide any comment on this factor, and he doesn’t agree with I1. On the 

other hand he was agree with I2 and I3, the items that suggested by the researcher. Then again, he doesn’t suggest 
any items. 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he provided a comment as he said “This factor is crucial to evaluate all levels of safety 
and is necessary to update safety actions”, he was agree with all items that suggested by the researcher. 
Alternatively, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F2  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, he was agree with I1, I3, I4 and I5, on the 

other hand he doesn’t agree on I2, the items that suggested by the researcher. On I2 he doesn’t agree because as he 
said “this issue depend on how to apply it and extent of absorption of these procedures” Alternatively, he doesn’t 
suggest any items. 

E2 His answer was Yes, and he provide a comment as he said “This is the human aspect in safety 
assessment  process”, he was agree with all items that suggested by the researcher. Alternatively, he doesn’t 
suggest any items. 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he provided a comment as he said “Staff behaviour is crucial. We may have the best 
policy but staff is the biggest part of its implementation”, he was agree with I1, I3, I4 and I5, while, he doesn’t 
agree with I2, the items that suggested by the researcher. Alternatively, he suggested an item: 
I6: Safe work procedures always followed 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F3  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment as he said “it should be taken into account before the design and 

implementation process and also in the quality and durability of facilities and types of risk that may arise from the 
facilities used”, he was agree with all items that suggested by the researcher. Alternatively, he doesn’t suggest any 
items. 
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E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he provided a comment as he said “The environment has an impact on incidents”, he was 
agree with all items that suggested by the researcher. Alternatively, he doesn’t suggest any items. 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

F4  
E1 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 

by the researcher. On the other hand, he doesn’t suggest any items. 
E2 His answer was Yes, and he provide a comment as he said “appropriate and important for programs management 

and be motivated and encouraged by the commitment to promote implementation of plans”, he was agree with all 
items that suggested by the researcher. Alternatively, he doesn’t suggest any items. 

E3 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E4 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 

E5 His answer was Yes, and he doesn’t provide any comment in this factor, he doesn’t agree with I1, while, he was 
agree with I2, I3 and I4, the items that suggested by the researcher. Alternatively, he suggested an item: 
I5: All incidents and accidents reported 

E6 His answer was Yes, and he doesn’t provide any comment on this factor, and he agree with all items that suggested 
by the researcher. On the other hand, he doesn’t suggest any items. 
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Table F-1: ANOVA results for occupation (Column A) 

Items F Sig. 
Mean 

Δ Mean η2 
Teachers 

School 
Executive 

Ministry of 
Education Officers 

A1.1 2.010 .137 3.77 3.54 4.06 .141 .020 
A1.2 .403 .669 3.42 3.27 3.25 .064 .004 
A1.3 .388 .679 3.86 3.76 4.00 .063 .004 
A1.4 .762 .468 3.35 3.27 3.08 .088 .008 
A1.5 .197 .821 3.73 3.59 3.69 .045 .002 
A2.1 .459 .633 3.95 3.78 4.04 .068 .005 
A2.2 .045 .956 3.62 3.63 3.56 .021 .000 
A2.3 .311 .733 3.89 3.73 3.92 .056 .003 
A2.4 .510 .601 3.52 3.41 3.31 .072 .005 
A3.1 .891 .412 3.33 3.68 3.35 .095 .009 
A3.2 .033 .968 3.82 3.83 3.88 .018 .000 
A4.1 .433 .649 3.31 3.54 3.35 .066 .004 
A4.2 2.929 .056 3.41 3.76 3.19 .170 .029 
A4.3 .116 .890 3.59 3.49 3.58 .034 .001 
A4.4 .394 .675 3.30 3.20 3.40 .063 .004 
A5.1 .020 .980 3.41 3.37 3.42 .014 .000 
A5.2 .983 .376 3.50 3.83 3.60 .099 .010 
B1.1 1.765 .174 3.40 3.41 3.00 .133 .018 
B1.2 .010 .990 3.46 3.49 3.46 .010 .000 
B1.3 .003 .997 3.50 3.49 3.48 .006 .000 
B1.4 .111 .895 3.88 3.93 3.81 .034 .001 
B2.1 .734 .481 3.33 3.46 3.13 .086 .007 
B2.2 .034 .967 3.52 3.46 3.52 .019 .000 
B2.3 .237 .789 3.62 3.46 3.58 .049 .002 
B3.1 .680 .508 3.57 3.34 3.69 .083 .007 
B3.2 .201 .818 3.77 3.73 3.67 .045 .002 
B3.3 .897 .409 3.66 3.90 3.60 .095 .009 
B3.4 .022 .978 3.57 3.61 3.56 .015 .000 
B4.1 1.233 .294 3.39 3.46 3.06 .111 .012
B4.2 .247 .782 3.24 3.41 3.33 .050 .002 
B4.3 1.743 .178 3.13 3.49 3.00 .132 .017 
B4.4 .016 .984 3.63 3.63 3.67 .013 .000 
B4.5 .940 .392 3.52 3.44 3.25 .097 .009 
C1.1 1.152 .318 3.50 3.51 3.15 .108 .012 
C1.2 .780 .460 3.59 3.63 3.31 .089 .008 
C1.3 .177 .838 3.31 3.39 3.23 .042 .002 
C1.4 .887 .414 3.73 3.49 3.81 .094 .009 
C2.1 .020 .981 3.31 3.34 3.35 .014 .000 
C2.2 1.359 .259 3.50 3.73 3.31 .117 .014
C2.3 1.546 .216 3.14 3.20 3.50 .124 .015 
C2.4 .375 .688 3.09 3.29 3.13 .062 .004 
C2.5 .134 .875 3.41 3.51 3.40 .037 .001 
C3.1 .425 .655 3.56 3.63 3.42 .066 .004 
C3.2 .247 .781 3.70 3.73 3.58 .050 .003 
C3.3 1.357 .260 3.41 3.51 3.15 .117 .014 
C3.4 1.324 .268 3.54 3.20 3.69 .115 .013 
C4.1 .192 .826 3.85 3.76 3.73 .044 .002 
C4.2 1.430 .242 3.46 3.51 3.15 .120 .014 
C4.3 1.056 .350 3.36 3.07 3.33 .103 .011 
C5.1 .232 .793 3.59 3.61 3.75 .048 .002 
C5.2 .003 .997 3.81 3.83 3.81 .006 .000 
C5.3 1.520 .221 3.75 3.63 4.08 .123 .015 
D1.1 .073 .929 3.72 3.68 3.65 .027 .001 
D1.2 .398 .672 3.59 3.76 3.71 .063 .004 
D1.3 1.743 .178 3.41 3.76 3.35 .132 .017 
D1.4 .606 .546 3.50 3.56 3.29 .078 .006 
D2.1 .202 .817 3.58 3.46 3.46 .045 .002 
D2.2 3.630 .028 3.40 3.66 3.00 .189 .036 
D2.3 .393 .676 3.73 3.63 3.54 .063 .004 
D2.4 .792 .454 3.55 3.39 3.71 .089 .008 
D2.5 .551 .577 3.55 3.66 3.40 .075 .006 
D3.1 .046 .955 3.54 3.59 3.60 .022 .000 
D3.2 .409 .665 3.69 3.68 3.50 .064 .004 
D3.3 1.113 .331 3.65 3.39 3.79 .106 .011 
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Items F Sig. 
Mean 

