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Abstract 

The use of Information and Communication Technologies (ICT) for teaching 

and learning has become essential for quality education. This includes ICT tools such as 

computers, the Internet, software and a range of devices. Despite this, the infrastructure 

in Saudi Arabia does not currently allow the widespread implementation of ICT in the 

education system (Albugami & Ahmed, 2015). A comparative analysis of the 

similarities and differences of ICT implementation for learning and teaching in 

Australian and Saudi Arabian primary schools is the focus of this study. The analysis 

aimed to provide guidance as to how Saudi Arabia might benefit from the increased 

implementation of ICT tools in primary schools. The investigation was conducted using 

four constructs of the Technological Pedagogical Content Knowledge Framework: 

Technological Knowledge (TK), Technological Pedagogical Knowledge (TPK), 

Technological Content Knowledge (TCK), and Technological Pedagogical Content 

Knowledge (TPACK) (Schmidt, Baran, Thompson, Mishra, Koehler & Shin, 2009). 

Importantly, it drew upon the framework for conceptualising the stages of ICT 

integration proposed by (Niess, Ronau, Shafer, Driskell, Harper, Johnston, & Kersaint, 

2009). The following overarching research questions were intended to guide the 

qualitative and quantitative collection and analysis of data so that a comparative study 

of the use of ICT in schools could be completed: 

1. What is the current state of ICT usage for teaching and learning in selected 

primary schools in Saudi Arabia and Australia? 

2. What are the similarities and differences in ICT adoption and 

implementation for learning and teaching between selected schools in Saudi 

Arabia and Australia? 
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3. What recommendations can be made for improving ICT usage in teaching 

and learning in primary schools in Saudi Arabia and Australia? 

A correlational comparative study was conducted that collected data from 

teachers (n = 112) and students (n = 440) at state and independent/private primary 

schools in both the Kingdom of Saudi Arabia (KSA) (n = 4) and Australia (n = 2). The 

three research questions were investigated in two phases. Phase One involved the 

collection of quantitative data from surveys administered to both students and teachers 

concerning ICT usage both inside and outside of school, and their perceptions of the 

effectiveness of ICT for learning and teaching. In addition, teachers were surveyed on 

ICT use in teaching and learning TPK. Phase Two consisted of the collection of 

qualitative data through interviews with a sample of 27 teachers from both Saudi Arabia 

(n = 18) and Australia (n = 9). Those teachers participated in face-to-face and telephone 

interviews and provided their responses to both structured and unstructured questions. 

Statistical analyses using Kruskal-Wallis and Chi-Square tests revealed a 

significant difference between private and public Saudi Arabian primary schools in the 

implementation of the TPACK framework. While no significant differences were found 

to exist between the selected independent and state Australian primary schools, Saudi 

Arabian private schools overall were found to be more likely than Saudi Arabian public 

schools to have adopted expectations that reflected the TPACK model than did Saudi 

Arabian public schools. Through the NVivo software, qualitative data analysis revealed 

teachers’ perceptions of ICT use, and the effect of educational policy on teachers’ ICT 

use.  

Australian students were more generally positive about the ways in which they 

can use ICTs in the classroom effectively to enhance their education than were Saudi 

students. Further, Australian teachers, like their Saudi counterparts, were very aware of 

the need for the integration of ICT into education and were certainly in favour of it. By 
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drawing up the Niess et al. (2009) framework, the findings suggested that the sample of 

Saudi Arabian primary schools most reflected the stages of recognising and accepting 

the use of ICT in teaching and learning, while the sample of Australian schools studied 

most reflected aspects which indicated that they had moved beyond the recognising and 

accepting phases, and demonstrated that they were adapting, exploring and advancing 

ICT use in teaching and learning.  

This study concludes with a set of recommendations for teachers, schools and 

policymakers to enhance the use of ICT for teaching and learning in both Saudi Arabian 

and Australian schools. As a result, this study has the potential to contribute to an 

improved understanding among policymakers, schools and teachers in relation to how 

ICT can become more widely utilised both in the classroom and at home to achieve 

higher-quality education outcomes, which is important for the long-term growth and 

development of both nations’ education systems. 
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Chapter 1: Introduction 

1.1 Introduction 

This chapter describes the background to this doctoral research project, which 

provides a comparative study of Information and Communication Technology (ICT) 

adoption, implementation and usage in a sample of Saudi Arabian and Australian 

primary schools. Broadly, this chapter is divided into five sections. The first seeks to 

define ICT, as it applies to the educational system in both countries. The second 

presents the background of the researcher, including details on his position in the Saudi 

Arabian Ministry of Education, his qualifications to conduct the study and his objectives 

in conducting the study as it relates to his background. The third section outlines the 

aim of study and states the guiding research questions. This section also provides the 

context of those questions, as they relate to the Saudi Arabian and Australian education 

systems and the overall aims of the study. The fourth section sets out the significance of 

the study, highlighting the significant findings and recommendations for teachers, 

schools and policymakers. In the final section, an overview of the organisation of the 

thesis is provided. 

1.2 Defining ICT 

The term ‘ICT’ is used in this thesis to refer to those technologies designed for 

gathering, retrieving, storing, analysing, transmitting and processing information 

(Holotescu, Grosseck, Cretu & Danciu, 2015). In the KSA’s educational system, there is 

an increasing focus on the benefits of using ICT for teaching and learning. ICT here 

refers to technologies commonly utilised in a school environment, such as personal 

computers (PCs), laptops, projectors, tablets, mobile phones, smart phones, smart 

boards, smart tables, email and other peripheral accessories, such as printers and 

scanners. 
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ICT is believed to be vital for the development of educational systems in an 

increasingly networked world to enhance the quality of education (Pawar, 2017). For 

example, research has demonstrated that the use of ICT enables students to explore 

information through digital software and the Internet, collaborate in educational tasks 

and work effectively in teams (Shelly, Gunter & Gunter, 2008). 

However, it has also been well established that using ICT for educational 

purposes presents challenges in Saudi Arabia. To illustrate, past researchers reported 

that teachers have insufficient training and knowledge to incorporate ICT into their 

teaching practice (Hakami, bin Che Hussin & Dahlan, 2013), impacting on the quality 

of education provided by teachers in primary schools in Saudi Arabia. Similarly, Al-

Maliki (2013) reviewed the current Saudi Arabian ICT environment and examined the 

impact of ICT integration on the education system and how this integration affected 

various social, economic and administrative areas of the Kingdom. That review 

established the need to introduce ICT in all sectors of the KSA, including the education 

sector, as a critical component of not only improving teaching and learning, but as a 

fundamental element of the Kingdom’s economic wellbeing (Al-Maliki, 2013). For 

sustained development and growth in the KSA, efficient and effective strategies are 

required to improve the usage and integration of ICT in schools. 

The new technologies, in particular those that facilitate access to the Internet, 

enable both teachers and students to easily carry out comprehensive research without 

depending on hard copy materials from libraries that contain far less information 

(Harasim, 2017). Smart technology also facilitates online learning that can be accessed 

anytime and from anywhere, and has been shown to allow students to concentrate on 

their learning activities more effectively (Maddux & Johnson, 2005). Online classrooms 

are also very convenient for connecting students to each other and to their instructors 

because they can meet at any time of the day or night with little difficulty.  There are 
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some problems associated with this new access to world-wide information and that is 

that the sheer volume of such information brings with it further difficulties for the 

student who has not grasped the skills of critical literacy and research. However, once 

teachers and instructors have guided students towards what information is relevant, the 

student will benefit from the wide variety of information at their fingertips.  

Selwyn (2016) makes an important contribution by taking a critical look at 

digital technologies and their use in education. Importantly, he examines social, as well 

as technical aspects, and raises questions about technology use in ways which are often 

not asked as much literature adopts an uncritical approach to integrating ICT in schools. 

He raises implications for both individuals and for institutions through his discussion of 

major controversies concerning digital technologies and education.  

 

While the use of ICT in education has become a priority in most countries 

worldwide, there are challenges and barriers to its effective use in countries such as 

Saudi Arabia. This study investigates and compares the use of ICT in Saudi Arabia and 

Australia to provide information to help form policy and practice in both countries. 

The integration of new technologies as effective teaching and learning tools is 

restricted by the teachers’ lack of access to ICT, with the infrastructure required to 

benefit from the use of ICT currently absent in Saudi Arabia (Al-Maini, 2011). Many 

Saudi Arabian primary schools lack fundamental resources, such as computer 

classrooms (Al-Maini, 2011). In addition to the lack of access, the use of ICT in schools 

is restricted by teachers’ lack of skills and knowledge of how to use technology for 

instruction (Oyaid, 2009). The following section outlines the background to the study. 

1.3 Background to the Study 

I have worked extensively in education at a ministerial level in Saudi Arabia, 

having held the position of Special Secretary and Manager of Private Affairs for the 
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Deputy Minister of Education. In that role, I gained a great deal of experience in 

administration, as my responsibilities included supervising the Deputy Minister’s staff 

of 32. Further, working in decision-making increased my self-confidence as a leader 

during the time when I was the Assistant Manager for the Deputy Minister’s office, 

from 2002–2008. Importantly, in that role, I was asked to provide my opinion on 

administrative matters, summaries of all transactions that occurred in the Deputy 

Minister’s office, and prepare or draft letters, notes and special reports that represented 

the Deputy Minister’s office. 

Working in an organisation such as the Ministry of Education in Saudi Arabia 

gave me insights into many of the areas that affect successful implementation of 

education policy, and I developed a good understanding of the decision-making process. 

We were often briefed on the strategic plans for development of the education system in 

Saudi Arabia. I am very proud to work in the field of education and will always work 

diligently and intelligently to ensure we have all the tools necessary to educate future 

generations. My work in the Ministry of Education taught me that the most important 

factor in building a positive future for the coming generations is linking education and 

development. In this way, all students can learn the value of assuming responsibility for 

themselves and working towards a strong community and country. 

Officials in the Ministry of Education chose me to study for a master’s degree in 

Information Technology (IT) in Australia. My objective was to be able to take back to 

Saudi Arabia ideas about IT to establish an electronic infrastructure in Saudi schools. 

This was achieved when I successfully completed my Master of IT degree from the 

Flinders University of South Australia. 

My personal educational and professional aspirations are to hold a master’s 

degree in IT and a PhD in ICT usage in education, and to then become an active 

participant in the development of education in the KSA—in particular, in the 
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establishment of infrastructure for e-learning in Saudi schools. Additionally, I wish to 

contribute through sharing the research, ideas and experiences gained during my 

sponsored doctoral studies in Australia with the people of Saudi Arabia, to help build a 

modern, dynamic education system. Further, while I am studying and researching in 

Australia, my four children are studying in Australian schools at different levels. I hope 

to draw on their experience of Australian education to benefit the KSA. 

This discussion has articulated my motivation for undertaking this research. The 

following section states the aim of the research project and provides the research 

questions guiding this comparative study. 

1.4 The Aim of the Research Project and the Research Problem 

Many countries, including Australia and Saudi Arabia, are adopting ICT to 

improve their education systems. In previous initiatives aimed at integrating ICT into 

educational systems, the focus has been on all levels of schooling (Organisation for 

Economic Co-operation and Development, 2015). This study provides a comparative 

analysis through investigating the use of ICT in a sample of four Saudi Arabian primary 

schools, and comparing this with the use of ICT in a sample of two Australian primary 

schools. The findings can be used to improve ICT use in primary schools in both 

Australia and Saudi Arabia. 

Previous studies conducted in Saudi Arabia have shown that the Kingdom does 

not have adequate technological infrastructure in primary schools to implement, and 

benefit from, the use of ICT (Oyaid, 2009). This comparative study increases 

understanding of the extent of current ICT usage in the Saudi Arabian education system 

and generates insight into similarities and the differences relative to Australian schools’ 

experience with ICT. ICT has proven to be effective in many countries, but it has not 

been very effective in Saudi Arabia (Monteith, 2012). Saudi Arabia is one of many 

countries that have recently adopted ICT in their education system to improve students’ 



  

6 

learning. Thus, this study focuses on a sample of schools in Saudi Arabia to examine the 

extent to which ICT has been effectively implemented. 

In countries that have experienced the full benefit of ICT in schools, the 

technology has been used across the entire educational system (Khosrow-Pour, 2014). 

In Saudi Arabia, however, ICT tends to be used more in private schools, such as those 

in Al-Riyadh city, with the aim of improving the educational experience for teachers 

and students (Alberta, 2013). The use of ICT has been correlated with improved student 

performance (Monteith, 2012). In contrast to private schools, Saudi Arabia’s regional 

and public schools do not have the basic infrastructure to implement ICT systems. 

Consequently, students in public schools and isolated villages fail to benefit from the 

opportunities and advantages afforded by these advanced technologies. In contrast, it is 

the strategic intent in Australia for all Australian schools to benefit from adequate 

technology within all three schooling systems: government, independent and Catholic 

(Donnelly & Wiltshire, 2014). 

1.5 Research Questions 

This research project provides a comparative study of ICT use between a sample 

of primary schools in Saudi Arabia and Australia. As outlined in Chapter 2, a 

conceptual framework developed from a review of the relevant literature—in particular, 

drawing on the work of Niess et al. (2009) and the stages of ICT integration—guided 

this comparative study. The study identifies strategies to improve the use of ICT in 

learning and teaching in the primary education system of Saudi Arabia. The following 

research questions are examined: 

1. What is the current state of ICT usage for teaching and learning in selected 

primary schools in Saudi Arabia and Australia? 
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2. What are the similarities and differences in ICT adoption and 

implementation for learning and teaching between selected schools in Saudi 

Arabia and Australia? 

3. What recommendations can be made for improving ICT usage in teaching 

and learning in primary schools in Saudi Arabia and Australia? 

1.6 The KSA Context 

The KSA is in the Middle East. It shares borders with Iraq, Yemen, Qatar, the 

United Arab Emirates, Oman and Jordan (see Figure 1.1). It also has access to the Red 

Sea and Arabian Gulf. Saudi Arabia occupies four-fifths of the Arabian Peninsula, with 

an area of more than 2,250,000 square kilometres. Its population is just over 31 million, 

of which 20 million are locals and more than 12 million are peoples of other 

nationalities. The capital city is Riyadh. The most important cities are Riyadh, Jeddah, 

Mecca and Dammam. The official language is Arabic (Alghamdi, 2016). 

 

Figure 1.1: Map of Saudi Arabia (Gause, 2011). 



  

8 

Saudi Arabia has sought to modernise its education system through the 

introduction of ICT into schools. Since 1986, the Ministry of Education has promoted 

and installed computers in boys’ secondary schools (Al Harbi, 2014). In 2000, this 

policy was expanded to include 300 computer laboratories at selected girls’ secondary 

schools. The government is also promoting a National Plan for Communication and 

Information Technology by 2030 (Al Harbi, 2014). One objective of this plan is the 

optimal employment of ICT at all levels of education and training. In pursing this goal, 

the Ministry of Education began implementing e-learning in 180 secondary schools, 

with a budget of 56 million Saudi riyals, equivalent to approximately US$15 million (Al 

Harbi, 2014). The planned assessment dates of this strategy are academic years 

commencing in 2015 until 2020, when this initial, experimental step is to be assessed 

(Argaam, 2015). 

In 2007, the Ministry of Education launched the King Abdullah program for 

educational development, with a budget of 9 billion Saudi riyals (Biygautane & Al 

Yahya, 2014). This program has created new learning environments for the next 

generation of students, and is discussed in more detail later in the chapter. 

1.6.1 Education System in Saudi Arabia 

In 2014, there were 34,000 schools, including primary, secondary and high 

schools, for both males and females (Argaam, 2015), with private schools representing 

13% of schools. Education in Saudi Arabia is free and compulsory for all children 

(Saudi and non-Saudis) from six to 18 years of age. The Ministry of Education states 

that there are 547,030 teachers; the following tables show the evolution in student and 

teacher numbers over the past three years. The second table shows the number of 

schools for both genders. Tables 1.1, 1.2 and 1.3 below respectively show the number of 

students, teachers, and schools in the Saudi Arabian education system (Argaam, 2015). 
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Table 1.1: Number of Students in Schools in KSA 

Year Students Annual Change 

2013 5,187,498 – 

2014 5,543,558 +7% 

2015 5,559,937 (0.1%) 

 

Table 1.2: Number of Teachers in Schools in KSA 

Year Teachers Annual Change 

2013 501,111 – 

2014 526,592 +9% 

2015 547,030 (4%) 

 

Table 1.3: Number of Schools in KSA 

Female Students Only Male Students Only Total 

18,710 16,039 34,749 

 

1.6.2 Saudi Education Vision 2030 

The Saudi Education Vision 2030 promises a bright future for all segments of 

society in Saudi Arabia, via both economic and social development of the country 

(Nurunnabi, 2017). The vision for the education sector is to establish new schools in all 

cities and villages of the Kingdom, at elementary, secondary and high school stages. 

Vision 2030 proposes to advance the role of the existing universities to allow non-Saudi 

students to benefit from the free system. In addition, it seeks to ensure that institutions 

and technical colleges are sufficiently funded to cater for underprivileged persons and 

those unable to raise tuition fees. Other proposals include (Nurunnabi, 2017): 

 preparation of an advanced educational curriculum that focuses on skills; 
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 guidance for students on appropriate career options; 

 focusing on early education; 

 teacher training, leadership and educational training and curriculum 

development; 

 strengthening efforts to align educational outcomes with labour market 

needs; and 

 taking advantage of foreign scholarships. 

ICT usage will significantly affect the Saudi Vision 2030, since it will be a key 

enabler driving the country towards the envisioned changes (Patalong, 2016). Indeed, 

Vision 2030 is a blueprint that seeks to diversify the economy of Saudi Arabia from 

dependence on oil. Technology will particularly be needed to digitise the processes and 

procedures that are critical in achieving the goals of Vision 2030. As noted by Patalong 

(2016), ICT is clearly needed to improve public service delivery, increase government 

effectiveness and improve the quality of life for citizens. In addition, it would enable e-

procurement, thereby improving efficiency, transparency and cost effectiveness. 

The education ministry stressed that basic education, the public sector, higher 

education, government and private companies are at the heart of the vision for 2030. 

Achieving such a vision depends on performance standards, accountability and 

transparency within a vibrant community to build a thriving economy. In concert, 

implementation will help shift society towards a new era of construction, development 

and technology. 

Education outputs connect the needs of today’s market to potential future needs. 

This is very important in terms of Saudi Arabia’s entry into the labour market 

(Nurunnabi, 2017). Included in the vision is a comprehensive review of the education 

sector, starting with the development of the educational system and its components. 

This is aimed at enabling schools to cooperate with families in the development of a 
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wide range of cultural, social, sporting and recreational activities. In addition, it hopes 

to achieve cooperation with the private and non-profit sectors to provide more programs 

and events, and an innovative partnership to promote the education and qualifications of 

teachers and educational leaders. Further, curriculum development will be enhanced, 

and efforts will be made to align the outputs of the education system with the needs of 

the labour market through a national gateway to work (Sutton, 2016). 

Vocational training to advance economic development will also be expanded, 

with a focus on scholarship opportunities in fields that serve the national economy, at 

globally prestigious universities. Vision 2030 will enable students to achieve advanced 

results compared with the international average and advanced ratings in global 

indicators of scientific achievement. There will also be partnerships with agencies that 

provide training opportunities for graduates, both domestically and internationally, in 

addition to the establishment of platforms that deal with human resources. 

Vision 2030 aims for at least five Saudi universities to be ranked in the top 200 

international universities by 2030. Further, it aims to bridge the gap between higher 

education outputs and labour market requirements, and invest in education to provide 

students with the necessary knowledge and skills for the future every child shall have 

the opportunity of quality education (Saudi Ministry of Education, 2016). Vision 2030 

aims to involve families in 80% of school activities in the education of their children by 

2020. This is in addition to the development of indicators for measuring educational 

outcomes, to be reviewed annually. The ministry is also to create a comprehensive 

database to monitor students’ tuition from the early stages of education through to 

advanced stages. The Ministry of Education is in charge of the formation of a working 

mission, overseeing the implementation of the specialised education outlined Vision 

2030, with the participation of education departments at all universities (Saudi Ministry 
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of Education, 2016). In addition, the Saudi Arabian Council of Ministers directed the 

establishment of two seminaries to educate students. 

1.7 The Australian Context 

Australia is the world’s smallest continent (see Figure 1.2). It is located south of 

South-East Asia, between the Indian and Pacific Oceans. Originally inhabited by 

Indigenous peoples, the country was first settled by Europeans in 1788 (Woinarski, 

Burbidge & Harrison, 2015). The population grew steadily and, on 1 January 1901, the 

self-governing states federated into the Commonwealth of Australia, with a democratic 

political system. The political system is made up primarily of a federal government, 

located in the Australian Capital Territory, six state governments (Queensland, New 

South Wales, Victoria, Tasmania, South Australia and Western Australia) and two 

territories (Australian Capital Territory and Northern Territory). According to the latest 

census, the population of Australia is about 24.2 million people (Australian Bureau of 

Statistics, 2016). 

 

Figure 1.2: Map of Australia 

1.7.1 Education System of Australia 

In Australia, education is compulsory, and each state controls its education 

system. Compulsory education begins at age five and continues until 15, 16 or 17, 
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depending on the state’s system. Primary school is from Years 1–6, secondary school 

from Years 7–12 and tertiary education encompasses universities, TAFE colleges and 

vocational training centres (Malebese, 2016; Petrongolo & San Segundo, 2002). 

Australia began adopting the use of ICT within its education system in the 1980s 

(White, 2008). The majority of Australian schools have implemented ICT to improve 

student learning (Hutchings, 2011). Research suggests that this has greatly contributed 

to student engagement in learning and overall academic performance (Hutchings, 2011), 

and that ICT use has proved an efficient interactive learning model that is preferred by 

students—students find that using technology to source information and lessons is more 

interesting than reading books (Cumming, Strnadová & Singh, 2014). 

Countries adopt educational systems to suit their specific contexts. These 

systems change over time in the pursuit of improved learning to meet the needs of 

students, as well as improve the performance of students and the education system as a 

whole (Afshari, Ghavifekr, Siraj, Samad & Sukor, 2012). The use of ICT in the learning 

process has been found to help many students reach their potential (Beauchamp & 

Kennewell, 2008; Thorpe et al., 2015). 

In summary, this study provides a comparison of ICT use in a sample of primary 

schools in Saudi Arabia and Australia. It aims to identify similarities and differences, as 

well as make recommendations for the improved integration of ICT in both Saudi 

Arabian and Australian primary schools. 

1.7.2 Digital Technologies Curriculum 

Endorsed in September 2015, the Technologies learning area of the Australian 

National Curriculum seeks to ensure ‘that all students benefit from learning about, and 

working with, traditional, contemporary and emerging technologies that shape the world 

in which we live’ (Australian Curriculum, Assessment and Reporting Authority 

[ACARA], 2017b). This learning area currently covers from   Foundation through to 
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Year 10. Therefore, this is relevant to this study as it is now being implemented in the 

primary schools in this study. The Technologies learning area comprises two related but 

distinct areas: Design and Technology, and Digital Technologies (ACARA, 2017b).  