Δ Mean η2 
Teachers 

School 
Executive 

Ministry of 
Education Officers 

D3.4 .908 .405 3.59 3.27 3.50 .096 .009 
D4.1 .781 .459 3.30 3.51 3.17 .089 .008 
D4.2 4.268 .015 3.04 3.56 2.71 .204 .042
D4.3 .020 .981 3.21 3.22 3.25 .014 .000 
E1.1 .411 .663 3.19 3.39 3.17 .064 .004 
E1.2 .428 .652 3.36 3.15 3.35 .066 .004 
E1.3 .916 .402 3.46 3.20 3.52 .096 .009 
E2.1 .225 .799 3.24 3.29 3.13 .048 .002 
E2.2 1.625 .200 3.26 3.54 3.06 .127 .016 
E2.3 1.127 .326 3.09 2.95 3.33 .106 .011 
E3.1 1.167 .313 3.32 3.05 3.50 .108 .012 
E3.2 1.590 .206 3.17 3.07 3.48 .126 .016 
E3.3 .507 .603 2.97 3.05 3.21 .072 .005
E4.1 1.095 .337 2.80 2.68 3.06 .105 .011 
E4.2 .769 .465 3.06 3.20 3.35 .088 .008 

 

Table F-2: ANOVA results for gender (Column A) 

Items F Sig. 
Mean Δ Mean  η2 

Male Female
A1.1 2.824 .094 3.69 4.02 .119 .014 
A1.2 1.432 .233 3.28 3.52 .085 .007 
A1.3 .031 .860 3.86 3.90 .013 .000 
A1.4 .783 .377 3.32 3.15 .063 .004 
A1.5 .619 .432 3.74 3.58 .056 .003
A2.1 .002 .962 3.94 3.93 .003 .000 
A2.2 .169 .682 3.59 3.67 .029 .001 
A2.3 1.322 .252 3.80 4.02 .081 .007 
A2.4 3.606 .059 3.56 3.20 .134 .018 
A3.1 .973 .325 3.34 3.57 .070 .005 
A3.2 3.440 .065 3.73 4.08 .131 .017 
A4.1 .853 .357 3.31 3.50 .065 .004 
A4.2 .042 .837 3.41 3.45 .015 .000 
A4.3 2.249 .135 3.49 3.75 .106 .011 
A4.4 .000 1.000 3.30 3.30 .000 .000
A5.1 .535 .465 3.44 3.30 .052 .003 
A5.2 .877 .350 3.65 3.47 .066 .004 
B1.1 .103 .749 3.29 3.35 .023 .001 
B1.2 .424 .516 3.50 3.38 .046 .002 
B1.3 .205 .651 3.51 3.43 .032 .001 
B1.4 .530 .468 3.84 3.97 .052 .003 
B2.1 .033 .855 3.32 3.28 .013 .000 
B2.2 .037 .848 3.52 3.48 .014 .000 
B2.3 .348 .556 3.61 3.50 .042 .002 
B3.1 1.193 .276 3.62 3.38 .077 .006 
B3.2 .514 .474 3.71 3.82 .051 .003 
B3.3 1.603 .207 3.63 3.85 .090 .008 
B3.4 .038 .847 3.59 3.55 .014 .000 
B4.1 1.431 .233 3.25 3.50 .085 .007 
B4.2 .012 .911 3.29 3.32 .008 .000 
B4.3 .021 .886 3.18 3.15 .010 .000 
B4.4 .218 .641 3.61 3.70 .033 .001 
B4.5 2.439 .120 3.36 3.63 .110 .012 
C1.1 4.142 .043 3.29 3.73 .143 .020 
C1.2 2.282 .132 3.44 3.77 .107 .011 
C1.3 .663 .417 3.26 3.42 .058 .003 
C1.4 .066 .798 3.69 3.73 .018 .000 
C2.1 1.894 .170 3.23 3.55 .097 .009 
C2.2 1.662 .199 3.43 3.67 .091 .008
C2.3 4.803 .030 3.36 2.95 .154 .024 
C2.4 .628 .429 3.09 3.25 .056 .003 
C2.5 .926 .337 3.38 3.55 .068 .005 
C3.1 2.435 .120 3.46 3.73 .110 .012 
C3.2 1.639 .202 3.61 3.83 .091 .008
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Items F Sig. 
Mean Δ Mean  η2 

Male Female 
C3.3 3.312 .070 3.27 3.58 .128 .016 
C3.4 3.928 .049 3.37 3.82 .139 .019 
C4.1 1.639 .202 3.73 3.97 .091 .008 
C4.2 4.024 .046 3.29 3.65 .141 .020 
C4.3 .002 .967 3.29 3.30 .003 .000 
C5.1 .621 .432 3.58 3.75 .056 .003 
C5.2 6.883 .009 3.66 4.18 .183 .034 
C5.3 1.875 .172 3.72 4.00 .097 .009 
D1.1 1.925 .167 3.62 3.87 .098 .010 
D1.2 .000 1.000 3.65 3.65 .000 .000 
D1.3 .512 .475 3.51 3.38 .051 .003 
D1.4 .018 .895 3.46 3.48 .009 .000 
D2.1 4.044 .046 3.41 3.80 .141 .020 
D2.2 6.713 .010 3.21 3.68 .181 .033 
D2.3 .396 .530 3.63 3.75 .045 .002 
D2.4 2.740 .099 3.46 3.77 .117 .014 
D2.5 .400 .528 3.50 3.62 .045 .002 
D3.1 .922 .338 3.51 3.70 .068 .005 
D3.2 .784 .377 3.59 3.77 .063 .004 
D3.3 .487 .486 3.67 3.53 .050 .002 
D3.4 .057 .811 3.51 3.47 .017 .000 
D4.1 2.516 .114 3.21 3.53 .112 .013 
D4.2 1.001 .318 3.00 3.22 .071 .005 
D4.3 1.479 .225 3.15 3.38 .086 .007 
E1.1 3.359 .068 3.11 3.48 .129 .017 
E1.2 .916 .340 3.26 3.45 .068 .005 
E1.3 2.393 .123 3.51 3.22 .109 .012 
E2.1 .647 .422 3.27 3.12 .057 .003 
E2.2 .354 .553 3.24 3.35 .042 .002
E2.3 1.957 .163 3.20 2.93 .099 .010 
E3.1 .381 .538 3.35 3.22 .044 .002 
E3.2 2.294 .131 3.31 3.03 .107 .011 
E3.3 .585 .445 3.09 2.93 .054 .003 
E4.1 .084 .772 2.86 2.80 .021 .000 
E4.2 .395 .530 3.20 3.07 .045 .002 

 

Table F-3: ANOVA results for regions (Column A) 

Items F Sig. 
Mean Δ 

Mean 
η2 

Central Northern Eastern Western Southern 
A1.1 1.385 .241 3.70 3.58 4.10 4.36 4.00 .171 .029 
A1.2 .955 .434 3.40 3.58 3.20 3.50 2.77 .143 .020 
A1.3 4.579 .002 3.85 3.42 4.65 4.43 3.00 .301 .091 
A1.4 1.703 .151 3.39 2.67 3.25 3.00 2.77 .189 .036 
A1.5 4.501 .002 3.68 2.58 4.15 4.36 3.46 .299 .089 
A2.1 1.434 .225 3.88 3.92 4.50 4.36 3.69 .174 .030
A2.2 1.563 .186 3.67 3.92 3.60 3.36 2.85 .181 .033 
A2.3 4.700 .001 3.82 4.08 4.55 4.36 2.92 .304 .093 
A2.4 3.774 .006 3.62 2.83 3.05 2.86 2.85 .275 .076 
A3.1 2.063 .087 3.52 2.75 3.55 3.79 2.62 .207 .043 
A3.2 2.487 .045 3.78 3.58 4.60 4.14 3.62 .226 .051
A4.1 .925 .450 3.35 3.67 3.75 3.50 2.92 .140 .020 
A4.2 1.677 .157 3.52 3.83 3.30 3.14 2.92 .188 .035 
A4.3 1.169 .326 3.61 4.08 3.50 3.71 3.15 .157 .025 
A4.4 1.441 .222 3.38 3.33 3.05 3.07 2.77 .174 .030 
A5.1 .296 .880 3.43 3.25 3.40 3.50 3.08 .080 .006 
A5.2 1.511 .201 3.66 3.92 3.50 3.43 2.85 .178 .032 
B1.1 .879 .477 3.43 3.08 3.15 3.07 2.92 .137 .019 
B1.2 1.197 .314 3.53 2.92 3.60 3.21 3.23 .159 .025 
B1.3 2.314 .059 3.58 2.83 3.70 3.07 3.08 .219 .048 
B1.4 1.347 .254 3.91 3.67 4.20 3.93 3.31 .169 .028
B2.1 2.010 .095 3.37 3.17 3.65 2.57 2.77 .205 .042 
B2.2 .755 .556 3.51 3.67 3.85 3.29 3.15 .127 .016 
B2.3 .430 .787 3.55 3.42 3.90 3.71 3.62 .096 .009 
B3.1 .589 .671 3.48 3.42 3.85 3.93 3.62 .112 .013 
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Items F Sig. 
Mean Δ 