1.8 Significance of this Study 

The significance of this study is underlined by the need to improve the use of 

ICT in primary schools in Saudi Arabia and Australia, as ICT has become essential for 

quality education (Oyaid, 2009) in both of those countries. The introduction of ICT in 

the education sector is a worldwide phenomenon, and in an increasingly globalised 

knowledge economy, the Saudi Arabian education sector should be no exception. 

Indeed, Jimoyiannis (2012) observed that, in the past, the use of ICT in schools was 

more prevalent in developed countries, such as Australia, but it is now considered a 

necessity to meet quality education standards everywhere. 

The use of new and emerging ICT has developed as an essential tool for learning 

and teaching (Al-Alwani, 2005). Countries that fall behind in ICT implementation risk 

becoming marginalised and vulnerable to the negative effects of globalisation. An 

evidence-informed approach, which enables the integration of ICT in Saudi Arabian 

schools, will better position Saudi Arabia in an increasingly connected world. 

Australian schools were selected based on being perceived as relatively successful at 

using ICT in teaching and learning. Two schools were selected: a government school 

and an independent school. Selecting a sample of ICT-successful Australian schools 

was chosen with a view to providing guidance for implementing the effective use of 

ICT in Saudi Arabian schools. The study provides significant findings and 

recommendations for teachers, schools and policymakers, as discussed in the following 

sections. 

To date, no published comparative study has been undertaken on this subject. 

Therefore, this study makes a highly significant contribution to the education sector in 
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relation to ICT usage and implementation in Saudi schools. Further, it is the first 

comparison of similarities and differences in ICT implementation and use in Saudi and 

Australian schools. 

1.8.1 For Teachers 

Significantly, this study should assist teachers in using ICT to understand the 

TPACK model to help students better understand how to use ICT effectively in the 

classroom. Many providers are now working to find effective ways to help students 

make the most of their education opportunities using IT. Teachers and other educators 

(Al Harbi, 2014) understand the significant changes to education that such technologies 

allow, and also the importance of learners embracing and eventually mastering such 

technologies for their betterment and that of society at large. Therefore, this study 

should help teachers develop and implement effective approaches to assist students in 

using ICT to facilitate learning. 

In addition, the study should be of assistance in helping teachers understand the 

benefits ICT has for both students and the community. Indeed, as noted by Uluyol and 

Şahin (2016), the teachers recognized the main factors influencing the integration  of 

ICT into classrooms they must choose, what kind of technology is to be used in their 

school and how to use it, thus exposure to technology and the advantages it affords 

education significantly reduces concerns teachers might have towards it. In this context, 

this research may help teachers increase their adoption of ICT in schools, and encourage 

a positive approach towards ICT teaching. 

1.8.2 For Schools 

Although ICT usage in schools adds a level of complexity, the benefits of 

implementing education technology in the modern classroom are many and varied, from 

increased student participation and greater access to a wider variety of learning 

modalities to collaborative and directed approaches to education. By involving 
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education system stakeholders, this project illustrates how ICT can best be used to 

support teaching and learning in Saudi Arabian and Australian schools and increase the 

development and implementation of ICT initiatives to meet educational goals. 

Given schools, teachers and students are the core stakeholders in the outcomes 

of successful ICT implementation in any education system, they have been surveyed 

both quantitatively and qualitatively, using surveys based on TPACK, to gather as much 

information as possible for assessing the current state of ICT implementation, successes 

and constraints. 

1.8.3 For Policymakers 

This study is very important for education policymakers in Saudi Arabia and 

Australia. The findings of the study can be used by policymakers and educators to 

formulate policies that will guide ICT usage as a teaching resource in schools. For 

example, in Saudi Arabia, the findings should be of use to educators in aligning ICT 

usage in schools with the country’s Vision 2030; while in relation to Australia, this 

study can help inform school policies to support the use of ICT, keeping in mind that 

there are now expectations of a new Digital Technologies curriculum being 

implemented. Similarly, the findings can be used to identify areas that need greater 

focus in terms of infrastructure, resources, policy change and training. 

1.9 Organisation of the Thesis 

This study comprises six chapters, arranged as follows. Chapter 1 provides the 

introduction to the thesis, outlining the aim of this research, the research problem, 

background to the study, motivation for the study and the contexts in which the study 

takes place in Saudi Arabia and Australia. The significance of the study is also 

established. Chapter 2 presents a review of relevant literature. A synthesis of that review 

is used to construct a conceptual framework to guide the study. Chapter 3 outlines the 

research design and methodology, including a summary of data collection, sampling 
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methods, research instruments, and approach to data analysis, validity and ethical 

considerations. Chapter 4 presents the findings and related discussion. Chapter 5 

provides a discussion of the findings in relation to Research Questions 1 and 2. Chapter 

6 provides a summary of the study before addressing Research Question 3 through 

elucidating the implications of the study’s findings and providing recommendations. 

The chapter concludes with suggestions for future research and a general conclusion. 

1.10 Chapter Summary 

This study provides a comparative study of the present state of ICT usage in a 

sample of primary schools in Saudi Arabia and Australia. In so doing, this research 

provides insights into Australia’s experience of implementing ICT usage in the primary 

schools studied, Saudi Arabia’s current state of implementation and surrounding issues, 

as well as how, and to what extent, Australia’s experience can be helpful and 

constructive to Saudi Arabia’s ambitious Vision 2030 project of ensuring quality 

education for all and seeing five universities in the world’s top 200. The chapter 

outlined the study’s aim of identifying the similarities and differences between the 

countries in this comparative study, and the potential for recommendations on 

improving ICT usage in teaching and learning. 
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Chapter 2: Literature Review 

2.1 Introduction 

This chapter reviews the current literature relevant to ICT use, with a specific 

focus on ICT use in schools in Saudi Arabia and Australia. It is widely acknowledged 

that ICT has profoundly affected home life and revolutionised learning, yet how this 

revolution in technology affects pedagogy and attitudes towards technology’s role in the 

education of primary-aged children is only just being understood (Blamire, 2010). 

Expected phases that educational professionals, especially classroom teachers, 

encounter in the introduction and eventual adoption of technology in an educational 

context were proposed by Niess et al. (2009), in a model of the implementation process 

called the stages of integration of Technology with Pedagogical Content Knowledge 

(TCK) model. In this chapter, the model is explained, and the experiences of other 

researchers examined to gain a comprehensive understanding of the advantages, 

disadvantages, barriers and benefits of ICT usage in schools, especially in primary 

education in Australia and Saudi Arabia. 

This chapter presents a review of the importance of ICT in education, followed 

by developments in technology and the impacts these developments are having on 

modern society. After this, the chapter explores the usefulness of comparative education 

in improving education outcomes for learners in different countries and associated 

cultural issues. Once the current situation and motivations for using a comparative study 

of ICT implementation in Australia and Saudi Arabia have been established, the 

TPACK model (Koehler & Mishra, 2009) is reviewed, including its applications in 

learning and the present state of TPACK-related investigations in Saudi Arabia. The 

Substitution, Augmentation, Modification and Redefinition (SAMR) model 

(Puentedura, 2012) of ICT integration in education is reviewed, along with reasons for 
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utilising TPACK as the fundamental model in this study, while still acknowledging the 

relevance of the SAMR model. The chapter then reviews the current state of the 

literature regarding implementation of ICTs in education, the benefits of doing so, the 

types of tools currently available, issues surrounding ICT integration in schools, 

including the rise of the digital generation, and barriers to ICT adoption, such as 

infrastructure and teacher training. Finally, a review is provided of the literature relating 

to ICT adoption in primary schools in both Saudi Arabia and Australia, before 

concluding with a synthesis of the literature review. 

2.2 The Importance of ICT in Education 

The importance of new and emerging ICT and its role in education have been 

widely discussed by scholars and other education stakeholders (Altbach, Reisberg & 

Rumbley, 2009). Enthusiasts see technology as improving educational outcomes and 

increasing the effectiveness of education delivery, with potential benefits as follows: 

 solving overcrowding in lecture halls; 

 resolving the issue of a lack of qualified scientific and education faculty; 

 addressing individual differences among students; 

 diminishing illiteracy, which stands in the way of social and economic 

development; 

 training teachers in the preparation of goals, educational materials and 

appropriate learning methods; and 

 aligning outcomes with modern educational philosophies, such as learner-

centred education (Altbach et al., 2009). 

Further, Altbach et al. (2009) described technology as improving learner 

engagement, addressing differences in learning styles through varying instructional 

input and offering a wider variety of learning experiences. This is achieved by providing 

teachers with access to teaching tools that afford learners a very positive classroom-
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learning experience. Access to excellent teaching aids helps clarify delivery, increases 

student participation and even aids assessing learner understanding. For example, 

technology allows access to the best available content on almost any topic. Once 

teachers and learners have identified what they need to know, they can access content 

on that subject from a multitude of sources and input styles, from documentaries 

through to talks and assessment apps. The role of the teacher in this scenario is to guide 

the process, understand the results of formative assessment and find appropriate 

alternative means of filling any learning gaps the students might have (Altbach et al., 

2009). 

Application of technology in the classroom is increasing. The current generation 

of children is better prepared to work with these technologies, as the ubiquitous nature 

of technology, especially mobile phones, has meant children are using advanced 

learning technologies in a family setting from preschool age. The result is the ease of 

acquisition of cognitive knowledge and learning (Stošić, 2015). Modern educational 

technology has made it possible to improve education by aiding the evaluation and 

execution of teaching and learning processes. Contemporary technological frameworks 

for education, such as Dale’s Cone of Experience (Seels, 1997), have encompassed 

instructional techniques, teaching methods and the behaviour of all stakeholders in the 

educational process. The application of educational technology borrows ideas from 

informatics, psychology, computer science, pedagogy and didactics, among other 

disciplines. Technology in education adopts three domains of use: technology as a 

teacher, a learning tool and a teaching tool (Stošić, 2015). 

Along with modern technology and economic and social globalisation has come 

an evolution in education philosophy and the role of the teacher (Apple, 2013). Modern 

education requires individuals to understand present and future trends and to have 

adequate experience to cope with future challenges. This cannot be achieved by 
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mindless indoctrination. It requires learners to have access to expertise that will allow 

them to gain the necessary experience for coping with present-day and future challenges 

(Jeon, 2016). Modern ICT has many positive attributes for facilitating the types of 

learning experiences and expertise students need; for example, it can offer highly 

diverse modes of learning, allow learners to simulate real-world experiences safely and 

provide access to topic area experts (Stošić, 2015). 

In this context, the role of the teacher is also evolving. Teachers are required to 

move away from traditional teaching methods, towards the role of facilitators of 

learning experiences. The modern teacher needs to be abreast of changes in education 

technologies and able to plan, organise and facilitate the learning situations that new 

technologies can afford. In this sense, teachers must be creative in designing appropriate 

learning experiences for students, to help them prepare for the rapid changes that 

technology and globalisation are certain to bring (Stošić, 2015). 

Finally, contemporary life in modern societies is imbued with many challenges. 

This is especially true in the face of globalisation, which is causing rapid change to the 

ways societies are organised and work conducted. In this context, education technology 

and highly trained teachers are essential to ensure modern education meets the needs of 

society and learners (Stošić, 2015). 

2.3 The Development and Impact of Technology 

The twentieth century saw electronic media, such as radio, television and, 

eventually, the Internet, dominate social communication. Its influence over societal, 

intellectual and cultural development has been immeasurable (Curran, Smith & 

Wingate, 2013). It holds sway over everything from eating habits to the clothing people 

wear and ideas they harbour. This is also true in education, especially in the early 

twenty-first century. Media has the potential to affect individuals at all phases of their 

lives. Educating society on how to utilise, manage and benefit positively from the storm 
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of information now available has become a major challenge for schools and education 

philosophy in general (Black & Cap, 2016). 

The usage of digital media supports teaching and learning processes in the 

classroom and improves the quality of education (Drossel, Eickelmann & Gerick, 

2016). This increased access to a variety of media forms, from the written word through 

to interactive image and audio manipulation, means that children are much more 

sophisticated as learners than were their counterparts of previous generations in relation 

to technologies. Such access and influence from peer groups and family members with 

similar access means the modern child first attends school with linguistic skills, mental 

imagery and concepts around information processing far superior to those of earlier 

generations (Drossel, et al., 2016). For educators, this means it has become necessary to 

rethink how courses are structured and curricula developed, designed and delivered to 

address the needs of modern learners of all age groups (Gutnick, Robb, Takeuchi & 

Kotler, 2011). 

2.4 Review of Comparative Education Literature 

This comparative study provides recommendations to improve the use of ICT in 

primary schools in Saudi Arabia and Australia. Marc-Antoine Jullien de Paris, known as 

the father of comparative education (Epstein, 2017), proposed the need to study and 

understand foreign education systems for the mutual benefit of educators and learners. 

Bray (2013) noted that such an approach was radical in concept, requiring great 

preparation and commitment. Exponents of comparative education need to look much 

deeper into educational philosophies rather than simply examining how tutoring is 

organised, and they embraced an all-encompassing understanding of the benefits 

comparative education has for society as a whole. These days, in the field of 

comparative and international education, such an approach is a matter of course; 

however, when this field was in its infancy over a century ago, this concept was as 
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innovative as the use of modern day communication technologies in education. In fact, 

comparative education has been through different progressive phases. At the turn of the 

twentieth century, Sadler (as cited in Bray, 2005) wrote that the value of examining the 

education systems of other countries not only reinforces the inherent value of one’s 

home system, but also helps in the understanding of home-system weaknesses. Crossley 

(2012) noted that the value of comparative education lay in a careful analysis of 

differences in education, their underlying drivers and the solutions these might offer—

establishing a basic framework for a more comprehensive approach to the field of 

comparative education. Today, the field is considered completely settled (Benson & 

Kosonen, 2013), where instruction in one nation (or group of nations) is openly 

compared with that of another, utilising available information and knowledge drawn 

from the practices and circumstances of participating countries. Projects and courses in 

comparative education are offered in numerous colleges around the world, and 

significant studies are frequently disseminated in academic journals, for example, 

Comparative Education, International Review of Education, Mediterranean Journal of 

Educational Studies and Current Issues in Comparative Education. The field of 

comparative education has also been bolstered by numerous activities connected with 

The United Nations Educational, Scientific and Cultural Organization (UNESCO) and 

education agencies among participating countries. Bray (2014) listed four basic goals of 

comparative education: 

1. to depict instructive frameworks, procedures or results; 

2. to help with the advancement of instructive foundations and practices; 

3. to highlight the connections between education and society; and 

4. to summarise articulations regarding instruction that are substantial in more 

than one nation. 
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Consequently, comparative education has a role in informing and improving 

learning and teaching in the countries studied. This can be seen in relative-profession 

training, where instruction in one particular nation is the result of how instruction 

frameworks work in different nations. This could help facilitate learning, since learners 

and teachers are exposed to an assortment of opinions and perspectives on a specific 

subject. In this case, relative instruction permits one to gain from the experience of 

others, which could enhance individual comprehension of specific themes and provide 

access to new ideas and concepts. Despite these merits, some researchers still hold that 

comparative education is not an ideal approach to learning. Biseth and Holmarsdottir 

(2013) argued that comparative education is not standardised, nor does it recommend 

rules of behaviour for schools or instruction. Besides these shortcomings, comparative 

education advances information exchange, assists in informing change and improving 

outcomes, enhances learning via individual instruction frameworks and contributes to 

general education advances through universal goodwill. Wiseman, Astiz and Baker 

(2016) noted that comparative education encourages noteworthy comprehension of 

training procedures and advances interest and data on the national education systems of 

specific countries, which can help inform domestic improvements. Moreover, 

comparative education can contribute to interconnectivity and cooperation between 

nations. 

For others, including Biseth and Holmarsdottir (2013), comparative education 

provides insight into the practices of other nations, which helps expand intellectual 

understanding of the role of education in society and reasoning on domestic education, 

thereby enhancing training. Their work suggests that through consideration of different 

people, groups and frameworks of instruction, an opportunity is provided to build a 

stronger, more insightful view of domestic education frameworks. A country can 
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examine comparative education to find which changes are attractive and conceivable, 

how best to actualise changes and, further, which changes to avoid. 

Phillips and Schweisfurth (2014) noted that comparative education helps 

integrate advantages from two systems in unconventional and progressive ways. By 

considering schools in different nations, insights can be gained into the driving world 

paradigms of each nation, since schools strongly reflect the social values and mores of 

the predominant culture of that nation. This understanding can help build better training 

models. Since schools truly reflect or speak to the national character of a society, when 

giving attention to education frameworks in other countries, a focus on the internal 

affairs of schools is more incisive than dwelling on external matters. How different 

countries use, change, adapt and apply learning strategies can be seen through the 

process of adopting change in schools. In this study, the focus is on the use of ICT in 

two very distinct societies, and the principles of comparative education help a great deal 

in framing this discussion and, more generally, in the effective promotion of TPACK.  

Comparative education cultivates universal peace and cooperation. By adopting 

innovative ideas from across borders, national pride and bias is replaced by objective 

appreciation that encourages worldwide concordance. It also serves a humanitarian 

purpose, whereby the contemporary world is described as having a major mission—

peace, balance, information exchange and a better life for all (Hans, 2013).  

In many nations, peace and justice are key elements of education, and people are 

looking for the catalysts that can trigger these outcomes. In contemporary societies, 

there has been a rapid endorsement of ICT in education because it satisfies the mutual 

yearning of people the world over to find a means of improving information exchange, 

human capital, productivity and greater interdependence, which may hold an 

opportunity to develop peace between nations (Burns & Aspeslagh, 2014). 
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All nations face diverse educational issues, and comparative education can help 

solve problems by offering insight into potential sources and solutions (Benson & 

Kosonen, 2013). Comparative education helps us understand the differences and 

similarities between our home training frameworks and those of others. In this way, 

nations can create training frameworks that serve their national targets, interests, 

qualities and desires, by taking into account novel connections between countries. In the 

case of ICT, country experience varies greatly; however, by studying the success of 

others, it is possible to inculcate best practice in the use of ICT into a coherent home 

educational system. Further, comparative education helps in creating international 

standards on certain educational issues (Benson & Kosonen, 2013). In this case, it 

promotes international benchmarks, which could be used to create worldwide standards 

for instruction.  

In addition, relative training makes us mindful of global patterns in training, and 

assists nations in discovering the best way to provide significant well-rounded cognisant 

instruction relevant to a global economy and the challenges it brings. For instance, ICT 

usage in schools can be benchmarked through intercountry comparisons. Comparative 

education may well help facilitate the spread of ICT usage in education, with teachers 

using different media including direct instruction via television, computers, remote 

coordination, radio, e-learning and the web. By understanding how other nations use 

such technologies in education, it is possible to comprehend the advantages, and realise 

these through essential changes to one’s own training frameworks (Bray, 2014). 

Further, examining other nations’ experience with ICT in education helps in evaluating 

not only educational but also financial outcomes from adopting such technologies. It is 

a widely held belief that a link exists between instruction (education delivery) and 

changes in the economy. Relative training helps us to examine if this is true. 

Comparative education draws on the experience of nations to show how a brought-
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together framework functions, and what the favourable circumstances and 

inconveniences of a unified affirmation are (McNess, Arthur & Crossley, 2015). Indeed, 

comparative education gains applicability in its harnessing of educational approaches 

from varying countries. 

2.5 Consideration of Cultural Characteristics 

The influences of local cultural characteristics have been an area of concern in 

learning institutions when implementing ICT. Owing to the values and beliefs of Saudi 

Arabian society, particularly the cultural traditions as informed by religious beliefs, 

females and males are not schooled in the same environment (Oyaid, 2009). This 

separation may influence the results of research into the use of ICT in exclusive gender 

or mixed schools. The cultural beliefs concerning the use of ICT as a tool to improve 

learning also differ in Saudi Arabia, which can have an impact on the implementation of 

ICT and its future success. However, these differences are variable according to the 

region of Saudi Arabia, owing to available resources and the environment.  

Another factor that effects the implementation of ICT is the cultural and 

departmental influence of various subject areas. The bulk of subjects in schools are 

handled by a small number of teachers, who may collaboratively plan and teach but 

have differing beliefs concerning the use of ICT in their classrooms, and this is reflected 

in online lessons taught by the same teachers (Alshehri & Drew, 2010). Some teachers 

actively engage with using Internet-based resources and tools, whereas others primarily 

rely on the use of traditional resources, particularly information sheets and textbooks. 

The use of different teaching platforms in different subjects reflects the local 

culture and beliefs of individual teachers. Currently, within Saudi Arabian schools, ICT 

subjects are the only subject area in which the full range of ICT tools are used to 

support learning. Other subjects use ICT, but mostly for summative assessment, 

particularly tracking student progress. However, key elements of the learning and 
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teaching experience are not reflected in other subject areas. In some schools, the use of 

ICT has been incorporated for use in all subject areas. This suggests that in areas in 

which skills and pedagogies understanding complement each other, the use of ICT tools 

and technology in teaching develop beyond existing cultural beliefs and understanding 

(Oyaid, 2009). 

A lack of technical skills remains a barrier to ICT-facilitated platform adoption 

in teaching in Saudi Arabia. While teachers may know and can describe different 

components of ICT-facilitated platforms, only a small range of applications and ICT 

tools are used by teachers in their teaching practice. A study to access teacher 

characteristics for ICT usage was conducted by Ismail (2010). The study focused on 

teachers’ ability to build and populate a webpage and establish collaborative tools, such 

as a forum. Although the study assumed that each school has its own platform 

administration to give teachers higher-level access rights, the study found that only a 

minority of teachers showed competence in ICT technical skills and that the majority 

relied on support from network assistance to set up and program their ICT platform. The 

findings related to the applications used by staff members were that, regardless of 

whether they set them up themselves or had assistance from network support, teachers 

were not aware of models and pedagogic practices on which to base their teaching. For 

example, when establishing the use of forums, teachers described the possibility of 

‘threatening’ conversations between colleagues and the skill required to integrate ICT 

effectively into their teaching area. This reveals that there is limited distinction between 

technical teaching skills, using ICT for teaching, and non-teaching skills, such as using 

technologies, implying that communication between staff and their perception of ICT 

affects their integration of ICT. 

Skills required of teachers for effective use of ICT tools and technologies 

include the ability to retrieve and allocate students’ forgotten passwords, create files in 
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formats that can be accessed by applications used outside the school, and establish 

groups and issue permission rights for features within the platform. These areas often 

receive student complaints concerning lesson disruption. However, most studies show 

that a majority of the teachers are confident in the use of ICT tools and technologies 

without needing to seek support. This is because the technologies used by teachers 

require basic computing skills, whereas the ICT platform intricacies required in schools 

require detailed technical knowledge and skills using specific applications. It is 

common for some teachers to resist training in these technical areas, assuming that they 

are the responsibility of the network support team (Taleb, 2012). 

2.6 ICT Implementation 

ICT has the potential to be a powerful agent for change in education worldwide. 

Owing to the potential benefits of ICT integration, most countries’ education systems 

are embracing the use of technology to facilitate teaching and learning, with some 

countries having embarked on this for more than a decade (Peruski, Mishra, Rosaen & 

Koehler, 2007). The principal forms of technologies currently in use in classrooms 

involve a range of devices, such as laptop computers, tablets, digital projectors, iPads, 

graphic calculators, electronic whiteboards and the Internet. Mapping software and 

videoconferencing are other powerful technologies used as educational tools. A virtual 

assistant is a current development in ICT that may help students explore different 

learning resources (Johnson et al., 2014). 

ICT is seen as essential for achieving the United Nations (UN) Millennium 

Development Goal regarding the attainment of universal primary education by 2015 

(Usher, 2005). Kofi Annan, the former UN Secretary General, suggested that to 

accomplish the ambition of universal primary education, governments must ensure that 

ICT opens access to education systems (Annan, 2004). For young people to become 

productive users of technology, particularly in their early years, education policy must 
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focus on the integration of ICT that includes sophisticated tools and digital literacy in 

all levels of education (Wallet, 2014). The focus on improving educational access 

illustrates the growing demand and increasing importance of ICT in education. 

Studies have shown that proper use of ICT acts as a catalyst for a paradigm shift 

in educational pedagogy and content delivery. It forms the heart of twenty–first century 

education reforms (Osborne & Dillon, 2010). Finger, Russell, Jamieson-Proctor and 

Russell (2007) have argued that ICT can be used to facilitate meaningful learning 

experiences that empower learners to be active, constructive, collaborative, contextual 

and reflective. 

2.7 Benefits of Learning and Teaching with ICT 

There are many benefits of using ICT in the classroom. Schools that make use of 

educational technologies give their students a chance to be more engaged, motivated 

and excited about learning (Majid, 2017). In an interactive ICT-facilitated lesson, 

teachers can prepare dynamic multimedia lessons that help students in content retention. 

ICT in the classroom acts as a tool that opens up the whole world for students as a 

source of inspiration and education. For example, when using interactive whiteboards in 

the classroom environment, teachers are no longer limited to presenting information 

from books. When an interactive whiteboard is connected to a computer with Internet 

access, the entire Internet is available, a feature that is especially beneficial in subjects 

that evolve faster than textbooks can be published, such as science and technology. 

Students can use technology to conduct experiments that would be impossible in the 

constraints of normal science classrooms. Additionally, mathematics ‘comes to life’ 

when students interact with problems by manipulating them on an interactive 

whiteboard (Subramaniam & Kandasamy, 2011). 

The benefits of ICT in education are apparent in all subject areas. Using ICT, a 

teacher can show a video of current events to foster classroom discussion. In history 
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classes, teachers can make unfamiliar topics easier for students to understand using 

vivid images (Crook & Lackovic, 2017). Counter points can be examined and debated 

to foster critical thinking. The benefits of ICT go beyond access to current information. 

When students participate in interactive technology-based learning, technology helps 

them take ownership of educational progress, they no longer assume a passive role. 

Technology enables students to connect with real-world mentors and experts beyond the 

limits of the classroom (Keane, Keane & Blicblau, 2016). Keane, Keane and Blicblau 

(2016) indicated that students now need to learn more than the 3Rs (reading, writing 

and arithmetic), arguing instead in favour of the 4Cs: creativity, communication, 

collaboration and critical thinking. 

ICT sparks students’ excitement to learn by encouraging them to creatively 

explore and make their own multimedia presentations. Students feel motivated and 

proud when they can help their peers learn how to use ICT, and with this motivation, 

students learn how to work cooperatively and foster teamwork, a feature that will 

benefit them in their future work environment. 

The integration of ICT has numerous benefits for educational systems. For 

example, ICT provides links between notebook and laptop software, enhancing file and 

data transfer from the main computer to the learning centre. Learning activities can be 

viewed on a table, providing students with prior information that may be critical in 

achieving their social and academic goals. Students also have the chance to view images 

through a document camera, which encourages learning in an interactive environment 

(Alberta, 2013). 

Implementing technology in the educational system of Saudi Arabia would give 

primary school students the opportunity to learn collaboratively and develop creativity 

through the chance to articulate their knowledge with their peers. The process of 

learning becomes enjoyable because ICT tools enable pupils to perceive knowledge 
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acquisition and generation processes as a game (Alrashidi, Phan & Ngu, 2016). With 

technology, the learning process becomes creative, and has the capacity to personalise 

and differentiate instructions with the goal of supporting a range of learning preferences 

in exciting and engaging forms. The process of learning becomes comparable to a play 

environment, in which students engage with their teachers efficiently and effectively. 

This is critical for information sharing between students and their teachers (Voogt et al., 

2012). For instance, ICT media facilitates flexible learning, and this means access to 

learning resources that can be used to support learning at any place and time outside the 

normal classroom setting. There is evidence that flexible learning made possible by ICT 

media may blur the boundaries between learning in and out of school. Benefits of ICT 

media can be realised using ICT tools or within specific online service departments 

(Alrashidi et al., 2016). It has also been reported that some schools in Australia use ICT 

media in their curriculum; for example, some mathematics departments use an ICT 

media service called Mymath for setting homework (Jackson, 2013). 

Through ICT media learning platforms, students can access classroom 

curriculum and material out of school hours. Although it is arguable that these students 

come from well-off families, with the introduction of ICT-facilitated learning in Saudi 

Arabian schools (Alrashidi et al., 2016; Mofarreh, 2016), all students in public primary 

schools will be able to benefit from ICT media. Further, while ICT media may be 

beneficial in improving the quality of education by allowing learning outside school 

hours, support services are still needed because the material provided by a platform may 

be limited to what was taught during lesson time (Agyei & Voogt, 2011). 

Even though ICT-facilitated learning has immense benefits, studies have shown 

that there is no evidence that students using ICT tools are willing to forego teacher 

involvement in their learning experience (Lund & Rasmussen, 2010). Studies have 

shown that students prefer the detailed discussions and feedback that is a feature of the 



  

33 

traditional physical classroom. In a research study of a virtual school pilot scheme 

funded by the UK government focusing mainly on online teaching and targeting 

primary students, Cox (2006) described the importance of the teacher’s presence for 

students. For higher education, there is some substantial research on the model of 

learning and teaching provided by a virtual school. These observations highlight the 

need for a theory that effectively blends both remote online and physical learning 

experiences. 

The views of students and parents are notably absent from most studies focusing 

on ICT use in the classroom and the possibility of virtual classrooms replacing physical 

classrooms. Students will probably suggest the use of existing ICT infrastructure, such 

as Facebook and YouTube, in the learning process. Therefore, it is arguable that, based 

on students’ views on the use of ICT in the teaching and learning experience, there is 

little indication that the Net generation feels in any way empowered by schools in the 

learning process. A point of concern is the way technology is perceived by students as a 

controlling and monitoring tool—an aspect of ICT that can blur the line separating 

school and home (Tiryakioglu & Erzurum, 2011). 

Research conducted on 352 primary school teachers suggests that, where 

pedagogy, skills and structures complement each other, use of ICT-facilitated platforms 

leads to changes in classroom or teacher practice (Robertson & Al-Zahrani, 2012). 

When one element is absent, the technology used tends to support or replicate existing 

practices. Based on these findings, successful implementation of ICT tools and 

infrastructure in the Saudi Arabian education sector should focus on the input of major 

educational stakeholders, including teachers, students and parents. 

Teaching outcomes reflect the current system in use by teachers, as evidenced 

by research findings from a British Educational Communications and Technology 

Agency (BECTA)-sponsored research project (Younie & Leask, 2013). Teachers, as the 
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main learning directors, need to develop a range of technical skills related to 

technologically changing learning platforms. It is through the acquisition of these skills 

that they can adapt a favourable model of pedagogy to ICT-facilitated teaching and 

online teaching opportunities. It remains debatable that e-learning is an adaptation to 

theories relating to existing face-to-face teaching and learning; however, some ICT-

facilitated platforms require understanding of specific pedagogical approaches that 

make best use of ICT features. Salmon’s e-learning model illustrates how online 

communities can work together (Salmon, 2013) and has been widely adapted and used. 

In this framework, teachers’ understanding of approaches is essential for the effective 

use of the platform. 

School structure has also been identified as an essential element determining 

ICT-facilitated teaching outcomes. School structure in this context means classroom 

practices, such as two-part lessons, lesson timing, school timetable and teacher work 

patterns and practices. Implementing ICT in schools should be considered a work in 

progress, requiring further investigation—current models provide a working framework 

within which to implement and evaluate ICT usage in the educational sector (Willocks 

& Redmond, 2014). While the technology focuses on teachers disseminating content 

and students receiving content, it could be adapted to investigate and evaluate parent 

and student use of technology (Conrad & Donaldson, 2011). 

2.8 Application of ICT Tools 

There is a wide variety of ICT tools being introduced into schools for learning 

purposes, including enabling communication, record keeping and teacher preparation. 

The functionality of ICT tools depends greatly on their size and mobility, as well as the 

software and applications they facilitate. For example, interactive whiteboards are 

broadly used across the Australian primary education sector. These whiteboards provide 

all the functionality of a conventional whiteboard but, in addition, have other functions 
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such as access to the Internet, interactivity, recording of teacher work and audio-visual 

capabilities (Nhete, Sithole & Solomon, 2016). They may also accommodate different 

learning styles, including visual, audial and kinaesthetic, although it has been suggested 

that such boards may make things too easy for the learner (Schmid, 2008). In higher 

institutions of learning, interactive whiteboards have been used by students to give 

presentations and share ideas (Nhete et al., 2016), a process that is reflective of usage 

outside of school. Other ICT tools used widely in schools are desktop computers in labs 

or computing nooks throughout schools. 

More recently, smart technologies have been introduced into classrooms, 

especially smart tablets such as the iPad or equivalents. Smart tablets have the 

advantage of being durable, which suits the requirements of pupils in primary schools 

(Mercier, 2016). Further, Lai, Chen, Hsiao and Chen (2013) noted that wireless network 

connections give students the ability to use smart technologies in the sharing of ideas in 

the learning process. Teachers have the chance to develop learning activities and 

objectives using smart tablets, to facilitate the process of transmitting information to 

students. This system is gaining support from students and teachers in Saudi Arabia, 

where it is being implemented because of its capacity to encourage links between 

learners and teachers (Ghavifekr, Kunjappan, Ramasamy & Anthony, 2016). Others 

have noted that smart technologies could trigger growth and development in Saudi 

Arabia, and that such technologies promote equitable education, as people in remote 

areas or underprivileged schools have access to the same information as students in 

urban environments or private education (Bingimlas, 2015). 

2.9 Teaching the Digital Generation 

The use of ICT by students presents challenges in addition to all the potential 

benefits. For example, Caldwell (2007) suggested that students’ reduced interest in 

reading and learning is the result of the immediate gratification related to watching 
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television and playing computer games. In addition, a digital divide might exist between 

students, growing up in a technologically advanced world, and the teachers who grew 

up in a less technologically advanced world. For example, Prensky (2004) used the term 

‘digital native’ to describe students whose lives are surrounded by digital technology, 

students who are fully conversant with the concepts of the Internet, multimedia 

technologies and other digital technologies. However, this term has received critical 

reception from modern researchers such as Drabowicz (2017), who considered the idea 

of digital natives an academic form of a moral panic. For Drabowicz (2017), the term 

does not define how learners use technology, because it does not necessarily describe an 

individual born in a digital environment, but one who is also able to use technologies 

(Bennett, Maton & Kervin, 2008). A point of concern is that digital natives spend more 

time playing computer games and watching television than they spend reading 

(Prensky, 2005). That generation actively looks for immediate interactivity and 

response, and this has produced a different way of thinking and mindset. Bearing this in 

mind, the methods of teaching must change, and technology has proved an effective 

way of teaching the digital generation. Teachers who did not grow up in a digital 

environment can still learn to understand digital natives and use the available 

technologies to teach effectively. However, Wallet (2014) suggested that it is like a 

second language to them, and it can create a barrier between teachers and students that 

in most cases is interpreted as teachers’ resistance to technology (Wallet, 2014). 

A rapidly changing economic environment has led to increasing ICT usage in 

many sectors in Saudi Arabia; thus, current students in Saudi Arabia can be called 

digital natives (Al-Maliki, 2013). To address the needs of digital natives in learning, 

there is a need to make use of techniques that provide immediate response and 

interactivity. Caldwell (2007) proposed the use of games to impart knowledge. 

Although he supported educational games, or ‘edutainment’, as an effective method for 
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teaching, he suggested that additional resources, such as media, editors and script 

experts, are required but need further development. There is a resistance on the part of 

teachers to take on the role of performer to entertain students in the process of learning  

(Albugarni & Ahmed, 2015). 

While it is acceptable that technology sometimes fails, the value of using a 

teacher-centred approach to teaching as the main educational mode is questionable 

(Skinner, 2016). Therefore, there is a need to develop and make use of alternative 

methods for and approaches to teaching that excite and entice students. The need and 

value of converting educational material to a game format is yet to be vindicated. 

Additionally, the digital divide needs to be addressed, potentially using alternative 

learning paradigms that appropriate technology supports (Ifenthaler & Schweinbenz, 

2013). 

The use of mobiles and tablets in teaching and learning is enticing to schools, 

particularly due to their flexibility and portability (Pruet & Farzin, 2016). A growing 

number of schools have turned to tablets as a cost-effective method of one-to-one 

learning, in which students are provided with mobile devices to be used inside and 

outside of classrooms (Mingyong, 2015). The use of such emerging technologies has 

enabled students to come to class already familiar with the content and to bring with 

them the technology to be used. By the end of 2012, for example, it was reported that 

over 70% of students ten years of age or older in the United Kingdom owned at least an 

equivalent to a mobile device (Johnson et al., 2014).  

For this reason, such devices should arguably be used to enhance the teaching 

and learning experience. The Australian government has directly acknowledged the 

importance of integrating ICT into learning and teaching by releasing the ICT General 

Capabilities—a framework describing what is expected of ICT use in Australian schools 

(ACARA, 2017a)—and the Digital Technologies curriculum (ACARA, 2017b). Saudi 
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Arabia uses the international standards set by the International Society for Technology 

in Education and UNESCO (ISTE, 2017; UNESCO, 2017). 

2.10 Integration of ICT in Schools 

Although integration and implementation of ICT in the education system 

provides immense benefits for learning and institutions, teachers and students must 

understand how to make use of the technologies to benefit fully. Technology continues 

to expand in capacity and scope, but ICT is used effectively by very few educators 

(Jangholi, 2013). For successful integration of computer technology into classrooms, 

institutions must understand the critical issues that affect the use of technology, and 

provide facilities that help blend the new technology with their teaching methods 

(Jangholi, 2013). 

Similarly, teachers should be informed of the capabilities and benefits of 

technology in their classrooms. Day (2012) recommended that all classrooms have ICT 

capabilities, that institutions make technology a central component in content dispatch 

to students, and that teachers be encouraged to attend technology-related seminars. 

Just like any other curriculum implementation project, proper selection of 

instructional materials that suit students at different levels must accompany technology 

implementation. Technological tools are used not only to help teachers relay skills and 

content to students, but also to create a new platform for student engagement in 

learning. In the past, students learned about computers as a separate subject, but 

computers are now used in every content area and have become part of the curriculum. 

ICT facilities offer students access to a wealth of information and ideas and, as learning 

tools, they serve to improve content retention (Bolton, Gassert & Cipriano, 2008). ICT 

enables information to be presented in different ways to suit students with differing 

learning styles (Ghavifekr, Hussin & Ghani, 2011). 
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Some students attend schools in poor and underdeveloped areas, where 

technologically advanced devices are not available, or attend schools that have been 

slow to adopt technology. These students are likely to fall behind their better-equipped 

counterparts in the learning and use of digital technology. In addition, developing 

countries generally lack or are poorly supplied with new teaching technologies, because 

of the cost of purchasing and maintaining the equipment and inadequate electricity, 

communication and transport networks (Almalki, Finger & Zagami, 2013). 

2.11 Barriers to ICT Implementation 

Technology plays a large role in improving the educational environment, but not 

every classroom has had the opportunity to benefit. Technology, if not understood, can 

be complex, and some schools may find it difficult to integrate technology into their 

existing curriculum (Jabli & Qahmash, 2013). Instead, they may treat technology as an 

additional subject rather than a tool to be integrated into every subject. To enjoy the 

benefits of technology, schools must be willing to change their curriculum so that 

teachers and students are able to use technology in every subject taught (Jakopovic, 

2010). Research on the implementation of technology in learning institutions shows that 

several barriers to such a widespread change exist. A number of these barriers relate to 

the inaccessibility of adequate technology (see Figure 2.1); for example, the successful 

implementation of ICT largely depends on active support of the school principal 

(Wilmore & Betz, 2000). 
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Figure 2.1: Issues Regarding Access to ICT Resources (Ghavifekr, Hussin & Ghani, 

2011). 

Even if appropriate technology is available, barriers to implementing ICT 

effectively into the curriculum remain, as teachers require proficiency in ICT skills as 

well as instructive knowledge of efficient ICT teaching practices. According to Bai & 

Ertmer (2004), intrinsic variables in ICT integration include positive teaching skills 

with computers, teachers belief and  confidence with computers, viewpoints supporting 

the use of computers as an educational tool, training, inspiration, support and teaching 

efficiency (Ghavifekr et al., 2011). It has been found that the quality of training and 

inadequate time were barriers for teachers in relation to integrating ICT into the 

classroom (Alghamdi, 2016). According to Bose (2010), other barriers include a lack of 

access to ICT tools and lack of technical support in schools. Also, Vanderlinde, Braak 

& Tondeur (2010) extended the barriers to include a teacher’s lack of confidence in 
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using ICT tools, as a result of the lack of pedagogical training of using new technology 

and a lack of ICT skills amongst teachers . These barriers are represented in Figure 2.2. 

 

Figure 2.2: Barriers to ICT Implementation (Almalki et al., 2013). 

A collaborative process is essential for training and supporting teachers in the 

use of educational technology (Rosé et al., 2008). Teachers should meet to examine, 

expand and share their practical experience regarding the use of technology in 

classrooms. Mutually beneficial collaborations between colleagues can significantly 

increase teacher and school willingness to use technology (Rosé et al., 2008). In 

addition, pre-service training and professional development, as recommended by Kraut, 

Chandler and Hertenstein (2016), can boost teacher confidence and skills in using 

technology and help teachers integrate ICT into their classroom practice. Kraut et al. 
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in the classroom. Similarly, Muilenburg and Berge (2001) demonstrated that intensive 

professional development improved teacher ability to use technology in classrooms and 

that those teachers then become more constructive and creative in their teaching. 

Teachers must be thoroughly prepared for the revolution in teaching practice brought 

about by the continual development of these technologies. Achieving this goal requires 

teacher exposure to technology-based teaching and learning (Crook, 2016). 

Resistance to change has been an important barrier to the integration of 

technology in schools. Some teachers find it difficult to change from their usual 

teaching style. Using technology, particularly in the first phases during which students 

actively need teacher help, can be daunting to some teachers and they may opt not to 

change how they teach. Additionally, many teachers worry that technology might 

replace them, and therefore are resistant to using it, and see that this resistance as being 

a way to secure their profession (Toomey, 2013). 

Experienced teachers may be particularly resistant to using technology, partly 

owing to fear that they lack the necessary technological skills (Zhao & Cziko, 2001). 

Effective technological training programs for teachers help them to actively use 

technological tools and master new educational paradigms and the use of technology for 

teaching (Myers & Halpin, 2002). Similarly, Wicks (2002) suggested that knowledge 

brokers can provide professional development in support of the integration of new 

technologies into traditional forms of teaching. In the twenty-first century, schools in 

more developed countries can no longer avoid the use of ICT tools. 

Lack of innovation can also be a barrier to effective integration and use of 

technology. The use of technological tools requires a degree of creativity. Some 

teachers learn easily without the help of technical personnel, while others take longer to 

master technological tools and integrate them into solving problems. A challenging 

characteristic of technological tools for teachers is that they should not stop at learning 



  

43 

how they work, but progress further, to find ways of integrating technology in their 

subjects. Given that technological tools are designed for performing more than one task, 

and given that people’s levels of learning, understanding and integration differ, this is 

sufficient for some teachers to shy away from using technology. 

Technology is not well used by teachers in Saudi Arabia, as demonstrated in a 

study of 830 Saudi Arabian in-service teachers by Owings and Kaplan (2003), which 

showed that few teachers made use of the Internet for gathering information and 

communicating with students. The study found that Saudi Arabian teachers only use 

computers for presentations, recording student grades and typing worksheets (Owings & 

Kaplan, 2003). It is clear that a great many teachers have limited experience of using 

ICT and e-learning (Osborne & Dillon, 2010; Shelly et al., 2008), and that teachers post 

electronic responses only when their course requires them to do so. 

A question arising from these findings is why teachers do not use ICT to 

improve their professional work (Osborne & Dillon, 2010). An explanation given by 

Shelly et al. (2008) concerns the limited technological tools offered to teachers for their 

teaching practice. Funding and geographical location both have a direct effect on the 

ability of schools to provide access to ICT. This makes ICT use in Saudi Arabia an 

academic concept. But teachers in Saudi Arabia need to be prepared for the revolution 

in teaching practice brought about by ICT. Achieving this goal requires teachers to be 

exposed to ICT-based learning experiences, to demonstrate the obvious benefits of ICT 

technology in education (Osborne & Dillon, 2010). However, the opportunity to expose 

teachers to the benefits of ICT is limited by their access to technology. 

ICT tools, including technology, used in private schools in Saudi Arabia have 

been correlated with improvement in long-term student performance (Bidgoli, 2010). 

Unfortunately, these technologies are only used within the private educational system in 

Saudi Arabia. Regional and public school systems in Saudi Arabia do not currently have 
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the basic infrastructure to implement ICT systems. Consequently, students in public 

schools and isolated villages miss out on the opportunities and benefits derived from 

ICT (Bingimlas, 2009). However, according to Alberta (2013), some private schools in 

Al-Riyadh use technology in their classrooms to promote learning and make the 

educational experience engaging for both teachers and students. 

Experienced teachers in Saudi Arabia may be resistant to using ICT tools, and 

not consider that the use of this technology is their responsibility. In the past, students 

learned about computers separately from the main curriculum. However, as previously 

mentioned, computers are now useful in every subject (Glennan, Bodilly, Kerr & 

Galegher, 2004).  

A final important barrier to broad ICT adoption is epistemology. Teacher beliefs 

and school and education policy are all predicated on beliefs regarding the best 

epistemology. Studies have shown that constructivism is more suited to ICT adoption 

than reductionist epistemology (Henry & Clements, 1999). In this case, two important 

factors in ICT adoption are how it affects teaching epistemology and the willingness of 

teachers and the education system in general to change given the advent of these new 

technologies. 