Mean 
η2 

Central Northern Eastern Western Southern 
B3.2 1.252 .291 3.77 3.50 4.00 3.79 3.31 .163 .027 
B3.3 .490 .743 3.73 3.83 3.75 3.79 3.31 .103 .011 
B3.4 1.295 .274 3.55 3.92 3.85 3.86 3.08 .165 .027 
B4.1 1.140 .339 3.37 3.58 3.15 3.43 2.62 .156 .024 
B4.2 .999 .410 3.33 3.33 3.00 2.79 3.69 .146 .021 
B4.3 6.510 .000 3.36 3.58 2.05 2.50 3.08 .352 .124 
B4.4 2.202 .071 3.62 4.17 3.20 4.21 3.62 .214 .046 
B4.5 6.905 .000 3.65 3.50 2.50 3.36 2.62 .361 .131 
C1.1 1.790 .133 3.49 3.75 3.30 3.50 2.46 .194 .037 
C1.2 .592 .668 3.59 3.50 3.60 3.00 3.38 .113 .013 
C1.3 4.199 .003 3.47 3.58 2.85 2.36 2.77 .289 .084 
C1.4 1.086 .365 3.65 3.92 3.70 4.29 3.54 .152 .023 
C2.1 1.475 .212 3.38 4.00 3.20 2.93 2.69 .176 .031 
C2.2 4.194 .003 3.65 3.67 2.70 3.57 2.85 .289 .084 
C2.3 .544 .703 3.18 3.58 3.10 3.07 3.46 .108 .012 
C2.4 4.173 .003 3.32 3.25 2.20 2.64 3.00 .288 .083 
C2.5 1.990 .098 3.54 3.67 2.90 3.14 3.15 .204 .041 
C3.1 .323 .863 3.56 3.67 3.50 3.43 3.23 .083 .007 
C3.2 1.502 .203 3.72 3.67 4.05 3.36 3.23 .178 .032 
C3.3 4.033 .004 3.55 3.25 2.70 3.07 2.85 .284 .081 
C3.4 1.550 .190 3.56 3.58 3.45 2.57 3.69 .181 .033 
C4.1 .332 .856 3.82 3.50 3.75 4.00 3.69 .085 .007 
C4.2 2.770 .029 3.55 3.25 2.85 3.07 2.85 .238 .057 
C4.3 .702 .591 3.37 3.25 3.10 3.07 3.00 .123 .015 
C5.1 .461 .764 3.65 3.50 3.90 3.43 3.31 .100 .010 
C5.2 2.478 .046 3.88 3.83 3.65 4.29 2.85 .226 .051 
C5.3 1.904 .112 3.88 3.75 3.50 4.29 3.08 .199 .040 
D1.1 .752 .558 3.75 3.75 3.35 3.86 3.46 .127 .016 
D1.2 1.631 .168 3.58 4.00 3.80 4.21 3.31 .185 .034
D1.3 .655 .624 3.48 3.58 3.70 3.43 3.08 .118 .014 
D1.4 4.739 .001 3.68 3.50 2.75 3.21 2.54 .306 .093 
D2.1 3.527 .008 3.67 4.00 2.90 3.00 2.92 .267 .071 
D2.2 3.913 .004 3.48 4.00 2.95 3.21 2.46 .280 .078 
D2.3 1.748 .141 3.77 3.75 3.35 3.57 2.92 .191 .037 
D2.4 .108 .980 3.57 3.58 3.40 3.50 3.46 .048 .002 
D2.5 1.302 .271 3.60 3.83 3.25 3.36 3.00 .166 .028 
D3.1 1.256 .289 3.62 3.83 3.50 3.36 2.85 .163 .027 
D3.2 1.559 .187 3.63 4.17 3.95 3.43 3.08 .181 .033 
D3.3 .896 .467 3.64 4.08 3.35 3.29 3.46 .138 .019
D3.4 1.566 .185 3.61 3.75 3.25 3.00 3.00 .181 .033 
D4.1 .622 .647 3.35 3.67 3.25 3.14 2.92 .116 .013 
D4.2 2.086 .084 3.22 3.17 2.70 2.64 2.31 .208 .043 
D4.3 .522 .720 3.22 3.08 3.35 3.00 3.62 .106 .011 
E1.1 1.127 .345 3.30 3.42 2.75 3.14 2.85 .155 .024 
E1.2 .447 .774 3.34 3.42 3.10 3.36 2.92 .098 .010 
E1.3 1.245 .294 3.44 3.83 3.40 3.14 2.85 .162 .026 
E2.1 1.275 .281 3.22 3.67 3.30 2.64 3.00 .164 .027 
E2.2 1.612 .173 3.30 3.75 3.20 2.71 2.85 .184 .034 
E2.3 1.777 .135 3.18 3.08 3.15 2.64 2.38 .193 .037 
E3.1 .411 .801 3.28 3.67 3.05 3.14 3.38 .094 .009 
E3.2 1.598 .177 3.14 3.42 3.70 2.79 3.08 .183 .034 
E3.3 1.438 .223 3.13 3.17 2.75 2.86 2.31 .174 .030 
E4.1 .926 .450 2.82 3.17 2.35 2.86 2.77 .141 .020 
E4.2 1.076 .370 3.10 3.75 3.10 2.64 3.08 .151 .023 

 

Table F-4: ANOVA results for occupation (Column B) 

Items F Sig. 
Mean 

Δ Mean η2 
Teachers 

School 
Executive

Ministry of 
Education Officers

A1.1 .067 .935 3.39 3.41 3.33 .026 .001 
A1.2 .257 .773 3.32 3.20 3.35 .051 .003 
A1.3 .695 .500 3.52 3.59 3.79 .084 .007 
A1.4 .188 .829 3.21 3.37 3.27 .044 .002 
A1.5 1.979 .141 3.63 3.54 4.06 .140 .020
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Items F Sig. 
Mean 

Δ Mean η2 
Teachers 

School 
Executive 

Ministry of 
Education Officers 

A2.1 .797 .452 3.80 3.80 3.56 .090 .008 
A2.2 3.099 .047 3.72 4.02 3.46 .175 .030 
A2.3 2.743 .067 3.37 3.59 3.08 .165 .027
A2.4 .598 .551 3.59 3.54 3.79 .078 .006 
A3.1 2.603 .077 3.50 3.88 3.31 .160 .026 
A3.2 2.856 .060 3.32 3.56 3.06 .168 .028 
A4.1 3.848 .023 3.20 2.68 2.94 .194 .038 
A4.2 .232 .793 3.38 3.32 3.48 .048 .002 
A4.3 .585 .558 3.32 3.17 3.40 .077 .006 
A4.4 .738 .480 3.13 3.24 3.38 .086 .007 
A5.1 .165 .848 3.57 3.71 3.56 .041 .002 
A5.2 .980 .377 3.55 3.34 3.25 .099 .010 
B1.1 .270 .764 3.43 3.49 3.31 .052 .003
B1.2 .378 .685 3.39 3.24 3.25 .062 .004 
B1.3 .196 .822 3.26 3.27 3.13 .045 .002 
B1.4 .309 .735 3.70 3.59 3.81 .056 .003 
B2.1 .386 .680 3.74 3.76 3.56 .062 .004 
B2.2 .312 .732 3.63 3.49 3.50 .056 .003 
B2.3 .496 .610 3.24 3.02 3.15 .071 .005 
B3.1 1.592 .206 3.17 3.37 2.92 .126 .016 
B3.2 1.843 .161 3.49 3.37 3.06 .136 .018 
B3.3 5.126 .007 3.42 3.90 3.08 .222 .049 
B3.4 .141 .869 3.23 3.29 3.13 .038 .001 
B4.1 1.944 .146 3.33 3.32 2.98 .139 .019 
B4.2 .495 .611 3.52 3.34 3.38 .071 .005 
B4.3 .847 .430 3.25 3.44 3.06 .093 .009 
B4.4 .209 .812 3.30 3.12 3.23 .046 .002 
B4.5 1.366 .257 3.54 3.39 3.13 .117 .014 
C1.1 .606 .547 3.38 3.46 3.21 .078 .006 
C1.2 3.872 .022 3.32 3.78 3.10 .194 .038 
C1.3 .264 .769 3.58 3.54 3.42 .052 .003 
C1.4 .954 .387 3.34 3.41 3.04 .098 .010 
C2.1 .271 .763 3.52 3.46 3.38 .052 .003 
C2.2 .637 .530 3.26 3.02 3.21 .080 .006 
C2.3 .637 .530 3.10 3.17 2.92 .080 .006 
C2.4 2.663 .072 3.31 3.73 3.23 .162 .026 
C2.5 3.483 .033 3.30 3.73 3.08 .185 .034 
C3.1 .511 .600 3.23 3.10 3.35 .072 .005 
C3.2 2.104 .125 3.74 3.51 3.35 .145 .021 
C3.3 3.704 .026 3.32 3.63 3.06 .190 .036 
C3.4 1.401 .249 3.37 3.49 3.13 .118 .014 
C4.1 1.482 .230 3.44 3.07 3.29 .122 .015
C4.2 1.119 .329 3.86 3.51 3.85 .106 .011 
C4.3 2.582 .078 3.21 3.24 2.71 .160 .026 
C5.1 2.393 .094 3.62 3.17 3.27 .154 .024 
C5.2 .550 .578 3.45 3.29 3.23 .074 .006 
C5.3 1.490 .228 3.79 3.49 3.90 .122 .015 
D1.1 .688 .504 3.56 3.32 3.40 .083 .007 
D1.2 .872 .420 3.38 3.17 3.50 .094 .009 
D1.3 .962 .384 3.41 3.51 3.21 .098 .010 
D1.4 .912 .404 3.73 3.63 3.46 .096 .009 
D2.1 .283 .753 3.28 3.44 3.31 .054 .003
D2.2 1.002 .369 3.22 3.49 3.15 .100 .010 
D2.3 1.708 .184 3.55 3.34 3.17 .131 .017 
D2.4 .465 .629 3.47 3.54 3.31 .069 .005 
D2.5 .559 .573 3.59 3.76 3.48 .075 .006 
D3.1 .051 .951 3.57 3.51 3.58 .023 .001 
D3.2 .066 .936 3.46 3.49 3.40 .026 .001 
D3.3 2.942 .055 3.32 3.27 2.79 .170 .029 
D3.4 1.610 .203 3.33 3.15 2.92 .127 .016 
D4.1 .091 .913 3.38 3.46 3.35 .030 .001 
D4.2 .304 .738 3.20 3.34 3.33 .055 .003 
D4.3 .054 .947 3.15 3.20 3.10 .024 .001 
E1.1 .158 .854 3.31 3.41 3.35 .040 .002 
E1.2 .003 .997 3.24 3.24 3.23 .005 .000 
E1.3 .431 .651 3.27 3.37 3.13 .066 .004 
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Items F Sig. 
Mean 

Δ Mean η2 
Teachers 

School 
Executive 

Ministry of 
Education Officers 

E2.1 .372 .690 3.23 3.39 3.33 .061 .004 
E2.2 .068 .935 3.28 3.32 3.23 .026 .001 
E2.3 .078 .925 3.28 3.37 3.33 .028 .001
E3.1 .944 .391 3.29 3.05 3.40 .097 .009 
E3.2 3.901 .022 3.04 2.78 3.48 .195 .038 
E3.3 .011 .989 2.79 2.80 2.77 .011 .000 
E4.1 2.299 .103 3.00 3.07 3.48 .151 .023 
E4.2 1.906 .151 3.04 2.98 3.40 .138 .019 

 

Table F-5: ANOVA results for gender (Column B) 

Items F Sig. 
Mean Δ Mean  η2 

Male Female 
A1.1 1.227 .269 3.44 3.25 .078 .006 
A1.2 .009 .924 3.30 3.32 .007 .000 
A1.3 .871 .352 3.54 3.73 .066 .004 
A1.4 .062 .804 3.27 3.22 .018 .000
A1.5 .198 .657 3.69 3.78 .032 .001 
A2.1 .095 .758 3.73 3.78 .022 .000 
A2.2 .159 .690 3.70 3.77 .028 .001 
A2.3 5.367 .022 3.24 3.60 .162 .026 
A2.4 .879 .350 3.57 3.75 .066 .004 
A3.1 .400 .528 3.50 3.62 .045 .002 
A3.2 11.615 .001 3.16 3.67 .235 .055 
A4.1 .302 .583 3.06 2.97 .039 .002 
A4.2 .035 .851 3.40 3.37 .013 .000 
A4.3 2.120 .147 3.37 3.15 .103 .011 
A4.4 .516 .473 3.25 3.12 .051 .003 
A5.1 .481 .489 3.55 3.70 .049 .002 
A5.2 .350 .555 3.47 3.35 .042 .002 
B1.1 .014 .907 3.42 3.40 .008 .000 
B1.2 3.443 .065 3.42 3.10 .131 .017 
B1.3 .065 .799 3.21 3.27 .018 .000 
B1.4 .513 .475 3.75 3.60 .051 .003 
B2.1 .383 .537 3.66 3.78 .044 .002 
B2.2 .166 .684 3.59 3.52 .029 .001 
B2.3 .004 .950 3.18 3.17 .004 .000 
B3.1 2.390 .124 3.24 2.95 .109 .012 
B3.2 .279 .598 3.33 3.43 .037 .001 
B3.3 1.164 .282 3.38 3.58 .076 .006 
B3.4 .684 .409 3.16 3.35 .059 .003
B4.1 1.416 .235 3.19 3.38 .084 .007 
B4.2 3.024 .084 3.36 3.67 .123 .015 
B4.3 1.432 .233 3.17 3.42 .085 .007 
B4.4 2.200 .140 3.14 3.48 .105 .011 
B4.5 5.735 .018 3.25 3.78 .168 .028
C1.1 9.003 .003 3.20 3.72 .209 .043 
C1.2 14.342 .000 3.16 3.83 .260 .068 
C1.3 11.465 .001 3.34 3.98 .234 .055 
C1.4 1.221 .270 3.21 3.45 .078 .006 
C2.1 6.212 .014 3.34 3.78 .174 .030 
C2.2 .072 .789 3.21 3.17 .019 .000 
C2.3 .145 .704 3.05 3.12 .027 .001 
C2.4 5.785 .017 3.25 3.67 .168 .028 
C2.5 3.775 .053 3.23 3.58 .137 .019 
C3.1 .584 .446 3.19 3.33 .054 .003
C3.2 1.859 .174 3.53 3.77 .096 .009 
C3.3 6.080 .015 3.21 3.58 .173 .030 
C3.4 .496 .482 3.30 3.42 .050 .003 
C4.1 1.138 .287 3.27 3.47 .076 .006 
C4.2 1.361 .245 3.71 3.95 .083 .007 
C4.3 3.433 .065 2.98 3.37 .131 .017 
C5.1 2.503 .115 3.35 3.67 .112 .012 
C5.2 5.124 .025 3.23 3.68 .159 .025 
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Items F Sig. 
Mean Δ Mean  η2 