2.12 ICT Use in Primary Schools in Saudi Arabia 

For schools to effectively use ICT, initiatives and policies should be informed by 

research. In Saudi Arabian public schools, given the newness of technology, there is 

little research and policy related to ICT use and practice in schools. With changing 

world trends and the integration of ICT into every aspect of work and life, the Saudi 

Arabian Ministry of Education should encourage and enable the implementation of ICT 

classroom technologies and learning platforms, while carrying out research that 

provides an understanding of the effective classroom use of ICT technology (Al-

Sulaimani, 2010). 
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ICT is considered a potential tool for delivering high-quality education and 

preparing students for the information era (Abdulkafi, 2006). Al-Gahtani (2003) argued 

that a significant gain will be achieved by organisations (including educational 

organisations) that adopt ICT and implement it successfully. Although the integration 

and implementation of ICT into the Saudi Arabian educational system can provide 

immense benefits, learning institutions, teachers and students must understand how to 

make use of ICT for them to truly benefit from the technology (Jimoyiannis, 2012). 

Although technology continues to develop, ICT and electronic networks are used 

effectively by very few public schools (Bingimlas, 2009). Al-kahtani (2001) argued 

more than a decade ago that for the successful integration of ICT into classrooms, 

institutions must understand the critical issues that affect the use of the technology and 

provide facilities that help blend the technology with teaching methods. Additionally, 

teachers should be informed of the capabilities of ICT in their classrooms. While in the 

past, Saudi Arabian banks and telecommunication companies have been the key drivers 

of ICT acquisition, the government of Saudi Arabia is now investing substantial 

resources in ICT, especially in education (see Figure 2.3). 

 

Figure 2.3: International Data Corporation Saudi Arabia IT Spending, 2007–2017 

(IDC, 2012) 

Investment is aimed at upgrading ICT in Saudi Arabia, as well as at other areas 

of the economy (IDC, 2012)—in line with the aim to diversify competitiveness in the 

global market beyond the oil industry. Through the acquisition of ICT capabilities in 

learning institutions, the government is enhancing the quality of education in Saudi 
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Arabia, and ensuring that its human capital is developing high capabilities that will 

allow it to compete globally. Saudi Arabia has invested heavily in teacher training and 

education on the connection between computer use and teaching (Dutta, El-Hage, 

Sabbagh & Tarazi, 2002). This has significantly enhanced the ability of many schools to 

digitise their learning content. It has also increased access to diverse learning materials, 

significantly enriching the curriculum for primary school students (Al Ghamdi, Samarji 

& Watt, 2016). 

2.13 ICT Use in Primary Schools in Australia 

The use of ICT in the education sector in Australia is considered a key factor for 

improving learning and teaching in schools. Various programs have been implemented, 

geared towards improving the learning process. For example, the federal and state 

governments have thus far spent millions of dollars on supporting ICT integration in 

primary schools, including the purchase of the necessary hardware, software and the 

provision of infrastructure that facilitates ICT (Thorpe et al., 2015). 

Many countries are leveraging ICT to improve the quality of learning in primary 

education and in higher education. It is worth noting that ICT is not only being used to 

aid learning, but also to expose children to opportunities that could aid their 

development. E-learning has equally gained prominence in the past decade. This has 

created global access to abundant learning material, as well as exposing students to a 

diversity of teachers beyond their usual teachers at school, creating an avenue for 

consultation and problem-solving among students (Hall & Higgins, 2005; Thorpe et al., 

2015). 

In Australia, policymakers and teachers regard access by students to computers 

in primary school as part of the country’s learning infrastructure. Over the past two 

decades, the use of computers in schools has increased significantly. Due to the high 

level of use of ICT in Australia, primary education has been enhanced. Students are 



  

47 

using computers in learning writing, and to acquire knowledge from the Internet. Early 

exposure to ICT in a school setting is expected to significantly enhance student learning 

in later years (Bakia, Murphy, Anderson & Trinidad, 2011). 

Teachers rely on computers for gathering learning information as well as for the 

delivery of learning to students in primary schools. This has significantly enhanced the 

ability of teachers to deliver quality education to students. Australia provides Internet 

connectivity to students in primary schools, and professional development in the use of 

ICT for teachers. A study of laptop usage carried out in some metropolitan and 

provincial schools in Australia noted that parents were promised that children in ICT-

facilitated classrooms would achieve the same syllabus outcomes as in laptop-free 

classes (Fluck, 2011). However, it was found that there was a learning curve, requiring 

touch-screen lessons and extra time to develop the separate skillset, which was not 

considered initially. Wireless networking proved another unpleasant surprise—students 

engaged in simultaneous uploads and synchronising resulted in overloaded servers and 

other malfunctions (Thorpe et al., 2015). 

The typical use of laptops in Australian schools falls below a one-to-one ratio 

(Hayes, 2007). Since that time, there has been considerable, increased access to 

computers, and most of those who access computers at high densities are those in the 

final years of primary school, the rest must share computers, sometimes in a computer 

lab. Nevertheless, owing to the use of computers in lower year levels, students’ typing 

speed has increased significantly, with almost all students in Year 6 typing at least 30 

words per minute—the more proficient students type 50–60 words per minute 

(Langone, Levine, Clees, Malone, & Koorland, 2014). The curriculum in primary 

school education in Australia has been significantly influenced by computer 

accessibility. There has been an increase in teaching primary school students about 

copyright, plagiarism and referencing. This was less emphasised previously, when 
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access was non-existent. Students are also being taught how to manage ICT, as well as 

being taught ICT infrastructure concepts. There are increasing cases of peer reviewing 

of assignments in class in an effort to engage in joint learning, as well as to improve the 

quality of answers to questions (Finger et al., 2012). With increasing use of computers, 

there has been increasing use of competitive games among primary school students, 

especially in mathematics (Albion, Jamieson-Proctor & Finger, 2012). 

Australia benefits from better infrastructure in the public educational system, 

making the implementation of ICT tools feasible for students (Albion et al., 2012). 

Numerous applications of technology and ICT in academic fields and learning 

institutions exist in Australia. ICT tools not only help teachers relay skills and content to 

students, but also provide a unique platform to enhance student engagement in learning. 

Most Australian schools use computers to obtain information and other content from the 

Internet, and the platform can also be used to share information (Robert, 2012). The 

creation of online discussion boards, newsgroups and blogs bring content to students. 

Other computer applications help students in organising, brainstorming and 

creating diagrams and flowcharts. Using templates, students can create learning and 

hierarchical content. Students can also use concept-mapping software to analyse, view 

and compare historical events. Blogs and video conferencing are other ICT used in 

Australian schools to enhance student learning (Dawson, McWilliam & Tan, 2008). The 

use of video conferencing enables students to gain cross-cultural awareness, especially 

when it involves people from other cultures. For example, a Saudi Arabian student can 

engage with an Australian student online. Although these students are on different sides 

of the world, the technology enables students to interact and learn about each other’s 

culture. Another ICT function available to students and teachers is the use of blogs. In 

schools, some teachers create blogs to initiate discussions with their students. Blogs can 
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also be used to facilitate academic interactions between teachers and students beyond 

the classroom environment (Dawson et al., 2008). 

Carlsen and Willis (2007) discussed the use of web-based games to meet the 

demand for risk testing, noting that Australia has high standards of learning facilities, 

with curriculum objectives that are geared towards the use of ICT in every core subject 

of each grade level, and every student having to attain a minimum targeted proficiency 

in the use of ICT. This is very different to the Saudi Arabian education system, in which 

there is little use of ICT tools, except in private schools. Carlsen and Willis (2007) used 

a web-based review program with the format of a popular television game show to help 

monitor school students’ performance in ICT proficiency. The class that used the 

program had 22 students, with 10 boys and 12 girls. A control class of 21 students from 

the same school did not use the application software, and the same exam was used in 

both classes. In the study, two game formats, Jeopardy and Who Wants to Be a 

Millionaire, were used to teach social studies. The game format was familiar and fun to 

the students, and it offered an engaging atmosphere for students to learn. The authors 

created separate games for eight other social studies subjects and collected data through 

the games. 

With the introduction of ICT and advanced computer networks in schools, 

students can now use computers in a collaborative and social manner. Audio response 

systems, also called clickers, have become common in classrooms (Derek, 2010). 

Teachers are also able to develop a better understanding of the content that students 

have not grasped (Martyn, 2007). The use of ICT in schools involves a shift in 

classroom dynamics, from teacher-centred methods of teaching to students being 

engaged in constructive dialogue with their teacher and each other. This facilitates a 

sense of classroom community that recognises and honours student contributions 

(Borgman et al., 2008). 
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In 2016, the Australian government ran the National Assessment Program – 

Literacy and Numeracy (NAPLAN) online (Lee, 2014). This posed a challenge to the 

Australian government, given that there are over 9,000 schools in Australia. Running 

the program online presented a number of benefits to the Australian school curriculum, 

as indicated by ACARA. While implementation had been postponed because of 

unresolved issues, some of the expected benefits included tailored testing, allowing 

timely marking and real-time feedback and results, and a number of school activities, 

such as testing students’ ability to read and apply digital text, no longer be restricted to 

pencil and paper. Regardless of the benefits, running NAPLAN online presents 

challenges to schools’ digital capabilities. ACARA proposed a massive program of 

work, including ensuring the readiness of school infrastructure, understanding the scale 

of the task and improving school leadership (Lee, 2014). 

A study exploring the influence of ICT on learning activities and the effect of 

the local environment on teachers’ efforts towards using ICT in class was conducted by 

Hayes (2007). The study took place in six public schools in New South Wales, and 

involved interviewing teachers and making classroom observations. The study 

established that most teachers did not alter their teaching methods or the design of the 

learning process. The study also found that teachers replicated manual tasks when using 

ICT. Multiple stakeholder involvement and strong leadership from head teachers 

encouraged some teachers to become involved in ICT integration in their classrooms. 

Head-teacher commitment was found to contribute towards goal setting, using ICT in 

schools and the creation of new ways to incorporate ICT into the learning process. In 

the study, technical support was also identified to be of importance, because teachers 

sometimes experienced technical problems in the operation of ICT tools in classrooms 

(Ghavifekr et al., 2016). The study concluded that, for the successful integration of ICT, 

basic school activities needed major changes and a re-orientation towards the use of 



  

51 

ICT. Another study established that some regional and rural areas faced problems of 

inadequate equipment, lack of skilled ICT teachers and slow Internet connections 

(Michael, 2016). These two studies suggest that the assertion that successful integration 

of ICT in schools necessarily leads to an improved educational system remains 

contentious. 

In Australia, ICT learning platforms provided to all government teachers include 

online portals, with excellent digital educational learning resources provided by art 

galleries, museums and other Australian cultural institutions. Other digital resources 

available in Australian schools through ICT-facilitated platforms include digital 

learning objects and the learning federations. 

The Digital Technologies curriculum aims to develop students’ computational 

thinking skills and problem-solving strategies through building their knowledge of 

digital systems, data management and manipulation and the use of algorithms and 

models to create digital solutions (Falkner, Vivian & Falkner, 2014). The curriculum is 

built around 10 key concepts, which are understood to represent the 10 core aspects of 

ICT that have remained true since the 1960s and will remain true into the future, long 

past when the first students graduate from this curriculum (Digital Technologies Hub, 

2017). These concepts are: Abstraction, data collection, data representation, data 

interpretation, specification, algorithms, Implementation, digital systems, interactions, 

impact.  

As a result of the Digital Technologies curriculum, as well as the more general 

focus in the National Curriculum on digital literacy, ICT is now a cornerstone of 

education in Australia from the very early years (F–2), during which students are 

encouraged across all subject areas not only to solve simple problems in the digital 

world, but also to build their understanding of how the real and digital worlds are 

related, how technology is used in communication, and why precise instructions are 
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needed when operating in the digital world. As students progress in their studies, they 

are asked to consider the broader societal and ethical implications of digital 

technologies at increasing scales, and to work on increasingly sophisticated problems 

(Falkner, Vivian & Falkner, 2014). By integrating these activities into all subject areas, 

students will be empowered with a deep and holistic understanding of the thinking and 

problem-solving skills, as well as the practical strategies and techniques, required to 

work in any area or field, which will each inevitably be reliant in some way on ICT. 

This is provided the very real challenges to effective implementation in terms of 

training and professional development and empirically informed pedagogies can be 

addressed.  

2.14 TPACK 

The interconnection between a teacher’s knowledge of pedagogy, content and 

technology is the focus of TPACK (Mishra & Koehler, 2006). TPACK is a theoretical 

framework for twenty–first century teaching, as it conceptualises the knowledge 

domains that teachers need to integrate TK with their pedagogical knowledge and their 

content knowledge (Borthwick et al., 2008; Harris & Hofer, 2009). 

TPACK was proposed by Mishra and Koehler (2006) as a theoretical framework 

describing the process teachers experience when technology is successfully introduced 

into education delivery. TPACK stresses the significance of interconnections between a 

teacher’s knowledge of pedagogy and content and their incorporation of technology. 

Thus, a detailed set of competencies that teachers require to effectively integrate 

technology into their educational practice is the primary focus of TPACK. In 

accordance with the framework, an effective educator needs a combination of multiple 

knowledge domains to enable them to teach their subject matter effectively using 

technology. The effective use of ICT tools in learning has been found to enhance 

educational outcomes (Chai, Koh & Tsai, 2010). 
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Importantly, the expertise that is embodied in an instructor’s TPACK is not the 

same as the expert knowledge of a discipline. Teaching mathematics to Year 5 students 

requires different ICT pedagogical knowledge from that of teaching history in high 

school or literacy in the early years. Therefore, according to the TPACK framework, 

instructors must make creative relationships between what is being taught and the way it 

is taught (Tondeur, Roblin, van Braak, Fisser & Voogt, 2013). TPACK is a framework 

encouraging and facilitating teachers in the integration of ICT in their own teaching as 

well as school policies and procedures. TPACK is a direct reflection of contemporary 

use of technology in modern society and what this means for the future (Koehler & 

Mishra, 2009). 

The TPACK model enhances learning through seven knowledge domains: 

Content Knowledge (CK), Pedagogical Knowledge (PK), Technological Knowledge 

(TK), Technological Content Knowledge (TCK), Pedagogical Content Knowledge 

(PCK), Technological Pedagogical Knowledge (TPK) and TPACK. It is important to 

appreciate that different pedagogies have different effects on the perspectives of 

learners in these seven knowledge domains. 

Research studies have already indicated that the TPACK model not only 

significantly enhances the learning experience of students, but also assists in teaching 

procedures and approaches (Harris, Mishra & Koehler, 2009). Further, successful 

integration of technology at educational institutions enhances a student’s ability to use 

technology in various personal and professional functions in the future (Harris et al., 

2009). 

ICT use, on its own, is not sufficient to achieve this goal, as teachers also require 

a deep understanding of their subject combined with a profound knowledge of what is 

appropriate in learning. This combination is referred to as PCK (Shulman & Wilson, 

2004). In both Australia and Saudi Arabia, PCK has enabled professional teachers to 
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transform their subject matter and present it in ways that allow individual learners to 

access it. Through the incorporation of ICT, teachers enable their learners to access 

content in new ways (Voogt, Fisser, Roblin, Tondeur & van Braak, 2012). In this sense, 

the TPACK framework helps educators transform their pedagogy by offering a new 

means of engaging their learners. 

TPACK as a conceptual framework provides a lens for describing and analysing 

the use of ICT in education as well as in professional work. Koehler and Mishra (2009) 

suggested that the TPACK framework enables researchers to ascertain teacher 

effectiveness, particularly the effectiveness of their integration of technology in 

teaching and learning. 

The TPACK framework is used in this study because of its many merits. The 

framework focuses on the integration of ICT in the classroom, and emphasises that a 

sound curriculum incorporates the use of ICT in teaching and learning (Koehler & 

Mishra, 2009). For this reason, effective teachers require the following knowledge: 

 PCK is an understanding of the teaching techniques that fit the content and 

goals of the subject. 

 CK is an analysis of curriculum documents that underscore the subject 

matter and the main concepts of learning. It is also essential to focus on 

higher-level communication and thinking in the curriculum. 

 PK is an understanding of the techniques and strategies that are used in 

classrooms and the surrounding environment, with the core aim of meeting 

curriculum goals. 

 TK is the knowledge and skills to incorporate digital and non-digital 

strategies and technologies in classrooms. 

 TCK Technological content knowledge refers to how technology is used in a 

subject area. 
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 TPK Technological pedagogical knowledge is an understanding of how to 

choose and manage technology for students to the affordances and 

constraints of technology as an enabler of different teaching and learning. 

The intersection of the various types of knowledge in the TPACK model is 

shown in Figure 2.4. The model highlights the knowledge that is essential to effective 

teaching and learning and the integral place of ICT use. 

 

Figure 2.4: The TPACK Framework and its Knowledge Components (Koehler & 

Mishra, 2009). 

2.14.1 Applying TPACK to Learning 

According to Finger, Albion & Jamieson-Proctor (2010), TPACK illustrates to 

teachers how the integration of technology in their pedagogy can lead to good teaching. 

Teachers learn that technology is only one of the three major elements of effective 

teaching, which comprise pedagogy, content and technology. Finger et al. (2010) 

claimed that ICT initiatives that aim to provide teachers with increased technological 

skills do not succeed when the focus is restricted to TK without consideration of PK and 

CK. The TPACK conceptualisation informs implementation, design and thinking of 

training and professional development programs for teachers. In most cases, teachers 

have argued that professional growth is centred on TK through the introduction of 
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software and hardware applications, without consideration of content or pedagogy. 

Therefore, any incorporation of ICT should entail the recognition of the dynamic 

interaction between CK, PK and TK. 

According to Finger et al. (2010), society is moving from the paper-based 

industrial-age model of schooling to a digital paradigm more suitable for schooling in 

an information-age model. According to Tondeur, van Braak, Sang, Voogt, Fisser and 

Ottenbreit-Leftwich (2012), the heart of excellent instruction with technology entails the 

three major components—content, technology and pedagogy as well as the links 

between these. 

Teacher education programs strive to select and implement the most productive 

strategies for preparing pre-service teachers to include technology in their lessons 

(Tondeur et al., 2012). Most attempt to advance pre-service teachers’ technology skills 

through introductory educational technology subjects. However, most researchers 

suggest that technology skills should be integrated throughout the teacher education 

program, to provide pre-service teachers with the experience and skills to apply 

technology to their content areas. Given the assumption that technology needs to be 

linked to explicit content areas and pedagogy, researchers such as Tondeur et al. (2012) 

introduced TPACK as a framework to integrate the aforementioned three key 

components. 

According to Tondeur et al. (2012), TPACK comprises a connected knowledge 

base of TK, PK and CK. Besides knowledge of learners, subject-matter content and 

pedagogy must enable teachers to gain competency in using technology to teach in 

classrooms. Finger et al. (2015) asserted that TPACK is a blueprint that stresses the 

significance of preparing pre-service teachers to make sensible choices in their 

application of technology when teaching. With respect to TPACK, technology does not 

call for one single pedagogical point of reference. TPACK brings a spectrum of 
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perspectives to learning and teaching, where teachers select detailed technological 

applications that correspond to their curriculum and suit existing educational 

convictions. As a result, technology skills require integration throughout the teacher 

education curriculum to provide teachers with skills in the application of technology 

appropriate to their content fields and pedagogical perspectives (Finger et al., 2015; 

Tondeur et al., 2012). 

2.14.2 TPACK Implementation in Saudi Arabia 

TPACK has also been recognised in Saudi Arabia, with sessions organised by 

teachers and schools where those taking part are asked to review a list of projects. The 

projects range across various content areas: science, mathematics, language, arts, history 

and literature, and across grade levels, from elementary to secondary school (Alsofyani, 

Aris & Alshareef, 2011). The participants are asked to work in groups to apply the 

guidelines of TPACK. They are asked questions on how to better present a project 

designed by instructors with an understanding of TPACK dynamics, and how the 

projects could be improved or adapted to better reflect the principles of TPACK. This is 

arguably the best way of applying TPACK, that is, by being grounded in specific 

examples, the somewhat abstract ideas of TPACK’s intersecting knowledge base can be 

linked to actual projects as well as implementation. 

A study by Alshehri (2012) was conducted to investigate the assumption that 

teachers’ ability to integrate technology into their teaching is critical to effective 

teaching of mathematics. The study involved Years 7–12 mathematics teachers in Saudi 

Arabia, and was designed to investigate how their expertise in TPACK influences their 

teaching and learning practice. A self-evaluation questionnaire and the principals’ rating 

of teacher effectiveness measured the teachers’ knowledge of technology, pedagogy and 

mathematics content. The study found that Saudi Arabian mathematics teachers rated 

highly on their knowledge domains and sub-domains of TPACK and that they were 
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most confident in their pedagogic knowledge. In addition, they tended to rate their 

competency at the same level across the sub-domain of technology. Self-report of 

knowledge domains and sub-domains was found to be the same among participants of 

similar demographic characteristics (Alresheed, Leask & Raiker, 2015). 

The above studies indicate that Saudi teachers are becoming more aware of the 

importance of technology in education. While the number of studies on teacher 

understanding of TPACK is limited, they do exist and some, albeit limited, research has 

been conducted in this area. 

2.14.3 TPACK Implementation in Australia 

The Australian educational system appreciates the relevance of the TPACK 

model in the context of current economic and social trends worldwide (Buchanan, 

Holmes, Preston & Shaw, 2015). With recent advancements in technology, particularly 

information communications systems and management information systems, many 

aspects of daily life are reliant on modern communication technologies. Technology 

integration into education systems is an important objective for many Australian 

schools, driven by the role that technology plays in the exchange of information 

(Romeo, Lloyd, & Downes, 2012). 

The TPACK model has been encouraged to inform initial teacher education 

programs in Australia so that future teachers have the capabilities needed (Finger, 

Jamieson-Proctor, & Albion, 2010; Romeo et al., 2012). In this way, future teachers can 

meet the challenges whereby primary schools in Australia are responsible for 

facilitating and fostering access to technology as a means of learning, promotion of 

social awareness and improvement of technological skills and comprehension of 

students. Further, TPACK will build teacher awareness and capabilities to address 

concerns associated with online environments for learning by students at school and out 

of school. 
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2.15 SAMR 

SAMR is the model that shows how to reflect using technology into classroom 

using Substitution, Augmentation, Modification and Redefinition. This model 

represents a progression up a ladder. Puentedura (2012). Puentedura (2012) formulated 

the SAMR model (see Figure 2.5), which integrates the six critical success factors of 

Cochrane (2012) that underline the importance of creating continued interaction to 

advance the development of ontological changes, both for students and teachers. 

 

Figure 2.5: SAMR Model (Puentedura, 2012).The six factors are: 

1- Immersion of technology into the teaching course and assessment; 

2- lecturing equipment including projectors and ICT tools; 

3- Facilitating students to form an inclusive learning environment; 

4- Effective and non-distractive use of mobile devices and web 2.0 social software; 

5- A technical and teaching assistance team; and 

6- Regular contact between all parties involved. 

In sum, these contribute to positive, progressive, ontological change. 