Male Female 
C5.3 4.383 .038 3.64 4.02 .147 .022 
D1.1 .725 .396 3.42 3.58 .060 .004 
D1.2 .810 .369 3.41 3.25 .064 .004 
D1.3 1.269 .261 3.33 3.52 .080 .006 
D1.4 4.177 .042 3.54 3.90 .144 .021 
D2.1 8.745 .003 3.16 3.68 .206 .042 
D2.2 7.118 .008 3.11 3.60 .186 .035 
D2.3 .783 .377 3.36 3.53 .063 .004 
D2.4 8.401 .004 3.29 3.80 .202 .041 
D2.5 1.573 .211 3.53 3.77 .089 .008 
D3.1 .790 .375 3.51 3.67 .063 .004 
D3.2 1.848 .176 3.37 3.63 .096 .009 
D3.3 1.104 .295 3.12 3.33 .074 .006 
D3.4 .883 .348 3.14 3.33 .067 .004 
D4.1 1.651 .200 3.31 3.57 .091 .008 
D4.2 4.170 .042 3.14 3.53 .144 .021 
D4.3 .225 .636 3.12 3.22 .034 .001 
E1.1 .141 .708 3.32 3.38 .027 .001 
E1.2 .212 .646 3.21 3.30 .033 .001 
E1.3 .008 .931 3.25 3.27 .006 .000 
E2.1 .041 .840 3.30 3.27 .014 .000 
E2.2 .005 .946 3.28 3.27 .005 .000 
E2.3 .097 .756 3.33 3.27 .022 .000 
E3.1 .558 .456 3.31 3.17 .053 .003 
E3.2 2.840 .094 3.19 2.87 .119 .014 
E3.3 .408 .524 2.76 2.87 .045 .002 
E4.1 .198 .657 3.16 3.07 .032 .001 
E4.2 3.192 .076 3.21 2.88 .126 .016 

 

Table F-6: ANOVA results for regions (Column B) 

Items F Sig. 
Mean Δ 

Mean 
η2 

Central Northern Eastern Western Southern 
A1.1 1.232 .299 3.39 2.83 3.60 3.57 3.15 .162 .026 
A1.2 1.829 .125 3.35 2.75 3.40 3.36 2.69 .196 .038 
A1.3 1.613 .173 3.58 3.67 4.15 3.71 3.00 .184 .034 
A1.4 1.403 .235 3.32 2.67 3.25 3.79 2.77 .172 .030 
A1.5 2.999 .020 3.58 3.42 4.60 4.29 3.62 .247 .061 
A2.1 1.914 .110 3.81 3.33 3.85 4.29 3.23 .200 .040 
A2.2 2.062 .088 3.83 3.67 3.80 3.50 3.00 .207 .043 
A2.3 2.424 .050 3.45 3.33 3.40 3.07 2.62 .224 .050 
A2.4 1.469 .213 3.64 4.00 4.05 3.50 3.15 .176 .031 
A3.1 1.196 .314 3.57 3.67 3.80 3.50 2.92 .159 .025 
A3.2 1.290 .276 3.38 3.58 3.40 3.00 2.92 .165 .027 
A4.1 1.362 .249 3.08 3.42 2.65 3.21 2.85 .170 .029 
A4.2 1.484 .209 3.38 4.00 3.65 3.43 3.00 .177 .031
A4.3 2.709 .032 3.25 3.67 3.90 3.29 3.00 .236 .056 
A4.4 3.300 .012 3.15 3.42 4.05 3.29 2.77 .259 .067 
A5.1 1.384 .241 3.54 3.75 4.25 3.93 3.46 .171 .029 
A5.2 1.236 .297 3.44 3.50 3.80 3.79 2.85 .162 .026 
B1.1 1.481 .210 3.49 3.17 3.70 3.07 2.92 .177 .031
B1.2 1.372 .245 3.42 2.83 3.40 3.07 3.00 .170 .029 
B1.3 .568 .686 3.22 3.17 3.65 3.07 3.15 .110 .012 
B1.4 2.101 .082 3.60 3.83 4.45 4.07 3.54 .209 .044 
B2.1 .110 .979 3.71 3.75 3.90 3.71 3.77 .049 .002 
B2.2 .669 .615 3.53 3.83 3.95 3.64 3.54 .120 .014 
B2.3 .584 .675 3.19 3.50 3.40 2.93 3.00 .112 .013 
B3.1 1.859 .120 3.25 3.50 2.85 2.57 2.85 .197 .039 
B3.2 2.402 .051 3.54 3.17 2.70 3.21 3.00 .223 .050 
B3.3 1.374 .245 3.54 3.50 3.55 2.79 3.23 .170 .029 
B3.4 1.387 .240 3.24 3.67 3.60 2.93 2.54 .171 .029
B4.1 3.561 .008 3.35 3.83 2.65 3.21 2.77 .268 .072 
B4.2 .676 .610 3.48 3.33 3.40 3.79 3.08 .120 .014 
B4.3 .947 .438 3.22 3.58 2.90 3.71 3.38 .142 .020 
B4.4 .582 .676 3.30 3.67 3.20 2.93 2.92 .112 .012 
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Items F Sig. 
Mean Δ 

Mean 
η2 

Central Northern Eastern Western Southern 
B4.5 2.437 .049 3.57 3.83 3.10 3.07 2.46 .224 .050 
C1.1 2.212 .069 3.48 3.67 2.90 3.29 2.85 .214 .046 
C1.2 4.750 .001 3.56 3.75 2.50 3.14 3.00 .306 .094 
C1.3 1.028 .394 3.62 3.25 3.20 3.86 3.23 .148 .022 
C1.4 .366 .832 3.30 3.42 3.30 3.64 3.00 .089 .008 
C2.1 1.410 .232 3.51 3.92 3.05 3.79 3.54 .172 .030 
C2.2 .182 .947 3.22 3.33 3.30 3.14 3.00 .063 .004 
C2.3 1.027 .395 3.11 3.42 2.70 3.21 2.85 .148 .022 
C2.4 .411 .801 3.42 3.67 3.20 3.36 3.23 .094 .009 
C2.5 .732 .571 3.37 3.75 3.15 3.50 3.08 .125 .016 
C3.1 1.699 .152 3.35 3.25 2.80 3.29 2.69 .189 .036 
C3.2 1.774 .136 3.76 3.00 3.45 3.57 3.31 .193 .037 
C3.3 1.594 .178 3.45 3.17 3.25 3.07 2.85 .183 .033 
C3.4 1.184 .319 3.38 3.33 3.70 3.07 3.00 .158 .025 
C4.1 .774 .543 3.42 3.25 3.25 3.00 3.00 .129 .017 
C4.2 1.563 .186 3.76 3.42 4.05 4.50 3.62 .181 .033 
C4.3 3.576 .008 3.31 3.42 2.55 2.64 2.23 .269 .072 
C5.1 2.940 .022 3.55 3.50 2.85 4.21 3.00 .245 .060 
C5.2 4.254 .003 3.52 3.58 2.30 3.29 3.62 .291 .085 
C5.3 3.412 .010 3.57 3.92 4.40 4.29 4.00 .263 .069 
D1.1 2.881 .024 3.64 3.67 3.05 3.00 2.77 .243 .059 
D1.2 .592 .669 3.41 3.42 3.35 3.57 2.92 .113 .013 
D1.3 1.046 .385 3.34 3.58 3.70 3.64 3.08 .149 .022 
D1.4 .928 .449 3.70 3.50 3.70 3.71 3.08 .141 .020 
D2.1 .873 .482 3.39 3.58 2.95 3.43 3.15 .136 .019 
D2.2 3.333 .012 3.40 3.42 2.70 3.50 2.46 .260 .068 
D2.3 1.898 .113 3.52 3.17 3.50 3.71 2.62 .199 .040 
D2.4 1.282 .279 3.48 3.67 3.35 4.00 3.08 .165 .027 
D2.5 1.382 .242 3.72 3.75 3.35 3.50 3.00 .171 .029
D3.1 .353 .842 3.57 3.67 3.85 3.64 3.46 .087 .008 
D3.2 .742 .564 3.42 3.83 3.85 3.50 3.54 .126 .016 
D3.3 .531 .713 3.25 3.50 3.10 2.93 2.92 .107 .011 
D3.4 .354 .841 3.27 3.42 3.05 3.14 2.92 .087 .008 
D4.1 .158 .959 3.44 3.50 3.25 3.57 3.38 .059 .003 
D4.2 .499 .736 3.35 3.25 2.95 3.29 3.15 .104 .011 
D4.3 .686 .603 3.13 3.58 3.00 3.14 3.54 .121 .015 
E1.1 .897 .467 3.35 3.67 3.50 3.29 2.92 .138 .019 
E1.2 .338 .852 3.28 3.17 3.05 3.50 3.15 .085 .007 
E1.3 .922 .452 3.27 3.42 3.60 3.21 2.77 .140 .020
E2.1 1.354 .252 3.25 3.42 3.80 3.21 3.08 .169 .029 
E2.2 1.446 .221 3.38 3.42 3.05 3.14 2.69 .175 .030 
E2.3 .305 .875 3.37 3.33 3.10 3.36 3.08 .081 .007 
E3.1 1.624 .170 3.21 3.17 3.90 3.43 3.08 .185 .034 
E3.2 .360 .837 3.06 2.75 3.25 3.14 3.23 .088 .008 
E3.3 .441 .779 2.80 2.92 2.50 2.86 2.92 .097 .009 
E4.1 .610 .656 3.05 3.17 3.40 3.36 3.46 .114 .013 
E4.2 .754 .557 3.02 3.33 3.35 2.93 3.38 .127 .016 
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Table G-1: Item-total correlations of the SML perspective 

  
 Items: Questionnaire Statement 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Std. 
Deviation 

A1.1 Management actions safety issues 0.351 0.862 1.254 

A1.2 Management promotes a safety culture 0.396 0.860 1.291 

A1.3 Management provides adequate resources to safety 0.606 0.850 1.311 

A1.4 Management actively participates in risk assessments, 
consultative committee meetings and inspections 

0.527 0.854 1.255 

A1.5 Management encourages employees to voice concerns 
and safety improvement proposals 

0.512 0.855 1.254 

A2.1 Management and supervisors have an open door policy 0.561 0.852 1.302 

A2.2 Safety information is regularly brought to my attention 
by supervisors 

0.552 0.853 1.275 

A2.3 Adequate provision of safety information (i.e. media, 
mission statements, accident statistics, etc.)  

0.689 0.847 1.222 

A2.4 Safety information (i.e. procedures) is visibly present 
in the workplace 

0.420 0.859 1.227 

A3.1 All levels of employees are empowered to be involved 
in all aspects of safety management 

0.536 0.854 1.471 

A3.2 Employees are involved in setting safety objectives, 
decision making and improvement plans 

0.416 0.859 1.247 

A4.1 Supervisors are more attentive to safety issues than the 
average employee 

0.436 0.858 1.353 

A4.2 Supervisors are trusted and can relate with employees 
about safety 

0.478 0.856 1.123 

A4.3 Supervisors have adequate skills and authority to 
tackle safety issues 

0.428 0.858 1.146 

A4.4 Supervisors are committed to, and convinced of, the 
benefits of safety 

0.374 0.860 1.061 

A5.1 Monetary (e.g. bonuses) or recognition (e.g. safe 
employee of the month) incentives are provided for 
employees for good safety practices 

0.497 0.855 1.264 

A5.2 There are punitive measures for the continued poor 
safety practices of employees (e.g. fines, demotions, 
etc.) 

0.421 0.859 1.268 
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Table G-2: Item-total correlations of the SLT perspective 

  
 Items: Questionnaire Statement 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Std. 
Deviation 

B1.1 Regular safety seminars and updates are provided to 
employees (e.g. short talks, group meetings, etc.) 