Bassett and Kelly (2013) asserted that substitution is the most general type of 

technology use, where technology is used to replace existing tools. A good example is 

recording a lesson on a tablet or a smart phone rather than handwriting it in a book. 

Augmentation occurs when technology advances an activity, for instance, having an 
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application that arranges photos when they are taken. Modification occurs when 

technology is used to perform an activity in a different manner than previously, for 

example, using an application that edits photos and allows the user to share them. Last, 

redefinition implies that technology is applied to create an opportunity for an activity 

that otherwise could not have been performed, for example, an online video lesson. 

SAMR propagates the ideals of TPACK beyond simple merging of knowledge areas, 

extending to levels of indispensability, breaking down the power and impact of 

technology and tracing the infiltration of technology to an eventual invisible and 

seamless integration. 

The following Table depicts the link between the Niess TPACK Model and the 

SAMR Model with an explanation of how technology leads to an increase in 

functionality and improvement not only in student’s knowledge and engagement but 

also teacher acceptance and advancement.  

2.16 Synthesis of TPACK and SAMR Literature 

As noted by Hilton (2016), with new technologies continuing to be applied in 

curricula, such as in social studies’ classrooms, teachers need to integrate technologies 

in a systematic way to ensure improved learning. Presently, there is a growing 

awareness and some advocacy for drawing on either SAMR or TPACK to conceptualise 

technologies and teaching. 

Selecting the better model to apply is challenging, as both provide value, 

depending on the context and purpose of their use. However, as explained by Tondeur 

et al. (2012), the TPACK model centres on knowledge required to effectively integrate 

technology with pedagogy and content, while the SAMR model centres on what 

purposeful technology integration might look like. For effective teaching using 

technology, schools and teachers could draw on both models. 
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2.17 An Overview of the Literature 

From this review of the relevant literature and this researcher’s further 

investigation into the literature in general, differences and similarities between the use 

of ICT in schools in Saudi Arabia and Australia can be identified (see Table 2.1). 

Studies that relate to these topics are included in this table. 

Table 2.1: Differences in ICT Use in Australian and Saudi Arabian Schools 

Saudi Arabia Australia 

1. Uses of ICT in Schools 

- Presentations 

- Recording student grades 

- Typing worksheets (Ahmed, 2016) 

1. Uses of ICT in Schools 

- Obtaining information and content 

- Sharing information (Bélanger & Crossler, 

2011) 

2. Teacher Capabilities 

- Limited 

- Lack of confidence 

- Lack of effective training (Al Ghamdi et al., 

2016) 

- Low experience with ICT and e-learning 

(Bingimlas, 2009) 

2. Teacher Capabilities 

- Improving confidence with modern 

technology, but challenges remain 

- Improving ICT capabilities of teacher 

education students (Romeo et al., 2012) 

 

3. Access to ICT 

- Limited by funding and geographical location 

(Bingimlas, 2009) 

- Few technological tools (Oyaid, 2009) 

- Teachers post electronic responses only when 

required to (Khan, Hasan & Clement, 2012) 

- Lack of resources (Khan, Hasan & Clement, 

2012) 

3. Access to ICT 

- Provided to all teachers 

- Digital resources available including digital 

learning objects for student teachers (Romeo et 

al., 2012) 

4. ICT in Public and Private Schooling 

- Limited basic infrastructure to implement 

ICT systems in regional and public schools 

(Bingimlas, 2009) 

4. ICT in Public, Catholic and Independent 

Schooling 

- Available in both private and public education 

systems (Pegrum, Oakley & Faulkner, 2013) 

- Financial support available to all primary 

schools 

- Minimum targeted proficiencies for teacher 

education students (Romeo et al., 2012) 

5. Resistance by Teachers 

- Experienced teachers may not consider the 

use of technology as their responsibility (Al 

Mulhim, 2014) 

 

5. Resistance by Teachers 

- Unimproved condition of ICT knowledge and 

computer skills (Toomey, 2013) 

- Lack of training and experience, particularly 

professional development (Bingimlas, 2009) 
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6. TPACK 

- Teacher understanding of TPACK is limited 

 

6. TPACK 

- Many studies use TPACK as a theoretical 

framework to contribute to understandings 

between different knowledge domains (Tatnall, 

2017) 

 

In addition to identifying similarities and differences, the literature review 

identified various barriers to ICT use in Australian and Saudi Arabian schools (see 

Table 2.2). 

Table 2.2: Barriers to ICT Use in Saudi Arabian and Australian Schools 

Saudi Arabia Australia 

1. Teachers and teaching 

Teachers do not want to use ICT because of 

busy schedules (Al-Alwani, cited in 

Bingimlas, 2009) 

 

2. Internet and infrastructure concerns 

Lack of technical support 

Teachers did not want to use ICT if there 

was no technical support (Bingimlas, 2009) 

Implementation of ICT can continue with 

access to the Internet 

Negative views about content on the Internet 

have adverse effects 

The Internet may not be considered ethically 

abhorrent in some western societies, but 

Saudi Arabian culture does not accept online 

modes owing to influence of Islamic 

religion (Almalki & Williams, 2012) 

1. Teachers and teaching 

Teachers use ICT to replicate tasks usually 

completed without ICT (Hayes, 2007) 

Some teachers want to stick to old teaching 

styles 

Lack of innovation integrating technology to 

solve classroom problems (Goodwin, 2012) 

Female teachers less confident than male 

teachers in using ICT (Jamieson-Proctor & 

Finger, 2008). 

 

2. Internet and infrastructure concerns 

Lack of reliable equipment 

Slower Internet access 

Lack of skilled ICT teachers (Michael, 2016) 

 

 

In addition, a review of relevant literature was conducted that identified research 

undertaken into ICT use in schools, together with the research method, research 

approach and theme of the research. While not an exhaustive list of all relevant 

research, a selection is provided in Table 2.3. Some studies are given in this table that 

were not, for reasons of space, discussed in the literature review, but are worth 

mentioning. 
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Table 2.3: Summary of Research on ICT Use in Schools 

References Research 

Method 

Research 

Approach 

Theme of Research 

Giannakos, Doukakis, 

Pappas, Adamopoulos & 

Giannopoulou (2015) 

Cuckle & Clarke (2015) 

Hassan et al. (2012) 

Dick, Carey & Carey (2006) 

Survey study Qualitative Integration of systematic 

teaching in schools 

Finger & Jamieson-Proctor 

(2012) 

Albion et al. (2012) 

Harris & Hofer (2009) 

Finger et al. (2010) 

Case study Mixed Determination of 

TPACK application in 

Australian schools 

Lajoie & Derry (2013) 

Lane (2012) 

Watson & Tinsley (2013) 

Hunter (2015) 

Evaluation study Qualitative Analysis of technology 

use in Australian schools 

Chai et al. (2010) 

Herring, Koehler & Mishra 

(2016) 

Harris & Hofer (2009)  

Kommers, Issa, Sharef & 

Isaías (2013) 

Jun, Park & Jang (2012) 

Koehler & Mishra (2009) 

Intervention 

studies 

Mixed The meaning and 

application of TPACK 

models 

Jordan (2014) 

Kafyulilo (2012) 

Jordan & Dinh (2012) 

Parker, Maor & Herrington 

(2013) 

Hardware and 

software 

application 

Qualitative Digital pedagogies in 

Australia 

Muller & Plessis (2013) 

Nickerson & Zodhiates 

(2013) 

Lloyd (2005) 

Intervention 

studies 

Mixed Social implications of 

technology in education 

 

From the above discussion, it is evident that, while Saudi Arabia is making 

significant progress in boosting ICT in primary schools, Australia is further ahead. The 

literature suggests that there is a higher prevalence of access to ICT in Australian 

primary schools compared with primary schools in Saudi Arabia. Nevertheless, in the 

past decade, both countries have experienced expansion of ICT use in primary schools. 
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2.18 Conceptual Framework to Guide the Study 

Niess et al. (2009) proposed that the use of technology, content and pedagogy 

could be described in a five-step process of the stages of integration of technology with 

PCK. The first step is the recognition or knowledge phase, in which teachers use 

technology and understand its importance to a subject area, but are not yet able to 

integrate the technology into their teaching (see Figure 2.6). This could be because of 

barriers to the introduction of technology such as a lack of support staff or training or 

ICT tools.  The second step is the accepting or persuasion phase, which involves the 

formation of either a favourable or negative attitude towards using technology in 

teaching. Once a teacher has been persuaded and accepts the technology, it is more 

likely that they will be more successful in integrating such technology into their 

teaching practices. The third step is the adapting or decision phase, involving teachers 

engaging in technological activities that lead them to adopt or reject technology in 

teaching. This crucial phase requires a teacher to decide how and where they intend to 

adapt the new technology into their classroom and their style of teaching. The fourth 

step is the exploration or implementation phase, whereby teachers who have accepted 

the use of technology actively integrate it into their teaching and learning. It is at this 

stage that the teacher allows students to explore the possibilities in research and 

information gathering as part of the students learning process. Finally, the fifth step is 

the advanced or confirmation phase, which occurs when teachers evaluate the impact of 

integrating technology in their teaching. Niess 2009 explains this essential stage as the 

moment when a teacher accepts and understands that a “sustained innovation in 

modifying own curriculum” effectively incorporates “technology as a teaching and 

learning tool”. At this point, TPACK is considered achieved. 
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Figure 2.6: Stages of Integration of Technology with PCK (Niess et al., 2009) 

The framework developed by Niess et al. (2009) builds on the TPACK 

framework (see Figure 2.4). In this study, the framework above is used since it helps 

guide the analysis process of schools being studied. It is especially helpful in 

understanding the relative stages of adoption that exist between primary schools studied 

in Australia and Saudi Arabia. In this comparative study, an attempt is made to 

determine where each of these nations is situated in terms of ICT integration. 

TPACK, as outlined earlier in this chapter, is a conceptualisation which ahs been 

sued to create an expanding research literature base. An example of that research is the 

conceptual framework proposed by Niess et al. (2009) and displayed in Figure 2.6. 

Their research has demonstrated that identifiable stages of integration of technologies 

with pedagogical content knowledge are possible.  While Neiss et al. applied this 

conceptualisation to mathematics teaching using technologies, this conceptual model 

has been adopted for this study  to illustrate the relative position of TPACK of schools 

and teachers in this comparative study of ICT use in primary schools in Saudi Arabia 

and in Australia. Table 2.1 shows some differences in individual beliefs about TPACK 

level, however the positions are disparate suggesting that the TPACK model is useful as 

a method for broad identification (Phillips, 2016).  
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2.19 Chapter Summary 

This chapter reviewed the current literature relevant to ICT use in schools, with 

a specific focus on ICT use in schools in Saudi Arabia and Australia. The review 

assessed the importance of ICT in education and the rising awareness of its impact on 

society and education in general. It examined issues facing Saudi Arabia’s and 

Australia’s education systems in terms of the introduction of ICT in education. An 

examination of the literature showed that each country was presently having different 

experiences with ICT introduction. In Australia, broadly speaking, ICT integration has 

progressed quite rapidly, encountering many issues such as teacher confidence, teacher 

resistance, teacher training, TK, access to equipment and adapting and adopting 

appropriate pedagogy for the use of ICT in education. Similarly, the literature shows 

Saudi Arabia is encountering similar issues, albeit for different reasons. For example, 

access to ICT equipment and the Internet in an Australian context differs to the Saudi 

experience. In Australia, funding is available and the infrastructure is provided; 

however, issues remain around levels of equipment, teacher knowledge of how to use 

equipment, both technically and pedagogically. In Saudi, the provision of equipment 

and infrastructure is lower and teacher resistance regarding content of the Internet and 

their own teaching responsibility with respect to ICT usage in the classroom are 

apparent. 

Since the purpose of this research is to conduct a comparative study of a sample 

of Australian and Saudi Arabian primary schools to evaluate what can be learned from 

each country’s experience, the review examined the literature on the importance of 

comparative education. An understanding of comparative education is essential to 

assessing the true value of this research and for gaining perspective on the cultural 

issues and differences within education systems, which undoubtedly arise through this 

study. It was imperative to review potential frameworks under which the examination 



  

67 

could be undertaken. The review assessed the TPACK model and the SAMR model as 

frameworks for assessing both countries’ progress in terms of ICT adoption. The 

TPACK model was chosen because it stresses not just TK but the successful integration 

of the three major elements of effective teaching: pedagogy, content and technology. In 

this sense, the TPACK conceptualisation informs implementation, design and thinking 

surrounding the training and professional development of teachers (Finger et al., 2010). 

Having established the framework, the review examined the experiences of other 

researchers to gain a more comprehensive understanding of the advantages, 

disadvantages, barriers and benefits of ICT usage in schools, especially in primary 

education in Australia and Saudi Arabia. 

To a large extent, the review of the literature showed that the adoption of ICT in 

education is progressing very differently in countries around the world. The reasons for 

these differences are highly dependent on the individual circumstances of each country, 

and are not strictly dependent on financial barriers but are also closely associated with 

cultural barriers, teacher attitudes, TK, confidence, dominant technologies and teaching 

methods used. This study adds value by shining light on the present state of adoption in 

both countries, providing a better understanding of progress made in terms of ICT 

adoption in education, especially in the primary education sector, and increasing our 

understanding of what needs to be done in both contexts. That is, the study identifies 

what can be learned from this study and informs recommendations. The next chapter 

presents the research design and methodology for this study. 
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Chapter 3: Methodology 

3.1 Introduction 

This chapter discusses the research design and methodologies used to collect the 

data to answer the research questions. After the discussion of these methodologies, 

including data collection methods, justification for choices is presented, including 

discussion of gender and cultural issues that affected the study. The chapter then 

summarises procedures used to analyse the data, and discusses research ethics complied 

with throughout the data collection process. Finally, the validity of the design is 

discussed. 

3.2 Research Design 

This research project conducted a comparative study approach focusing on six 

schools: four primary schools in Saudi Arabia and two primary schools in Australia. A 

comparative study was designed to examine the differences and similarities between 

those schools, and this comparative analysis is presented in Chapters 4 and 5. The 

research design involved a five stage process (see Figure 3.1). 

 

Figure 3.1: Research Design 

Research 
Design 

Defining the 
research questions 

Choosing the cases 
and determining 

data gathering and 
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Preparing data 
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analysing the data 

Writing the report 
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The research questions are: 

1- What is the current state of ICT usage for teaching and learning in 

selected primary schools in Saudi Arabia and Australia? 

2- What are the similarities and differences in ICT adoption and 

implementation for learning and teaching between selected schools in 

Saudi Arabia and Australia? 

3- What recommendations can be made for improving ICT usage in 

teaching and learning in primary schools in Saudi Arabia and Australia? 

These questions were designed to extract information regarding attitudes to ICT 

from students and teachers, about their perceptions of the ICT usage in their schools, 

and to allow for comparative analysis through investigating how to improve ICT use in 

primary schools in both Australia and Saudi Arabia. The research methodology, 

discussed in greater detail in the following section, was guided by the research design 

and process to collect data regarding ICT use in Australian and Saudi Arabian schools 

to provide a comparative study. The six schools served as small samples from the two 

nations, and although limited in their power to represent schools in both countries more 

broadly, they served to investigate the research questions. 

The methodology design attempted to identify similarities and differences 

between the use of ICT in primary schools in the two countries. The subsequent 

presentation of findings and analysis in Chapters 4 and 5 provide insights to 

complement and extend the existing literature on ICT use in those countries. 

3.3 Research Methodology 

Methodology refers to a methodical and theoretical analysis of the procedures 

that are used in a field of study or even the theoretical assessment of the body of 

concepts and methods that are linked to a branch of knowledge. It includes principles 

such as the theoretical model, paradigm and qualitative or quantitative techniques. The 
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main purpose of a methodology is not to provide solutions but instead to provide a 

theoretical underpinning for the comprehension of methods that can be used in a 

particular study (Tashakkori & Creswell, 2007). 

For this research, a correlational comparative study design was selected, using 

survey as the quantitative element, complimented by qualitative interviews to provide a 

thicker description of the study. The comparative study has a long history in the study 

of education (Khakpour, 2012) and encompasses a range of types of comparative case 

study design (Levy, 2008). This study adopted a correlational comparative study design 

(Khakpour, 2012), in which cases were selected that were deemed sufficiently 

comparable, to evaluate the similarities and differences between two countries.  

Although comparative studies, are recognised as having significant limitations in 

terms of causal problems, lack of capacity to explain internal diversity due to use of 

averages or means, and an inherent weakness when confronted with situations involving 

complex causation (Campbell, 2010; Khakpour, 2012; Levy, 2008), for the purposes of 

this study, which is the first of its kind to compare Australia and Saudi Arabia, this 

methodology was deemed appropriate for identifying important similarities, differences 

and patterns between the countries.   

Surveys of students and teachers and interviews of teachers were the preferred 

data collection procedures to provide firsthand information and in consideration of the 

logistics and practical aspects, including the time factor. It was important to ensure that 

the scope and scale of the research task was manageable, as it involved substantial 

planning and activities to collect data from students and teachers in both Australia and 

Saudi Arabia. Surveys enabled quantitative data collection on the usage of ICT inside 

and outside of schools and the value of ICT usage for educational purposes. They 

consisted of questions informed by issues identified in the review of relevant literature. 
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The research project used the research framework (see Figure 3.1) to guide the 

research process (see Figure 3.2), and involved investigation whereby students and 

teachers were the main participants. The methodology used in the research generated 

both qualitative and quantitative data, using semi-structured interviews for teachers and 

survey instruments for students and teachers. Surveys and interviews were used to 

collect data on teacher attitudes towards the integration of ICT in Saudi Arabian and 

Australian primary schools. Surveys were used to collect data from students. 

 

Figure 3.2: Research Process. 

3.4 Data Collection Methods 

Data were collected through teacher surveys (see Appendix A), student surveys 

(see Appendix B) and teacher interviews (see Appendix C). Interviews were also 

conducted with a sample of teachers who volunteered to participate in additional 

interviews conducted in the research study. The methodology used in the research 

project generated both qualitative and quantitative data using data collection instruments 
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that sought information about TPACK for teachers and the use of ICT both inside and 

outside of school for teachers and students. 

Since the method of direct observation required more time than was available to 

the researcher, and can be subjective depending on the observer (Walliman, 2010), it 

was not used as part of this research study’s methodology. Surveys were supplemented 

by interviews. Interviews facilitate the gathering of essential points that could not 

otherwise be readily known; however, people are not always honest during interviews, 

and the use of anonymous surveys can alleviate this problem (Creswell & Clark, 2007). 

3.5 Interviews 

Interviews were used to collect data from teachers in the six primary schools 

across year levels. Interviews with male teachers in Saudi Arabia and all Australian 

teachers were conducted face to face, using structured and unstructured questions, and 

anonymity was preserved to ensure that interviewees could answer without inhibition. 

Interviews with female teachers in Saudi Arabia were limited to telephone interviews. 

For teachers, interviewees teachers were administered the Teacher Survey, and 

then a sample of those teachers agreed to participate in the Teachers Interview. Schools 

were chosen via a purposeful sampling method for ICT-integrated schools. Surveys 

were more flexible than interviews because of the variable modes of delivery. 

The interview and survey instruments were tested and redesigned during a pilot 

study. The final versions of the interview and survey instruments were used to collect 

data on ICT use, as well as attitudes towards ICT use. During Phase 1 of the project, the 

study was conducted in two public schools in Saudi Arabia—public girls’ school A and 

public boys’ school C. This initial phase developed ICT-facilitated teaching and 

learning scenarios, such as ICT use inside schools and ICT use at home, which were 

later followed by data collection. The results of this process were used to form 

recommendations aimed at enhancing the use of ICT in primary schools. 
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In the semi-structured interviews, teachers were asked about factors influencing 

their ICT use and how they would like to use ICT for teaching and learning purposes. 

Interviews were considered the most effective instruments, as they would enable 

collection of comprehensive data that would provide diverse opinions on the subject 

matter under study (Englander, 2012). 

3.5.1 Teacher Interviews 

Semi-structured interviews were conducted with 28 teachers from the Saudi 

Arabian and Australian schools. Interviews can range in style from close ended or 

structured through to open ended. After considering the range of interview styles, this 

study adopted a semi-structured interview format, to include both pre-determined 

questions informed by the literature review and open-ended questions. This approach 

helped to ensure that the interviews included questions that were non-directive, to avoid 

biased findings. This means that, while conducting the interview, the researcher avoids 

influencing the interviewee, so that the research remains objective (Wengraf, 2001). 

Religion and culture, as social factors, have been identified as likely to influence 

the type of answers interviewees from different social groups provide (Blaydes & 

Gillum, 2013). In the current study, the interview questions needed to allow space for 

interactions and critical reflection between the interviewee and the interviewer (Joubish, 

2009), and for cultural and social contexts in which the interviews were conducted. In 

this study, the interviews were used to examine past and future behaviours, attitudes and 

subjective states as well as information. 

3.5.2 Surveys 

For the purpose of quantitative data collection, a survey is the most appropriate 

method (Usun, 2009). The questions were derived from the review of the literature and 

informed in particular by the issues summarised in Table 3.1. Conducting surveys in 

educational institutions such as primary schools requires an approach that is sensitive to 
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the children being asked to participate in a survey and their parents and teachers. 

Further, full cooperation is required from the participating schools. This means it is 

important to obtain full agreement from the appropriate governing body and principals. 

To organise surveying of schools, it was also essential to have the full support of my 

supervisor and faculty at the university and the Department of Training and 

Development, Ministry of Education, Saudi Arabia. In collecting data, after meeting 

with the Department Head of Training and Development Ministry of Education, Saudi 

Arabia, I was accorded a Letter of Facilitation for entering Saudi primary schools to 

conduct surveys (see Appendix D). Four primary schools (two male-only and two 

female-only) were selected for the study, based on the recommendation of the 

instructor. In the selection, the instructor nominated two specific private schools (one 

male-only, one female-only), then offered a range of public schools for me as the 

researcher to access for selecting schools. The selection criteria were based on my 

request for interviews in private schools successfully using ICT. In public schools, 

selection was based on schools having limited access to ICT tools. These were outer-

suburban schools in Al-Riyadh, Jeddah and Makkah. 

In contrast, the Australian schools were determined by a range of considerations, 

including the ability to gain approval for access to those schools, the requirement to 

select one government and one independent school, access (i.e., near the university) and 

the preference to select schools considered by my supervisory team interested in the use 

of ICT for improving learning and teaching. School E, an independent school, and 

School F, a state school, were chosen using purposeful sampling methods, in which 

only samples related to the research are drawn from the population. Both schools are 

located on the Gold Coast, in Queensland, Australia. 

Logistics had to be arranged surrounding survey distribution, including but not 

limited to gaining school and parental approval. Some surveys were tailored to consider 
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the sensitivity of children. Interviews were semi-structured to achieve more relevant and 

time-efficient results. Convenience sampling was used to locate participants. Qualitative 

analysis was primarily carried out using thematic analysis, while qualitative analysis 

involved a variety of descriptive statistical techniques, employing the help of statistical 

analysis software. Deductive reasoning was important for interpreting the analysis. A 

theory’s quality can be determined by the process of its construction, and is vital to 

determining validity. Research ethics, participant safety, risk and benefit were 

considered, and approval was received from all parties. 

3.5.2.1 Survey Development Process 

The survey questions were informed by the relevant literature on ICT. The use 

of semi-structured interviews enhanced the reliability of the results by making the 

results quantifiably measurable. The main reason for using a questionnaire was the need 

to collect data that could be generalised to the broader population (Oyaid, 2009). 

Self-administered questionnaires can collect data from a wider population than 

interviews. These questionnaires were available online and offline in a hard-copy format 

that was distributed to teachers and students. Using questionnaires fulfilled the research 

aims by providing descriptive data from the targeted population, including their 

attitudes, beliefs, relations and practices (Cohen, Manion & Morrison, 2000; Wyatt, 

2014). 

3.5.2.2 Teacher Survey 

Interview questions and surveys were based on modified questions from 

previous research studies. Questions from Oyaid (2009) were revised, and other relevant 

questions from TPACK were used in the surveys. Survey questions by Alaqqad (2009) 

were drawn on in constructing the student survey. Terminology and parts of questions 

were revised to suit contexts, and changes in curricula and technologies. Questions were 

developed and informed by the issues synthesised from the literature review in Chapter 
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2 (see Table 2.3). For example, questions sought the perceptions of teachers regarding 

their access to technical support, a lack of ICT tools offered and resistance to use 

(Oyaid, 2009). 

A pilot study was conducted to refine the teachers’ survey. This was undertaken 

with experienced teachers in both Saudi Arabian and Australian primary schools. 

Therefore, before conducting the teachers’ survey and teachers’ interviews, the Arabic 

questionnaire and interview were sent to a sample of teachers in Saudi Arabia to obtain 

feedback and to ensure that the survey questions were clear and concise. The English 

versions of the questionnaire and interview were sent to a sample of three teachers at 

School E (State school) in Australia to pilot the survey. 

Oyaid (2009) conducted a study of the effectiveness of ICT usage in the Saudi 

Arabian educational system. To enable comparisons, Oyaid (2009) used thought-

provoking questions to qualitatively assess the role ICT tools have in pedagogy, such as 

‘Do you find using technology in teaching frustrating?’ Consequently, this study was 

able to draw on Oyaid’s (2009) survey. However, modifications were required, as this 

study was conducted at a different time. Oyaid’s study was conducted in 2009 and there 

have been substantial ICT developments since, which informed the modifications. 

Additionally, Schmidt et al. (2009) designed a TPACK survey that can be used 

to measure the skills required for, and the teacher’s response to, technology use. In this 

project, some parts of that survey were used to measure TPACK, by gathering data in 

relation to teachers’ TK, TCK and TPK. These researchers based their survey on a 

previous study, in which researchers from Griffith University and the University of 

Southern Queensland conducted a survey of their final-year students to identify their 

perceptions of TPACK, to inform the redesign of university courses (Finger, Russell, 

Jamieson-Proctor & Russell, 2007). 
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A survey was conducted to obtain feedback about the use of technology in 

schools in Saudi Arabia and Australia in relation to opinions about digital technology in 

the classroom. The survey targeted school students in year levels 4, 5 and 6, both 

genders. Teachers across various subjects were also surveyed. Student Questions ranged 

from type of technology used to use at school and outside of school. Teachers were 

asked about age, teaching experience, subject specialty, and the extent of the use of 

technology both within school and outside of school. Questions also related to the use of 

TPACK and opinions about the use of ICT in the future and the ICT policy of the 

school. 

Approximately 100 teachers were issued with a survey with a return of 33 

surveys. Surveys were issued to at least 200 teachers in Saudi Arabia with a return of 79 

surveys completed. Where specified, the term “transferable skills” refers to the kind of 

activities that make improvements on the specific knowledge and can then be 

transferred to another student (Hobbs, Brown, & Gordon, 2006) 

3.5.2.3 Student Survey 

Before conducting the student surveys, the Arabic versions were sent to a 

sample of three teachers and four students in Saudi Arabia to obtain their feedback, and 

to ensure that the survey questions were clear, concise and understandable for students 

in the primary cohort. Out of the three hundred (approximately) student surveys that 

were issued online in Australia there was a response from 98 students. In Saudi Arabia, 

approximately 600 students were issued with a survey with a return of 342 .The English 

version of the student questionnaire was sent to a sample of two staff at School E. 

Teachers were asked to check the clarity of the questions and whether the questions 

were understandable to primary students and could be easily answered by them. The 

school Principal had already provided some suggestions on how to make the 
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questionnaire accessible to students, suggesting that the questions be simplified and 

made suitable for students in primary school. 

The survey questions were sent to students in the selected primary schools in 

Queensland, Australia, and Saudi Arabia. Students were given sufficient time to 

conduct the survey to give their responses freely and independently. The questionnaires 

administered to students were divided into sections and the sequence of the sections 

aligned with Cohen et al.’s (2000) suggestion that they progress from ‘objective facts to 

subjective attitudes and opinions through justifications’ (p. 398). Use of a survey as a 

data collection tool was dictated by the method’s dependability and flexibility. Surveys 

are flexible because they can be administered using a hard copy or online and they are 

dependable because the anonymity allows for honest and candid responses to questions 

by respondents ( Regehr & Bordage, 2006). 

Alaqqad (2009) used surveys for both students and teachers to conduct a study 

on incorporating ICT into the school curriculum that measured the effectiveness of the 

usage of ICT. The results of her data analysis provided evidence of the effectiveness of 

the method used. This study made use of some parts of that survey but with 

modifications, because new technology has superseded the old technology with 

increased reliability and functionality.   

3.6 Accommodating Gender and Cultural Issues in Saudi Arabia 

For the data collection in Saudi Arabian schools, important gender and cultural 

issues needed to be understood and accommodated sensitively and respectfully. 

Specifically, owing to the different nature of the educational system in Saudi Arabia, 

mixed genders do not learn together. Males are not allowed to access female schools, 

and females are not allowed to access male schools. Consequently, in Saudi Arabia, I 

faced many challenges in conducting the surveys, especially in relation to access to 

female students in the female-only schools. In these cases, I had to communicate by 
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phone or mobile with the school principals and teachers to ask their permission to do the 

survey, as well as to conduct interviews and explain the questionnaires for the female 

students. However, despite the challenges associated with access to the female-only 

schools and the subsequent difficulties in being able to explain the survey and meet 

female students, I was pleasantly surprised and sincerely appreciated the cooperation 

and the motivation of the teachers to administer the surveys. 

As well as entering the classroom and meeting students after obtaining 

permission from the school principal, I obtained signed parental consent to explain how 

to conduct the student survey and ensure all questions were clear and understandable. I 

found the teachers welcomed me, cooperated and were excited to be able to contribute 

to this research. In contrast, the teachers and students of the boys’ school would not 

allow me to conduct the survey unless I met them face to face. I was permitted to enter 

the school and stand in the classroom to explain the study. In Australia, a meeting was 

conducted in the state school. Approval was given freely following an email to the dean 

of the school. Consent from the Principals and the Deans of the private school was 

obtained via email, while consent from the state school was given at a scheduled 

meeting face to face. 

My task was facilitated in the Australian schools because I was able to 

communicate directly with teachers as well as students. For School F, which was 

selected with the help of my supervisor and as my children study in that school, it was 

easy to gain approval for the data collection. The second school was chosen following 

discussions with my supervisor, as it is one of the schools in Queensland known to 

apply ICT. Communication with the schools was easy and direct, and they expressed 

their willingness to participate in this study. Interviews conducted with the teachers 

were face to face, while the surveys were administered online to teachers and students. 
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3.7 Sampling Principles Used to Collect Data 

The participants of the study were students in Years 4–6 in the sample of Saudi 

Arabian and Australian primary schools. Schools were selected via convenience 

sampling. As outlined earlier in this chapter, the Department of Education in Saudi 

Arabia was contacted by the researcher to facilitate the choice of appropriate schools in 

Saudi Arabia. Following the recommendation of the Department of Education, and 

based on the recommendation of the Ministry of Education, Training and Development 

Department, private schools and public schools in Al-Riyadh and Jeddah were selected. 

Those schools were perceived as being schools in which ICT was being used 

effectively. 

In Australia, one independent and one government school were selected. Those 

schools were recommended by my supervisory team, and were selected because of their 

close proximity for effective access and because we were able to gain the support of the 

principals to enable data collection (see Table 3.1). 

Table 3.1: Overview of Study Sample and Data Collection 

Saudi Arabia 

School A  

Public Boy’s School 

School B   

Public Girl’s School 

School C   

Private Boy’s School 

School D 

Private Girl’s School 

Students Surveyed 

N = 84 students 

Students Surveyed  

N = 88 students 

Students Surveyed 

N = 88 students 

Students Surveyed 

N = 84 students 

Teachers Surveyed 

N = 20 teachers 

Teachers Surveyed  

N = 20 teachers 

Teachers Surveyed 

N = 20 teachers 

Teachers Surveyed 

N = 19 teachers 

Teachers Interviewed Teachers Interviewed Teachers Interviewed Teachers Interviewed 

Teachers Interviewed 
N = 5 teachers 

Teachers Interviewed 
N = 4 teachers 

Teachers Interviewed 
N = 5 teachers 

Teachers Interviewed 
N = 5 teachers 

Australia 

School E 

Independent School 

School F 

State School 

Students Surveyed  

N = 47 students 

Students Surveyed  

N = 51 students 

Teachers Surveyed  

N = 23 teachers 

Teachers Surveyed  

N = 10 teachers 

Teachers Interviewed  

N = 4 teachers 

Teachers Interviewed  

N = 5 teachers 
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3.8 Comparative Analysis Procedures 

The quantitative and qualitative data analysis processes enabling the 

comparative analysis are discussed in the following sections. Analysing qualitative data 

involves the description of ranges within which the variables changed in the research 

analysis of variation in the variables is the first step in analysing quantitative data 

(Blaikie, 2003). The principles guide the use of statistical techniques to ensure the 

objectivity of the study, ensuring that any form of bias is excluded from the findings 

(Meeker & Escobar, 2014). This allows a more relevant dissection of the findings, 

recognising any trends or unusual patterns. Calculation errors are also eliminated using 

cutting-edge equipment and cross analysis using multiple strategies. The selection and 

correct quantification of quantitative data are pivotal to the accuracy and validity of 

research, ensuring that methodology was conducted with consistent approaches, 

methods and design. 

A key step in any research project informed by surveys is analysis of the 

collected data using survey analysis software. Specific tools or methods include the 

placement of information collected into arrays, the formation of matrices into 

categories, the creation of flow charts or other displays, as well as the tabulation of 

event frequency (Creswell, 2012). Professional statistical tools such as SPSS were used. 

The results obtained were both quantitative and qualitative, acquired through 

surveys and interviews. Feedback from teachers was compared with that of students, as 

were the results on ICT usage in Australia vis-a-vis Saudi Arabia. 

3.9 Qualitative Data Analysis 

Analysis of quantitative research data principally depends on deductive 

reasoning (Silverman, 2010), which is achieved through the application of statistical 

techniques, as well as ensuring the validity of the conclusions (Meeker & Escobar, 

1998). Statistical techniques are also necessary for determining the probability that a 
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finding is due to chance, reducing the possibility of an error. The use of statistical 

techniques in analysing quantitative data is beneficial in the sense that it allows 

inferences to be made for the entire population through the analysis of a small sample. 

The qualitative analysis applied a thematic approach, in which the data collected 

were organised into themes. A thematic approach (Yin, 2011) encompasses the 

identification of patterns from information collected from interviews. A thematic 

approach is the preferred method of analysing interviews, as it enables the researcher to 

identify the major themes from the collected data and subthemes in every theme. To 

achieve this, computer-aided analysis was conducted using NVivo software, a 

qualitative analysis tool that has a wide range of features to enable identification of 

various themes. Indeed, through the query feature in NVivo, it was possible to code the 

data into major categories that are also referred to as themes and subcategories that were 

considered subthemes (Yin, 2011). NVivo enabled the identification of responses in line 

with certain themes or subthemes via the search features. Various themes that concerned 

the use of ICT in Saudi Arabia and Australia were identified and coded. 

3.10 Quantitative Data Analysis 

(ANOVA) is a descriptive statistical analysis of variance to identify the 

significance between two or more categories (Demšar 2006). Kruskal-Wallis is a 

nonparametric test denoted to the one-way ANOVA on ranks, it is nonparametric one-

way ANOVA with one independent variable. Chi-Square tests are non-parametric 

statistic test known as a distribution free statistic, used for research design (McHugh 

2013). Bonferroni correction tests are used in statistics to reduce the probability size of 

critical data (Armstrong 2014). All of these statistical tests have been used, where 

appropriate. One major limitation of using these statistical techniques is that it may be 

difficult to obtain a sample that is a true reflection of the population, which means that 

the study might result in incorrect inferences. This may be diminished through the 
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prudent selection of sample studies, by selecting schools that are acting to advance ICT 

usage and are consistent in their efforts. This may reduce the effects of interference 

from other possible variables, such as parental beliefs, age variables and mental health 

status. 

In the analysis of the data, the researcher examined the raw data using several 

analysis techniques, such as analysis of correlation and ANOVA, to establish 

connections between the object of research and the results, with reference to the primary 

research questions. Through the examination and the process of analysis, the researcher 

remained open, able to accept new opportunities, challenges and insights. The 

comparative study approach, with its use of several methods of data collection together 

with the techniques of analysis, provided the opportunity to triangulate data for the 

purposes of making the findings of the research and conclusions stronger (Yin, 2009). 

3.11 Research Ethics 

To ensure ethical research, human research ethics approval was sought for this 

project from Griffith University’s Human Research Ethics Committee. Ethics approval 

was granted (EDN/59/14/HREC) for the questionnaires and semi-structured interviews 

to be completed by the participants (see Appendix E). 

The participants, students and teachers were from selected primary schools in 

Saudi Arabia and Australia, as outlined in Table 3.1. Participant safety was accounted 

for by assessing the risks and benefits of the research process, and by using available 

information to monitor the progress of the project. Consent from each participant was 

sought, and they were informed that the information collected for the research project 

was not to be used for any other purposes. Care was also taken to protect sensitive 

information, and participants were to be notified of any unforeseen findings that may 

affect them. 
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Participants were asked to complete a confidential online and hard-copy survey. 

The questionnaire was implemented in two phases. It was decided to allow a period of 

four months for data collection, consisting of two months in Australia and two months 

in Saudi Arabia. The first phase was in Saudi primary schools, from January–March 

2015, and the second phase was in Australian primary schools, over September–October 

2015. 

In administering the survey, students and teachers were provided with a 

voluntary option to participate. Where participants elected to complete the survey, their 

election was understood as the provision of consent. Confidentiality was ensured, as 

both students and teachers were not required to supply any identifying information. 

Therefore, statements regarding voluntary participation, voluntary withdrawal without 

penalty or consequence, privacy and security of data were provided to participants. This 

informed consent mechanism was also explained before the survey began. 

Interviews were conducted with teachers in the selected schools in Australia and 

in Saudi Arabia. They were provided with informed consent packages before the 

conduct of the interviews. In the informed consent process, all participants were 

informed of the availability of the report when the study was completed. Executive 

summaries of the doctoral thesis will also be provided to the participating schools and 

teachers. In addition, dissemination strategies will be implemented on completion of the 

doctoral thesis, including conference presentations and publishing from the thesis. 

The support letters from the Department of Training and Development, Ministry 

of Education, Saudi Arabia were used to facilitate data collection from all primary 

schools (boys and girls), including surveys and interviews, conducted in Saudi Arabia. 

Schools, teachers and students who participated in this research received a copy of the 

letter from the Ministry of Education enabling and supporting their participation. In 

addition, consent letters were distributed to parents, accompanied by a letter relating the 
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goals of this research and providing assurance that their feedback would be treated with 

confidentiality. 

3.11.1 Consent and Confidentiality of Participants 

The consent and confidentiality forms were conducted as specified by the 

Griffith University Human Research Ethics Committee. This also involved obtaining 

permission from principals of the schools being studied, and from parents or guardians 

of the students being surveyed (see Appendices F). 

3.12 Assessing the Research Design and Methods 

This method of research comprised various stages that needed to be followed 

assiduously to produce an appropriate theory. According to Corbin and Strauss (2008): 

Creative and solid data analysis requires astute questioning, a relentless search 

for answers, active observation, and accurate recall. It is a process of fitting data 

together, of making the invisible obvious and linking and attributing 

consequences to antecedent. It is a process of conjecture and verification, of 

correction and modification, or suggestion and defence. (p. 239) 

 

In this sense, the process of construction determines the quality of any 

investigation. The design of the project uses quantitative and qualitative methods in 

combination with a comparative study to develop a well-founded understanding of the 

present state of ICT usage in schools in Saudi Arabia and Australia. The rigour of the 

analysis of quantitative data is helped by statistical methods that ensure the validity and 

reliability of the analysis process. 

Statistical methods used for the collection and analysis of data were effective in 

controlling bias in the primary investigation results. The internal reliability statistic 

coefficients are within the acceptability threshold, confirming that the methods and 

tools used, such as interviews, surveys and the statistical analysis methods, successfully 

obtained the level of information needed in this study. 

In terms of the qualitative data, the researcher took meticulous care to ensure he 

remained objective, acknowledging any potential biases, to ensure the research has 
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depth and relevance. Semi-structured interviews from the Australian and Saudi primary 

school teachers contributed in generating the qualitative data. The method provided 

equal opportunity to different teachers, from different demographics, to respond and 

deal with different aspects of the investigation freely. Further, great caution was taken 

to control prejudicial views. 

The use of software such as NVivo helped with record keeping and finding 

common themes and threads in the analysed interviews. This process also helped in 

seeking out similarities and differences, which are well documented in the survey 

results. The interviewees were given ample time to answer given questions and their 

accounts are repeated verbatim, where they have been used in support of any claims 

made. It is hoped that the presentation of data is clear and the analysis processes 

transparent. The survey preparation process and analysis was conducted in consultation 

with colleagues and my PhD supervisor. Finally, participants were offered the right to 

read how their interviews would be used in this study. 

3.13 Chapter Summary 

This chapter provided a summary of the research design and process to conduct 

a correlational comparative study in a sample of four primary schools in Saudi Arabia 

and two primary schools in Australia. The justification for conducting comparative 

studies was discussed. 

The research methodology was outlined, with specific discussion about the 

design and administration of teacher surveys, student surveys and teacher interviews. 

These instruments collected both qualitative and quantitative data. Qualitative analysis 

was primarily carried out using thematic analysis, facilitated by statistical analysis 

software. Deductive reasoning was important for interpreting the analysis. 

A discussion of gender and cultural issues pertaining to the data collection in 

Saudi Arabia was important, since gender issues required a sensitive data collection 
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process. The procedures used to analyse both qualitative and quantitative data were then 

discussed. The qualitative analysis applied a thematic approach, in which the data 

collected were organised into themes, while the quantitative data were analysed using 

descriptive statistics, ANOVA, Kruskal-Wallis tests and Chi-Square tests. The 

limitations of these methods were also discussed. 

Research ethics were addressed, considering consent of all parties and how that 

consent was ethically obtained. Privacy concerns and risk were addressed. Finally, the 

validity of the study was discussed. 
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Chapter 4: Data Analysis and Findings 

4.1 Introduction 

This chapter presents the data analysis and findings, which aimed to investigate 

the following research questions guiding this study: 

1. What is the current state of ICT usage for teaching and learning in selected 

primary schools in Saudi Arabia and Australia? 

4- What are the similarities and differences in ICT adoption and 

implementation for learning and teaching between selected schools in 

Saudi Arabia and Australia? 

5- What recommendations can be made for improving ICT usage in 

teaching and learning in primary schools in Saudi Arabia and Australia? 

The study provides a correlational comparative analysis of the use of ICT in a 

selection of Saudi Arabian schools against the use of ICT in a selection of Australian 

schools. The analysis of the data presented in this chapter corresponds to the first two 

research questions. Recommendations relating to the third research question are 

provided in Chapter 6, along with recommendations emerging from the data analysis 

and findings presented in this chapter and the discussion presented in Chapter 5. 

This chapter is organised in three sections: 

1. the student survey data analysis and findings; 

2. the teacher survey data analysis and findings; and 

3. the teacher interview data analysis and findings. 

4.2 Student Survey Data Analysis and Findings 

This section presents the data analysis findings of the student survey. As 

outlined in Chapter 3, the data analysis and findings uses various statistical tests where 

appropriate. 
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4.2.1 Student Demographic Information 

As shown in Table 4.1, the student survey was completed by 440 students. This 

consisted of 342 students from a sample of four Saudi Arabian primary schools and 98 

students from a sample of two Australian primary schools. Of students surveyed, 46.8% 

were male and 53.2% were female. Of the 440 students, about three-quarters (77.8%) 

were in Saudi Arabia, with the remainder in Australia. Students surveyed were enrolled 

in one of six schools, consisting of four in Saudi Arabia and two in Australia. The four 

schools in Saudi Arabia were either public or private, with a slight majority enrolled in 

private schools (50.2%). The two schools in Australia included an independent school 

and a state school  

Table 4.1: Number of Students Surveyed in each Country 

Gender Saudi Arabia Australia  Total  

Male 
Number of Students 170 36  206  

% within each Country 49.7% 36.7%  46.8%  

Female 
Number of Students 172 62  234  

% within each Country 50.3% 63.3%  53.2%  

     Total Number of Students 342 98  440  

 Total %  77.8% 22.2%  100.0%  

 

The students surveyed were from Years 4–6 (see Table 4.2), as it was thought 

that students in these year levels would be able to read and understand the questions in 

the survey. Further, they had experienced at least three years of schooling and drawing 

on this experience could inform their responses. The data collected from the 

questionnaire and interviews were analysed to provide a comparative study of ICT use 

in this sample of Saudi Arabian and Australian schools. This was designed to assist in 

meeting the aim of the study—to inform the integration of ICT usage in primary schools 

in KSA and Australia. 
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Table 4.2: Student Year Levels 

Year Levels Saudi Arabia Australia Total 

Year 4 
Number of students 80 27 107 

% in each country 23% 28% 24% 

Year 5 
Number of students 116 34 150 

% in each country 34% 35% 34% 

Year 6 
Number of students 146 37 183 

% in each country 43 % 38% 42% 

Total 
Number of students 342 98 440 

% in each country 78% 22% 100% 

4.2.2 Student ICT Use Outside of School 

4.2.2.1 ICT Devices Available for Use 

Students were asked to indicate which devices were available for use outside of 

school, with options for responses being No (1), Yes, but I don’t use (2), and Yes, and I 

do use it (3). Descriptive statistics are reported in terms of the mean and standard 

deviation, number of students and the percentage of students (Table 4.3). The rationale 

for doing so is that the mean value reflects the overall positivity of the response scale. 