0.682 0.871 1.296 

B1.2 Adequate provision of up-to-date safety training to all 
employees 

0.687 0.872 1.160 

B1.3 Adequate resources allocated to safety training 0.676 0.872 1.156 

B1.4 Safety training adequately covers emergency response 
and provides first-aid competencies 

0.695 0.872 1.165 

B2.1 Enhanced safety awareness by clearly visible mission 
statements in the workplace (i.e. slogans and logos) 

0.518 0.879 1.346 

B2.2 Readily available published materials on safety in the 
workplace (i.e. library, statistics, and newsletters)

0.555 0.877 1.280 

B2.3 Encouraged access to safety literature and media (i.e. 
displays, audiovisual, e-mail, Internet)  

0.504 0.879 1.254 

B3.1 Employees give tips to each other on how to work 
safely 

0.479 0.881 1.413 

B3.2 Accident/incident reports are used to improve safety 0.698 0.873 .989 

B3.3 Employees learn lessons from near misses, incident 
and accident reports 

0.573 0.876 1.135 

B3.4 Feedback is used to improve safety in the workplace 0.450 0.881 1.192 

B4.1 Employees are familiar with the safety policy 0.501 0.879 1.356 

B4.2 Employees understand the purpose of the Safety 
Management System 

0.405 0.884 1.382 

B4.3 Employees know when to report near accidents  0.375 0.884 1.288 

B4.4 Employees are competent in fulfilling their safety 
obligations 

0.426 0.882 1.186 

B4.5 School students are instilled with sufficient knowledge 
on safety management procedures 

0.433 0.882 1.150 
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Table G-3: Item-total correlations of the SPPP perspective 

  
 Items: Questionnaire Statement 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Std. 
Deviation 

C1.1 Safety inspections are regularly conducted 0.619 0.926 1.437 

C1.2 Employment of a safety officer and safety supervisors 0.563 0.927 1.424 

C1.3 Safety auditors are sufficiently familiar with the 
appropriate safety policy and procedures 

0.685 0.924 1.269 

C1.4 Safety audit programs are  regularly conducted 0.596 0.926 1.199 

C2.1 Publication of safety issues to staff members and 
parents 

0.495 0.929 1.517 

C2.2 The results of accident investigations are fed back to 
the supervisory level 

0.635 0.925 1.199 

C2.3 Employee/parent satisfaction with the feedback given 
on accidents/incidents, near loss and injuries that 
occurred 

0.465 0.929 1.215 

C2.4 Employee/parent satisfaction with the follow-up 
actions taken after incidents and accidents have taken 
place 

0.559 0.927 1.284 

C2.5 Periodic maintenance of safety resources to reflect 
current best practices 

0.672 0.925 1.154 

C3.1 Adequate emergency planning and procedures 0.727 0.924 1.151 

C3.2 Safety management systems include strong auditing 
requirements 

0.717 0.924 1.111 

C3.3 Supervisor monitors progress toward safety 
improvement goals based on the feedback of regular 
team meetings 

0.700 0.924 1.117 

C3.4 Safety policies/procedures can be followed without 
conflicting with work practices 

0.565 0.927 1.467 

C4.1 Safety equipment, tools and other accessories are 
maintained and tested regularly 

0.630 0.925 1.207 

C4.2 Sufficient training on the use of safety equipment is 
available to employees 

0.748 0.923 1.186 

C4.3 Safety operations are conducted professionally and 
adequately governed by senior management 

0.655 0.925 1.102 

C5.1 Safety is viewed as an important consideration in the 
design process for new School buildings and facilities 

0.651 0.925 1.408 

C5.2 A safety checklist is regularly completed for School 
buildings/facilities to ensure that they are safe to use 

0.593 0.926 1.319 

C5.3 Maintenance issues that are viewed as high safety risks 
are given high priority and addressed quickly 

0.561 0.927 1.321 
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Table G-4: Item-total correlations of the WSC perspective 

  
 Items: Questionnaire Statement 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Std. 
Deviation 

D1.1 Employee perceive that the incident/accident reporting 
system is effective 

0.488 0.894 1.148 

D1.2 Employees are willing to account for a co-worker’s 
ongoing failure to report incidents/accidents 

0.557 0.892 1.164 

D1.3 Employees have confidence in the ability of executives 
to correct safety issues and concerns 

0.519 0.893 1.120 

D1.4 Students are actively encouraged to report safety 
issues, incidents and accidents 

0.380 0.898 1.279 

D2.1 Employees at all levels generally have a personality 
that is conducive to good safety practices 

0.739 0.885 1.276 

D2.2 Value is placed on strong personal safety responsibility 0.652 0.889 1.190 

D2.3 The high-quality work environment lead to better 
personal safety responsibility 

0.721 0.886 1.249 

D2.4 Employees have a strong involvement in informing 
management of safety issues 

0.590 0.891 1.189 

D2.5 Employees place a high priority on safety 0.653 0.889 1.194 

D3.1 There are enough employees  to carry out required 
work in a safe manner 

0.748 0.885 1.302 

D3.2 Employees have enough time to carry out their tasks in 
a safe manner 

0.646 0.889 1.272 

D3.3 A realistic amount of time is generally scheduled for 
completing assigned tasks in a safe manner

0.429 0.897 1.281 

D3.4 Work procedures are presented clearly and logically 0.538 0.893 1.288 

D4.1 Incidents and accidents are unavoidable 0.639 0.889 1.309 

D4.2 The widespread use of machines and technical 
equipment make accidents unavoidable 

0.343 0.901 1.404 

D4.3 Accidents seem inevitable despite best efforts by all to 
avoid them 

0.411 0.897 1.245 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix G 

Developing a balanced scorecard (BSC) for evaluating the safety performance of Saudi public schools                                       364 

Table G-5: Item-total correlations of the SP perspective 

  
 Items: Questionnaire Statement 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Std. 
Deviation 

E1.1 There are good safety attitudes and behaviours in the 
school environment 

0.549 0.889 1.313 

E1.2 There is strong willingness to comply with safety 
policy, procedures and practices 

0.548 0.889 1.305 

E1.3 There is  appropriate usage of personal protection 
equipment in our school 

0.603 0.886 1.221 

E2.1 There is a low frequency of incidents in our school 0.683 0.881 1.246 

E2.2 There is a low frequency of accidents in our school 0.692 0.881 1.243 

E2.3 There are very few severe injuries in our school 0.554 0.889 1.238 

E3.1 There is a quick emergency response to accidents  0.537 0.890 1.398 

E3.2 Emergency planning and response is effective 0.716 0.880 1.175 

E3.3 Most employees can appropriately assess the nature of 
injuries and the degree of emergency care required

0.558 0.889 1.350 

E4.1 There are clear and well-documented procedures for 
developing remedial actions based on the identified 
causes of incidents 

0.763 0.876 1.274 

E4.2 Auditors’ reports always result in a range of 
appropriate corrective and preventive actions 

0.657 0.883 1.373 

 



 

 

 