As indicated in Table 4.3, students were most likely to report an Internet 

connection (mean = 2.82) or iPad or Android tablet use (mean = 2.82), with a mean 

level of response that approximated 3 (Yes, and I do use it). In contrast, they were least 

likely to report that they used a printer (mean = 1.78) or USB memory stick 

(mean = 1.49), with a mean level of response in the interval between 1 (No) and 2 (Yes, 

but I don’t use it).  

Figure 4.1 displays the means calculated from the data for students from both 

Saudi Arabia and Australia. 
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Figure 4.1: Saudi and Australian Student Mean Scores for ICT Devices Available 

for Use Outside of School (Scale: 1 = No; 2 = Yes, but I don’t use it; 3 = Yes, and I 

do use it). 
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Table 4.3: ICT Devices Available for Use by Students Outside of School 

ICT Device Country 
No 

[Number] % 

Yes, but I don’t 

use it 

[Number] % 

Yes, and I use it 

[Number] % 

SD 

 
Mean Mean Av 

Desktop 

computer 

KSA [97] 28.36% [138]40.35% [107]31.29% 0.773 2.03 
2.12 

AU [19] 9.39% [16] 6.33% [63] 64.29% 0.801 2.45 

Portable laptop or 

notebook 

KSA [31] 9.06% [104]30.41% [207]60.53% 0.658 2.51 
2.50 

AU [8] 8.16% [40] 40.82% [50] 50.02% 0.642 2.43 

Internet 

connection 

KSA [17] 4.97% [40] 11.70% [285]83.33% 0.519 2.78 
2.82 

AU [1] 1.02% [5] 5.10% [92] 93.88% 0.296 2.93 

Video games 

console, e.g. Sony 

PlayStation 

KSA [18] 5.26% [42] 12.28% [282]82.46% 0.531 2.77 
2.73 

AU [16] 6.33% [9] 9.18% [73] 74.49% 0.759 2.58 

Smart phone 
KSA [39] 1.40% [82] 23.98% [221]64.62% 0.692 2.53 

2.47 
AU [16] 6.33% [40] 40.82% [42] 42.86% 0.726 2.27 

iPad or Android 

tablets 

KSA [14] 4.09% [35] 10.23% [293]85.67% 0.483 2.82 
2.82 

AU [5] 5.10% [6] 6.12% [87] 88.78% 0.491 2.84 

Printer 
KSA [169]49.42% [145]42.40% [28] 8.19% 0.638 1.59 

1.78 
AU [7] 7.14% [41] 41.84% [50] 51.02% 0.627 2.44 

USB (memory) 

stick 

KSA [251]73.39% [80] 23.39% [11] 3.22% 0.524 1.30 
1.49 

AU [20] 20.41% [42] 42.86% [36] 36.73% 0.742 2.16 
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As illustrated in Figure 4.1, some key similarities and differences are evident. 

For example, Saudi students reported that they used a phone or video game console or 

portable laptop or notebook at home more than Australian students. Conversely, 

Australian students reported that they used a USB memory stick, printer, iPad or 

Android tablets, Internet connection or desktop computer at home more than Saudi 

students. 

The Kruskal-Wallis test allocates ranks to all scores and then computes the 

significance of the difference in the average rank per level of the grouping variable 

(KSA = 1, Australia = 2). Based on the number of items, group differences were 

considered significant if p < 0.01 (Bonferroni correction to preserve family-wise level 

of significance). 

As indicated in Table 4.4, responses to five of the eight items differed 

significantly. These were desktop computers, printers, USB sticks, smartphones and 

Internet connection. The Kruskal-Wallis test indicated that the highest significant 

differences in responses occurred for these, with USB, printer, desktop computer and 

smartphones ranking highest. Australian students had significantly more available 

USBs, printers and desktop computers than did Saudi students; Saudi students had 

significantly more available smart phones. 

Table 4.4: ICT Devices Available for Use by Students Outside of School (Kruskal-

Wallis Test for Significance) 

ICT Devices Chi-Square Df Asymp. Sig. 

Desktop computer 22.989 1 0.000 

Portable laptop or notebook 2.048 1 0.152 

Internet connection 7.030 1 0.008 

Video games console 4.341 1 0.037 

Smart phone 13.204 1 0.000 

iPad or Android tablet 0.515 1 0.473 

Printer 97.550 1 0.000 

USB memory stick 111.078 1 0.000 
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4.2.2.2 Frequency of Computer Use Outside of School 

Students were also asked to indicate how often they used a computer outside of 

school for eight activities, with Never (1), Sometimes (2) and Regularly (3) as options. 

As indicated in Table 4.5, students were most likely to report Internet surfing 

(mean = 2.33) or playing computer games (mean = 2.25). In contrast, they were least 

likely to report that they used email (mean = 1.27).  

Saudi students reported that they more frequently used social media 

(mean = 1.75), educational software (mean = 2.16), word processing (mean = 2.13) and 

surfed the Internet at home (mean = 2.33) than Australian students (see Figure 4.2). In 

contrast, Australian students were more likely to report that they used email, 

entertainment/music, played computer games and studied homework/projects at home. 

 

Figure 4.2: Saudi and Australian Student Mean Scores for Frequency of Computer 

Use Outside of School (Scale: 1 = Never, 2 = Sometimes, 3 = Regularly). 
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Table 4.5: Frequency of Student Computer Use Outside of School 

Uses Country 
Never 

[Number] % 

Sometimes 

[Number] % 

Regularly 

[Number] % 
SD Mean Mean Av 

Homework/ 

projects/ 

studying 

KSA [35] 10.23% [231] 67.54% [76] 22.22% 0.558 2.12 

2.17 
AU [8] 8.16% [47] 47.96% [43] 43.88% 0.630 2.36 

Playing computer games 
KSA [49] 14.33% [165] 48.25% [128] 7.43% 0.682 2.23 

2.25 
AU [9] 9.18% [49] 49.00% [40] 40.82% 0.636 2.32 

Internet surfing 
KSA [55] 16.08% [104]30.41% [183]53.51% 0.747 2.37 

2.33 
AU [10] 10.20% [59] 60.20% [29] 29.59% 0.603 2.19 

Word processing 
KSA [77] 22.51% [132] 8.59% [133]38.89% 0.769 2.16 

2.13 
AU [21] 21.43% [57] 58.16% [20] 20.41% 0.650 1.99 

Educational software 
KSA [79] 23.10% [124]36.26% [139]40.64% 0.780 2.18 

2.16 
AU [17] 17.35% [53] 54.08% [28] 28.57% 0.675 2.11 

Social media (i.e., Facebook) 
KSA [146] 42.69% [98] 28.65% [98] 28.65% 0.833 1.86 

1.75 
AU [66] 67.35% [26] 26.53% [6] 6.12% 0.603 1.39 

Entertainment- 

music 

KSA [107]31.29% [156] 45.61% [79] 23.10% 0.734 1.92 
2.00 

AU [12] 12.24% [48] 48.98% [38] 38.78% 0.667 2.27 

Email 
KSA [293]85.67% [44] 12.87% [5] 1.46% 0.403 1.16 

1.27 
AU [46] 46.94% [41] 41.84% [11] 11.22% 0.677 1.64 
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Using the Kruskal-Wallis test to analyse the data revealed some significant 

differences. Based on the number of items, group differences were considered 

significant if p < 0.01 (Bonferroni correction to preserve family-wise level of 

significance). Responses to five of the eight items differed significantly (see Table 4.6): 

homework/projects/studying, Internet surfing, social media, entertainment and email, 

with the most significant differences occurring in email and social media uses. Saudi 

students indicated a very low use of email compared with Australian students and a 

significantly higher use of social media than Australian students. 

Saudi Arabian students were significantly more positive than Australian students 

about their use of computers outside of school to surf the Internet and use social media. 

Australian students were significantly more positive than the Saudi Arabian students 

about their use of computers outside of school to do homework, use educational 

software and enjoy entertainment, including music. 

Table 4.6: Frequency of Student Computer Use Outside of School (Kruskal-Wallis 

Test for Significance) 

Computer Uses Chi-Square df Asymp. Sig. 

Homework/projects/studying 13.895 1 0.000 

Playing computer games 1.033 1 0.309 

Internet surfing 8.217 1 0.004 

Word processing 4.922 1 0.027 

Educational software 0.859 1 0.354 

Social media 24.585 1 0.000 

Entertainment/Music 17.089 1 0.000 

Email 66.666 1 0.000 

4.2.3 Student ICT Use at School  

4.2.3.1 ICT Devices Used at School 

Students were asked to indicate the extent to which they used a range of devices 

at school, with No (1), Yes, but I don’t use (2), and Yes, and I do use it (3) as options. 
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Students reported that the devices that they most frequently used were a desktop 

computer (mean = 2.80), Internet connection (mean = 2.35), printer (mean = 2.17) and 

interactive whiteboards (mean = 2.09) (see Table 4.7). In contrast, they were least likely 

to report that they used video game consoles (mean = 1.14), iPad or Android tablets 

(mean = 1.15) and a portable laptop or notebook (mean = 1.84). 

Saudi students were more likely to report that they used a desktop computer at 

school. In contrast, Australian students were more likely to report that they used an iPad 

or Android tablet, interactive whiteboard, USB memory stick, printer, video game 

console, Internet connection or portable laptop or notebook at school (see Figure 4.3). 

 

Figure 4.3: Saudi and Australian Student Mean Scores for ICT Devices Used at 

School (Scale: 1 = No; 2 = Yes, but I don’t use; 3 = Yes, and I do use it). 
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Table 4.7: ICT Devices Used by Students at School 

ICT Devices Country No 

 

[Number] % 

Yes, but I don’t use it 

[Number] % 

Yes, and I use it 

[Number] % 

SD Mean Mean Av 

Desktop computer 
KSA [4] 1.17% [49] 14.33% [289]84.50% 0.403 2.83 

2.80 
AU [3] 3.06% [24] 24.49% [71] 72.45% 0.526 2.69 

Portable laptop or notebook 
KSA [118] 34.50% [208] 60.82% [16] 4.68% 0.551 1.70 

1.84 
AU [21] 21.43% [24] 24.49% [53] 54.08% 0.809 2.33 

Internet connection 
KSA [59] 17.25% [140] 40.94% [143] 41.81% 0.729 2.25 

2.35 
AU [4] 4.08% [19] 19.39% [75] 76.53% 0.533 2.72 

Video games console, e.g. 

Sony PlayStation 

KSA [308] 90.06% [23] 6.73% [11] 3.22% 0.423 1.13 
1.14 

AU [86] 87.76% [6] 6.12% [6] 6.12% 0.525 1.18 

Printer 
KSA [55] 16.08% [181] 52.92% [106] 30.99% 0.671 2.15 

2.17 
AU [12] 2.24% [49] 49.00% [37] 37.76% 0.663 2.26 

USB (memory) stick 
KSA [299] 87.43% [39] 11.40% [4] 1.17% 0.377 1.14 

1.27 
AU [48] 48.98% [26] 26.53% [24] 24.49% 0.820 1.74 

Interactive whiteboards 
KSA [187] 54.68% [5] 1.46% [150] 43.86% 0.988 1.89 

2.09 
AU [8] 8.16% [4] 4.08% [86] 87.76% 0.574 2.80 

iPad or Android tablets 
KSA [327] 95.61% [12] 3.51% [3] 0.88% 0.260 1.05 

1.15 
AU [65] 66.33% [16] 16.33% [17] 17.35% 0.777 1.51 
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Using the Kruskal-Wallis test, based on the number of items, group differences 

were considered significant if p < 0.01 (Bonferroni correction to preserve family-wise 

level of significance). It is apparent that there were significant differences in availability 

of ICT devices and services across sample schools from both countries (see Table 4.8). 

Table 4.8: ICT Devices Used by Students at School (Kruskal-Wallis Test for 

Significance) 

ICT Devices Chi-Square df Asymp. Sig. 

Desktop computer 7.587 1 0.006 

Portable laptop or notebook 55.991 1 0.000 

Internet connection 36.456 1 0.000 

Video games console 0.513 1 0.474 

Printer 1.927 1 0.165 

USB memory stick 73.198 1 0.000 

Interactive whiteboards 63.615 1 0.000 

iPad or Android tablets 68.999 1 0.000 

 

The greatest contrasting use of ICT devices and services between Saudi and 

Australian schools was the use of iPads and tablets and USBs. Both these items were 

not used significantly as part of ICT provision at Saudi schools, while use of these items 

in Australian schools is significantly higher. However, the use of desktop computers is 

high in both countries, along with comparatively equal use of printers and Internet 

connections. Devices such as digital whiteboards and portable laptops are less 

frequently used in Saudi schools compared to Australian schools. Overall, these data are 

important because they indicate a significantly lower use of ICT devices in Saudi 

schools relative to Australian schools. The only ICT use in Saudi schools that exceeded 

Australian schools was that of desktop computers, and the difference was not 

significant. 
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4.2.3.2 Extent to Which ICT Makes Learning Fun 

Students were also asked to indicate whether their use of ICT devices made 

learning more fun, with No (1), Not sure (2), and Yes (3) as options. Students were 

most likely to report that using iPads or Android tablets (mean = 2.95), having an 

Internet connection (mean = 2.95) and using iPhone or Android phones (mean = 2.94) 

made learning fun. In contrast, they were least likely to report that use of a USB 

memory stick (mean = 1.82) made learning fun (see Table 4.9). Saudi students reported 

that video game consoles (mean = 2.79), portable laptops (mean = 2.57), iPhone or 

Android phones (mean = 2.94) and iPad or Android tablets (mean = 2.95), interactive 

whiteboards (mean = 2.89), and Internet connections (mean = 2.95) made learning fun 

(see Figure 4.4). Australian students agreed that using USB memory sticks, portable 

laptops or notebooks, printers, Internet connections, interactive whiteboards and 

desktop computers made learning fun. There was no statistically significant difference 

between Saudi and Australian students. 

 

Figure 4.4: Saudi and Australian Student Mean Scores for Extent to Which Using 

ICT Devices Made Learning Fun (Scale: 1 = No, 2 = Not sure, 3 = Yes). 
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Table 4.9: Student Perceptions of the Extent to Which Using ICT Devices Made Learning Fun 

ICT Device Country No 

[Number] % 

Not sure 

[Number] % 

Yes 

[Number] % 

SD Mean 
Mean Av 

Desktop computers 
KSA [11] 3.22% [155] 45.32% [176] 51.46% 0.561 2.48 

2.58 
AU [0] 0.00% [9] 9.18% [89] 90.82% 0.290 2.91 

iPad or Android tablets 
KSA [0] 0.00% [14] 4.09% [328] 95.91% 0.198 2.96 

2.95 
AU [1] 1.02% [4] 4.08% [93] 94.90% 0.281 2.94 

iPhone or Android 

phones 

KSA [2] 0.58% [8] 2.34% [332] 97.08% 0.214 2.96 
2.94 

AU [2] 2.04% [12] 12.24% [84] 85.71% 0.423 2.84 

Video games console, 

e.g. Sony PlayStation 

KSA [7] 2.05% [41] 11.99% [294] 85.96% 0.420 2.84 
2.79 

AU [12] 12.24% [14] 14.29% [72] 73.47% 0.699 2.62 

Interactive whiteboards 
KSA [15] 4.39% [15] 4.39% [312] 91.23% 0.448 2.87 

2.89 
AU [0] 0.00% [7] 7.14% [91] 92.86% 0.202 2.96 

Internet connection 
KSA [2] 0.58% [17] 4.97% [323] 94.44% 0.242 2.94 

2.95 
AU [0] 0.00% [2] 2.04% [96] 97.96% 0.142 2.98 

Printer 
KSA [172] 50.29% [41] 11.99% [129] 37.72% 0.931 1.87 

2.05 
AU [2] 2.04% [30] 30.61% [66] 67.35% 0.520 2.65 

Portable laptop or 

notebook 

KSA [10] 2.92% [159] 46.49% [173] 50.58% 0.556 2.48 
2.57 

AU [1] 1.02% [8] 8.16% [89] 90.82% 0.336 2.90 

USB memory (stick) 
KSA [202] 9.06% [46] 13.45% [94] 27.49% 0.876 1.68 

1.82 
AU [14] 14.29% [41] 41.84% [43] 43.88% 0.707 2.30 
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Using the Kruskal-Wallis test, responses were compared. Based on the number 

of items, group differences were considered significant if p < 0.01 (Bonferroni 

correction to preserve family-wise level of significance). The highest significant 

differences occurred in use of laptops, desktop computers, printers and USB sticks (see 

Table 4.10). These were considered by Saudi students to be less enjoyable than other 

devices, whereas Australian students rated these items significantly higher. 

Table 4.10: Student Perceptions of the Extent to Which Using ICT Devices Made 

Learning Fun (Kruskal-Wallis Test for Significance) 

ICT Devices Which Make Learning Fun Chi-Square df Asymp. Sig. 

Desktop computers 49.119 1 0.000 

iPad or Android tablets 0.203 1 0.652 

iPhone or Android phones 18.936 1 0.000 

Video games console 9.058 1 0.003 

Interactive whiteboards 2.123 1 0.145 

Internet connection 1.838 1 0.175 

Printer 53.980 1 0.000 

Portable laptop or notebook 49.677 1 0.000 

USB memory stick 41.482 1 0.000 

4.2.3.3 Subjects in Which ICT is Most Effective 

Students were asked to indicate subjects in which their use of ICT was most 

effective, with No (1), Not sure (2), and Yes (3) as options. 

Students reported that the use of ICT was effective in English (mean = 2.90), 

Science (mean = 2.90), Geography (mean = 2.88), Mathematics (mean = 2.86) and 

Design and Technology (mean = 2.85) (see Table 4.11). In contrast, they reported that 

the use of ICT was least effective in Health and Physical Education (mean = 1.51). 
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Table 4.11: Subjects in Which the Use of ICT is Most Effective 

Subject Country No 

[Number] % 

Not sure 

[Number] % 

Yes 

[Number] % 

SD Mean Mean Av 

Maths 
KSA [2] 0.58% [36] 10.53% [304] 88.89% 0.340 2.88 

2.86 
AU [1] 1.02% [18] 18.37% [79] 80.61% 0.430 2.80 

Science 
KSA [1] 0.29% [22] 6.43% [319] 93.27% 0.267 2.93 

2.90 
AU [3] 3.06% [16] 16.33% [79] 80.61% 0.488 2.78 

English 
KSA [2] 0.58% [15] 4.39% [325] 95.03% 0.254 2.94 

2.92 
AU [5] 5.10% [7] 7.14% [86] 87.76% 0.493 2.84 

Design + technology 
KSA [0] 0.00% [54] 15.79% [288] 84.21% 0.365 2.84 

2.85 
AU [0] 0.00% [13] 13.27% [85] 86.73% 0.331 2.88 

The Arts 
KSA [99] 28.95% [134] 39.18% [109] 31.87% 0.780 2.03 

2.10 
AU [13] 13.27% [36] 36.73% [49] 50.00% 0.709 2.37 

Geography 
KSA [2] 0.58% [33] 9.65% [307] 89.77% 0.329 2.89 

2.88 
AU [2] 2.04% [13] 13.27% [83] 84.69% 0.431 2.83 

History 
KSA [2] 0.58% [30] 8.77% [310] 90.64% 0.319 2.90 

2.90 
AU [0] 0.00% [12] 12.24% [86] 87.76% 0.329 2.88 

Health and physical 
KSA [217] 63.45% [77] 22.51% [48] 14.04% 0.730 1.51 

1.51 
AU [61] 62.24% [21] 21.43% [16] 16.33% 0.762 1.54 

Languages other than 

English 

KSA [101] 29.53% [171] 50.00% [70] 20.47% 0.702 1.91 
1.96 

AU [28] 28.57% [27] 27.55% [43] 43.88% 0.842 2.15 
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Responses from both Australian and Saudi students indicated that the use of ICT 

was most effective in History, Geography, English, Science and Mathematics, with a 

slightly higher response for these subjects from Saudi students (see Figure 4.5). A 

higher percentage of Australian students than Saudi students felt that the use of ICT was 

most effective in Languages other than English, Health and Physical Education, The 

Arts and Design and Technology. 

 

Figure 4.5: Saudi and Australian Student Mean Scores for Subject in Which the 

Use of ICT is Most Effective (Scale: 1 = No, 2 = Not sure, 3 = Yes). 
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differences occurred in the subjects of Languages other than English and the Arts (see 

Table 4.12). The test indicated that both of these subjects rated significantly higher for 

compatibility with ICT use in Australian schools. Saudi Arabian students were 

significantly more likely to report that the use of devices was effective in Science. 

Table 4.12: Subjects in Which the Use of ICT is Most Effective (Kruskal-Wallis 

Test for Significance) 

Subject Chi-Square Df Asymp. Sig. 

Mathematics 4.612 1 0.032 

Science 14.435 1 0.000 

English 5.428 1 0.020 

Design & Technology 0.690 1 0.406 

The Arts 14.395 1 0.000 

Geography 2.031 1 0.154 

History 0.670 1 0.413 

Health and Physical Education 0.109 1 0.741 

Languages Other Than English 7.837 1 0.005 

4.2.3.4 Student Opinions about ICT in Their Classrooms 

Students were asked to indicate the extent to which they agreed with each of 

three statements outlining opinions about digital technology in the classroom, with 

Disagree (1), Uncertain (2) and Agree (3) as options. 

Students were most likely to agree that their classroom has new technologies 

(mean = 2.47) (see Table 4.13). In contrast, they were less likely to agree that teachers 

use computers and other technologies in classrooms (mean = 2.30). 
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Table 4.13: Student Opinions about ICT in Their Classrooms 

Statement Country Disagree 

[Number] % 

Uncertain* 

[Number] % 

Agree 

[Number] % 

SD Mean Mean AV 

My classroom has new 

technologies 

KSA [75] 21.93% [61] 7.84% [206] 60.23% 0.823 2.38 

2.47 
AU [7] 7.14% [8] 8.16% [83] 84.69% 0.566 2.78 

Teachers can use computers 

and the Internet easily 

KSA [48] 14.04% [134] 39.18% [160] 46.78% 0.709 2.33 

2.43 
AU [3] 3.06% [17] 17.35% [78] 79.59% 0.493 2.77 

Teachers usually use 

computers and other 

technologies in classroom 

KSA [160] 46.78% [101] 29.53% [147] 42.98% 0.826 2.15 

2.30 

AU [3] 3.06% [14] 14.29% [81] 82.65% 0.475 2.80 
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Australian students were more positive than Saudi students about their teachers 

using computers or other technologies in the classroom (mean = 2.47), relative to 

teachers using computers and the Internet easily (mean = 2.43) and that their classroom 

has new technologies (mean = 2.30) (see Figure 4.6). 

 

Figure 4.6: Saudi and Australian Student Mean Scores for Opinions about ICT in 

their Classroom (Scale: 1 = Disagree, 2 = Uncertain, 3 = Agree). 

The Kruskal-Wallis test was applied to analyse the data. Based on the number of 

items, group differences were considered significant if p < 0.02 (Bonferroni correction 

to preserve family-wise level of significance). Responses to all three statements differed 

significantly (see Table 4.14). 
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Table 4.14: Student Opinions about Digital Technology in Their Classroom 

(Kruskal-Wallis Test for Significance) 

Test Statistics Chi-Square df Asymp. Sig. 

My classroom has new technologies 20.137 1 0.000 

Teachers can use computer and the Internet easily 33.040 1 0.000 

Teachers use computers and other technologies in 

classroom 

49.931 1 0.000 

 

The results of the test for significance indicated that there were significant 

differences in attitudes and availability of ICT in Saudi and Australian classrooms. 

Australian students were very much more likely than Saudi Arabian students to agree 

with the three statements that teachers use computers or other technologies in the 

classroom, that teachers use computer and the Internet easily and that the classroom has 

new technologies. The greatest difference occurred in the statement that teachers use 

computers and other technologies in the classroom. 

4.2.3.5 Experience with Computers 

Students were asked to indicate the extent to which they agreed with three 

separate statements about their experience with computers, with Disagree (1), Uncertain 

(2) and Agree (3) as options. 

Students reported strong levels of agreement with the statements ‘It is very 

important to me to work with a computer’ (mean = 2.71) and ‘I think playing or 

working with a computer is really fun’ (mean = 2.65), with a mean level of response in 

the interval between 2 (Uncertain) and 3 (Agree) (see Table 4.15). 
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Table 4.15: Student Experience with Computers 

Statement about Student 

Experience with Computers  

Country Disagree 

[Number] % 

Uncertain 

[Number] % 

Agree 

[Number] % 

SD Mean Mean AV 

It is very important to me to 

work with a computer. 

KSA [5] 1.46% [94] 27.49% [243]71.05% 0.491 2.70 
2.71 

AU [1] 1.02% [24] 24.49% [73] 74.49% 0.463 2.74 

I think playing or working 

with a computer is really fun. 

KSA [19] 5.56% [104]30.41% [219]64.04% 0.596 2.58 

2.65 

AU [1] 1.02% [13] 13.27% [84] 85.71% 0.342 2.87 

I use a computer because I am 

very interested. 

KSA [21] 6.14% [134]39.18% [187]54.68% 0.611 2.49 
2.54 

AU [3] 3.06% [18] 18.37% [77] 78.57% 0.501 2.75 

I lose track of time when I am 

working with the computer. 

KSA [31] 9.06% [148] 3.27% [163]47.66% 0.648 2.39 2.44 

 AU [11] 1.22% [13] 13.27% [74] 75.49% 0.680 2.64 
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Students agreed that they were interested in working with computers 

(mean = 2.54). Students were also strongly in agreement, but slightly less so, that they 

lose track of time when working with a computer (mean = 2.44), again with a mean 

level of response in the interval between 2 (Uncertain) and 3 (Agree). Australian 

students provided a slightly stronger agreement with all of the statements when 

compared with Saudi students (see Figure 4.7). 

 

Figure 4.7: Saudi and Australian Student Mean Scores for Experience with 

Computers (Scale: 1 = Disagree, 2 = Uncertain, 3 = Agree). 

When the Kruskal-Wallis test was applied, responses to three of the four 

statements showed significant differences. Based on the number of items, group 

differences were considered significant if p < 0.01 (Bonferroni correction to preserve 

family-wise level of significance). Australian students provided stronger levels of 

agreements than Saudi Arabian students in relation to the statements that they lose track 

when working with the computer, they use a computer because they are very interested 

and think that playing or working with computer is fun (see Table 4.16). 
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Table 4.16: Student Experience with Computers (Kruskal-Wallis Test for 

Significance) 

Statement Chi-Square df Asymp. Sig. 

It is very important to me to work with a computer. 0.678 1 0.410 

I think playing or working with a computer is really fun. 18.840 1 0.000 

I use a computer because I am very interested. 16.948 1 0.000 

I lose track of time when I am working with the computer. 16.269 1 0.000 

4.2.3.6 Preferred Use of Digital Technologies 

Students were asked to indicate the extent to which they agree with each of 

seven activities regarding their preferred use of digital technologies, with Disagree (1), 

Uncertain (2) and Agree (3) as options.  

Students reported that their highest scores for preferred uses of ICT were for 

retrieving information (mean = 2.83), working collaboratively and commenting on 

assignments (mean = 2.70) (see Table 4.17). The responses were also fairly strong for 

the other preferred uses, including using digital technology to present information and 

lesson materials, such as photos and images (mean = 2.59–2.63). Students were less 

likely to agree that classroom exercises and practice was a preferred use of computers 

and digital technologies (mean = 2.48). 
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Table 4.17: Student Preferred Use of Digital Technologies 

Preferred Use Country Disagree 

[Number] % 

Uncertain 

[Number] % 

Agree 

[Number] % 

SD Mean Mean AV 

Class exercises and practice KSA [24] 7.02% [160]46.78% [158]46.20% 0.616 2.39 
2.48 

AU [4] 4.08% [13] 13.27% [81] 82.65% 0.503 2.79 

Retrieving information KSA [2] 0.58% [69] 20.18% [271] 79.24% 0.424 2.79 
2.83 

AU [0] 0.00% [3] 3.06% [95] 96.94% 0.173 2.97 

Working collaboratively (with 

other students) 

KSA [5] 1.46% [92] 26.90% [245] 71.64% 0.487 2.71 

2.70 
AU [4] 4.08% [24] 24.49% [70] 71.43% 0.552 2.67 

Learning in an autonomous way 

(on your own) 

KSA [19] 5.56% [133]38.88% [190]55.56% 0.602 2.50 

2.57 

AU [1] 1.02% [17] 17.35% [80] 81.63% 0.410 2.82 

To comment on student 

work/assignments/lessons 

KSA [7] 2.05% [95] 27.78% [240] 70.18% 0.508 2.68 
2.70 

AU [3] 3.06% [19] 19.39% [76] 77.55% 0.501 2.75 

To present lesson materials  KSA [18] 5.26% [128]37.43% [196] 57.31% 0.597 2.52 
2.59 

AU [1] 1.02% [15] 15.31% [82] 83.67% 0.407 2.83 

To present information, such as 

photos, maps and other images 

KSA [19] 5.56% [116]33.92% [207] 60.53% 0.600 2.55 

2.63 
AU [0] 0.00% [9] 9.18% [89] 90.82% 0.290 2.91 
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The schools from Saudi Arabia and Australia differed slightly in their responses 

(see Figure 4.8), although there is strong overall agreement that preferred use of digital 

technologies was for presenting and retrieving information, commenting on lessons, 

collaborative work and autonomous learning. 

 
Figure 4.8: Student Preferred Use of ICT (Scale: 1 = No; 2 = Not sure; 3 = Yes, and 

I do use it). 

Saudi students reported that they strongly agreed that digital technologies should 

be used so that they could work collaboratively, comment on assignments and retrieve 

information. The strongest responses from Australian students were for using digital 

technology to present information such as photos, maps and other images, to present 

lesson materials, to comment on student work/assignments/lessons and for learning in 

an autonomous way. When the Kruskal-Wallis test was applied, it showed differences 

in responses between the countries (see Table 4.18). Based on the number of items, 

group differences were considered significant if p < 0.01 (Bonferroni correction to 

preserve family-wise level of significance). 
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Table 4.18: Preferred Use of ICT (Kruskall-Wallis Test for Significance) 

Preferred Use of ICT Chi-

Square 

df Asymp. 

Sig. 

Class exercises and practice 37.123 1 0.000 

Retrieving information 17.037 1 0.000 

Working collaboratively 0.090 1 0.764 

Learning in an autonomous way 24.102 1 0.000 

To comment on student work/assignments/lessons 2.091 1 0.148 

To present lesson materials 22.934 1 0.000 

To present information, such as photos, maps and other 

images 

32.160 1 0.000 

 

Responses to five of the seven statements about the preferred use of computers 

and digital technologies differed significantly: class exercise and practice, retrieving 

information, learning autonomously, presenting lesson materials and presenting 

information such as maps, photos and other images (see Table 4.18). Australian students 

were significantly more likely than Saudi students to agree that computer and digital 

technologies should be used to present information such as photos, maps and other 

images, to present lesson materials, learn in an autonomous way, retrieve information, 

and in class exercises and practice. 

4.2.3.7 Perceived Educational Benefits of ICT 

Students were asked to indicate the extent to which they agree with each of four 

statements concerning the educational benefits of using ICT. 

Students reported that they strongly agreed that using ICT in the classroom 

motivates them to learn (mean = 2.77) and that digital technology in teaching and 

learning helps them to achieve more (mean = 2.76) (see Table 4.19). They were slightly 

less likely to agree that digital technologies in teaching and learning helps with higher-

order thinking skills (mean = 2.62) or helping one to learn (mean = 2.63). 
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Table 4.19: Student Perceptions of the Use of Digital Technologies in Teaching and Learning 

Statement Country Disagree 

[Number] % 

Uncertain 

[Number] % 

Agree 

[Number] % 

SD Mean Mean AV 

Motivates me to learn KSA [5] 1.46% [81] 23.68% [256]74.85% 0.475 2.73 
2.77 

AU [1] 1.02% [1] 1.02% [87] 88.78% 0.359 2.88 

Helps me to achieve more 

skills 

KSA [3] 0.88% [82] 23.98% [257] 75.15% 0.457 2.74 
2.76 

AU [2] 2.04% [14] 14.29% [82] 83.67% 0.439 2.82 

Helps with higher-order 

thinking skills, such as 

critical thinking and 

analysis 

KSA [15] 4.39% [102]29.82% [225]65.79% 0.571 2.61 

2.62 

AU [6] 6.12% [23] 23.47% [69] 70.41% 0.596 2.64 

Helps me to learn KSA [11] 3.22% [128]37.43% [203]59.36% 0.558 2.56 
2.63 

AU [1] 1.02% [13] 13.27% [84] 85.71% 0.389 2.85 
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Australian students were more likely than Saudi students to agree with 

statements that digital technologies help them to learn, help with higher-order thinking, 

help them to achieve more and motivate them to learn (see Figure 4.9). 

 

Figure 4.9: Saudi and Australian Student Mean Scores for Use of Digital 

Technologies in Teaching and Learning ICT (Scale: 1 = Disagree, 2 = Not sure, 3 = 

Agree). 

There was very strong agreement from the Australian students for the statement 

that ‘Digital technology helps me to learn’ (mean = 2.82) (see Figure 4.9). There was 

also quite a strong response from the Australian students for the other statements; that 

digital technology helps with higher-order thinking such as critical thinking and 

analysis, helps them to achieve more and motivates them to learn. 

The Kruskal-Wallis test implied significant differences. Based on the number of 

items, group differences were considered significant if p < 0.01 (Bonferroni correction 

to preserve family-wise level of significance). Responses to two of the four statements 

on the use of digital technologies and computers in teaching and learning differed 
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significantly (see Table 4.20). Australian students were significantly more likely than 

Saudi students to agree that digital technology helps and motivates them to learn. 

Table 4.20: Student Perceptions of the Use of Digital Technologies in Teaching and 

Learning (Kruskal-Wallis Test for Significance) 

Use of Digital Technologies in Teaching and Learning Chi-

Square 

df Asymp. 

Sig. 

Motivates me to learn 8.427 1 0.004 

Helps me to achieve more 2.854 1 0.091 

Helps with higher-order thinking skills, such as critical thinking 

and analysis 

0.515 1 0.473 

Helps me to learn 23.049 1 0.000 

4.2.4 Summary of Student Survey Findings 

Overall, students from Saudi Arabia had less ICT availability in schools, but 

were very positive about the use of digital technologies when available at school or 

home. Saudi students did not have a predominant use of digital technology in school, 

but they favoured smartphones, iPads and tablets and predominantly surfed the Internet 

at home, as well as used social media and entertainment and gaming services. 

Australian students were found to have more availability of digital technologies 

in their schools and homes overall, and they were also strongly positive in their 

responses regarding the use of digital technology. They favoured the use of iPads and 

tablets at home, and enjoyed a wider variety of digital technology at school, including 

interactive whiteboards and laptops. They favoured entertainment, music and video 

games as well as school learning activities using digital technology. 

Table 4.21 and Table 4.22 summarise comparative findings in terms of the key 

differences and similarities between Saudi and Australian students in relation to ICT 

use.  
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Table 4.21: Key Differences between Australian and Saudi Arabia Students in 

Relation to ICT Use 

ICT Use by KSA Students  ICT Use by Australian Students  

ICT use outside of school 

 Uses desktop at home (31%) 

 Uses USB at home (3%) 

 Uses printer at home (8%) 

 Uses smart phone at home (65%) 

 Used for email (14%) 

 Used for social media (57%) 

 Used for homework projects 

regularly (22%) 

 Used for entertainment and music 

(68%) 

 Uses desktop at home (64%)  

 Uses USB at home (37%) 

 Uses printer at home (51%) 

 Uses smart phone at home (43%) 

 Used for email (53%) 

 Used for social media (33%) 

 Used for homework projects 

regularly (44%) 

 Used for entertainment and music 

(88%)  

ICT access at school 

 Has access to iPad or Android 

tablet (4%) 

 Has access to interactive 

whiteboard (45%) 

 Has access to USB memory (13%) 

 Uses Internet connection (42%) 

 Has access to portable laptop 

(64%) 

 Has access to iPad and Android 

(34%) 

 

 Has access to interactive 

whiteboard (92%) 

 Has access to USB memory (51%) 

 Uses Internet connection (77%) 

 Has access to portable laptop 

(80%) 

ICT that makes learning more fun and enjoyable 

 USB memory (27%) 

 Portable laptop and notebook 

(51%) 

 Printer (38%) 

 Desktop computer (51%) 

 iPhone or Android phone (97%) 

 USB memory (44%) 

 Portable laptop and notebook 

(91%) 

 Printer (67%) 

 Desktop computer (91%) 

 iPhone or Android phone (86%) 

Students perception of subject in which ICT is most effective  

 Languages other than English 

(20%) 

 The Arts (32%) 

 Science (93%) 

 Languages other than English 

(82%) 

 The Arts (50%)  

 Science (81%) 

Students’ perception towards ICT use in the classroom 

 Teachers use computers or other 

technologies in the classroom 

(43%) 

 Teachers use computers and the 

Internet easily (47%) 

 Classroom has new technologies 

(60%) 

 Teachers use computers or other 

technologies in the classroom 

(83%) 

 Teachers use computers and the 

Internet easily (80%) 

 Classroom has new technologies 

(85%) 
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ICT Use by KSA Students  ICT Use by Australian Students  

 Students lose track when working 

with the computer (48%) 

 They use a computer because they 

are very interested (55%)  

 They think that playing or working 

with computer is fun (64%) 

 Helps me to learn (59%) 

 Motivates me to learn (75%) 

 Students lose track when working 

with the computer (75%) 

 They use a computer because they 

are very interested (79%) 

 They think that playing or working 

with computer is fun (86%) 

 Helps me to learn (86%) 

 Motivates me to learn (89%) 

Students’ preferred and ideal use 

 Retrieving information (79%) 

 To present information, such as 

photos, maps and other images 

(61%) 

 To present lesson materials (57%) 

 Learning in an autonomous way 

(56%) 

 Class exercises and practice (46%) 

 Retrieving information (97%) 

 To present information, such as 

photos, maps and other images 

(91%) 

 To present lesson materials (84%) 

 Learning in an autonomous way 

(82%) 

 Class exercises and practice (83%) 

 

Table 4.22: Key Similarities between Australian and Saudi Arabia Students in 

Relation to ICT Use 

ICT use by students from KSA and Australia 

The following findings were similar in relation to most Australian and KSA students. 

 Most Australian (88%) and KSA (90%) students indicated that they search the 
Internet on a regular basis. 

 Most Australian (90%) and KSA (88%) students play computer games on a 

regular basis. 

 Most Australian (88%) and KSA (86%) students have iPad or Android tablets 
devices available to use at home. 

 Most Australian (87%) and KSA (80%) students agreed that they had printers 
available to use at school. 

 Most Australian (80–90%) and KSA (80–90%) students agreed that ICT such as 

iPads or Android tablets and video games consoles and interactive whiteboards 

make learning more fun and enjoyable.  

 Most Australian (96%) and KSA (96%) students liked playing and working with 
computers; they considered it fun. 

 Most Australian (75%) and KSA (72%) students felt that it was important to 
work with computers at school. 

 Most Australian (72%) and KSA (72%) students agreed that the usage of ICT 

allowed students to work collaboratively. 

 Most Australian (77%) and KSA (73%) students felt that the use of ICT allowed 
for teachers to comment on the assignments of the students. 

 Most Australian (87%) and KSA (79%) students felt that ICT motivates them to 
learn. 

 Most Australian (75%) and KSA (72%) students felt that it was important to 
them to work with a computer.  
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ICT use by students from KSA and Australia 

 Most Australian (82%) and KSA (77%) students agreed that ICT helped them 
achieve new skills. 

The following findings were similar in relation to the majority of Australian and 

Saudi students. 

 The majority of Australian (66%) and KSA (70%) students acknowledged that 
ICT helped them develop higher-order skills, such as critical thinking and 

analysis. 

 The majority of Australian (63%) and KSA (62%) students considered Health 
and Physical Education as the subject in which application of ICT was least 

effective. 

4.3 Teacher Survey Data Analysis and Findings 

This section presents the data analysis and findings of the teacher survey 

designed to investigate the research questions guiding this study and complement the 

student survey findings. 

4.3.1 Teachers’ Demographic Information 

The teacher survey collected demographic data, including information about 

age, gender, qualifications and teaching experience. A total of 112 teachers completed 

the teacher surveys (see Appendix B), which included a majority of female teachers 

(59.1%). Of the 112 teachers, 79 were teachers in the four Saudi Arabian schools, and 

33 were from the two Australian schools. The six schools were either independent or 

state Australian schools, or public or private Saudi Arabian schools (see Table 3.1). 

Table 4.23 shows the number and gender of teachers surveyed, with more than 

half of the teachers (58.1%) surveyed female and 41.9% male. 

Table 4.23: Gender of Teachers 

Gender of Teachers Saudi Arabia Australia Total 

Male Number of teachers 40 7 47 

% in each country 50.6% 21.2% 41.9% 

Female Number of teachers 39 26 65 

% in each country 49.4% 78.8% 58.1% 

Total number of teachers 79 33 112 

Total %  100% 100% 100.0% 
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The majority of teachers in this study were engaged in teaching Years 4–6 

(60%), while 11% of teachers taught over multi-year levels and 29% taught Years 1, 2 

and 3 (see Table 4.24). Some 21% of teachers taught Year 6. It should be noted that, 

since 2015, Year 7 no longer exists in primary schools in Queensland, Australia. 

Table 4.24: Teacher Year Levels 

 

Teaching experience was divided into four categories (see Table 4.25). Teaching 

experience in Saudi Arabia and Australia varied across schools and within each country. 

Only 16% of teachers had more than 16 years’ experience, and only 22% had between 

11 and 15 years’ experience. Thus, almost two out of every three teachers had fewer 

than 10 years’ teaching experience. 

 

  

Year Levels Saudi Arabia Australia Total 

Year 1 N 6 3 9 

% 8% 9% 8% 

Year 2 N 6 3 9 

% 8% 9% 8% 

Year 3 N 11 4 15 

% 14% 12% 13% 

Year 4 N 18 3 21 

% 23% 9% 19% 

Year 5 N 18 4 22 

% 23% 12% 20% 

Year 6 N 17 7 24 

% 22% 21% 21% 

Year 7 N 0 0 0 

% 0% 0% 0% 

Multiple level N 3 9 12 

% 4% 27% 11% 
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Table 4.25: Teacher Experience 

Country 1–5 years 6–10 years 11–15 years 16 years or 

longer 

Total 

N % N % N % N % N 

Saudi 

Arabia 

27 34% 25 32% 19 24% 8 10% 79 

Australia 8 24% 9 27% 6 18% 10 30% 33 

Total 35 31% 34 30% 25 22% 18 16% 112 

 

The majority (92%) of the teachers were found to have a Bachelor degree, while 

only 5% had a master’s degree, and 3% had a diploma (see Table 4.26). Therefore, the 

basic qualification for the majority of teachers in the schools studied was a Bachelor 

degree. 

Table 4.26: Teacher Qualifications 

 

A Chi-Square contingency analysis was employed to examine associations 

between country and other variables and type of school and other variables. The 

association between country and gender was significant (
2
 = 6.764 (df = 1), p < 0.05), 

in that Australian schools employed fewer male teachers. Additionally, Australian 

teachers were significantly more likely to report teaching in areas other than Years 1–7 

(
2
 = 21.161 (df = 1), p < 0.05). They were also significantly more likely to report 

teaching in other subject areas (
2
 = 32.883 (df = 1), p < 0.05). However, age in years 

and number of years of teaching experience did not differ significantly between 

countries. Associations with type of school were generally non-significant, except that 

Country Diploma Bachelor 

Degree 

Master’s 

Degree 

PhD 

 N % N % N % N % 

Saudi Arabia 0 0% 76 96% 3 4% 0 0% 

Australia 3 9% 27 81% 3 9% 0 0% 

Total 3 3% 103 92% 6 5% 0 0% 
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teachers in Australia were significantly more likely to work in private schools 

(
2
 = 3.893 (df = 1), p < 0.05). 

In the next section, outcomes are reported in relation to 14 subsets of Likert-

scale items related to various aspects of ICT use, and three types of TPACK assessment 

of the readiness of teachers for e-learning. Descriptive statistics are reported for each 

subset of items, and the significance of associations between responses and country is 

examined via a nonparametric analogue to ANOVA, the Kruskal-Wallis H test. 

4.3.2 Teacher ICT Use Outside of School 

4.3.2.1 Extent of ICT Use Outside of School 

Teachers were asked to rate the extent of use of 11 devices outside of school, 

with Never (1), Sometimes (2) and Regularly (3) as options.  

Teachers were most likely to report Internet surfing (mean = 2.68), 

homework/projects/studying (mean = 2.60) and email (mean = 2.60), with a mean level 

of response in the interval between 2 (Sometimes) and 3 (Yes, and I do use it) (see 

Table 4.27). In contrast, they were less likely to report animation/graphics 

(mean = 1.28) or creating web pages (mean = 1.33), with a mean level of response 

approximating 1 (Never). 

Saudi teachers were more likely to report that they played computer games (see 

Figure 4.10). In contrast, Australian teachers were more likely to report that they 

engaged in animation/graphics, email, entertainment/music, creating web pages, social 

media, educational software, word processing, computers and 

homework/projects/studying. 
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Figure 4.10: Extent to Which Teachers Use Digital Technologies Outside of School 

(Scale: 1 = Never, 2 = Sometimes, 3 = Regularly). 
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Table 4.27: Extent to Which Teachers Use ICT Devices Outside of School 

ICT Use Outside of School Country Never [Number] % 
Sometimes 

(Number) % 

Regularly 

(Number) % 
SD Mean 

Mean 

AV 

Homework/projects/studying KSA [4] 5.06% [27]34.18% [48]60.76% 0.570 2.58 
2.60 

AU [1] 3.03% [9] 27.27% [23]69.70% 2.67 0.540 

Playing computer games KSA [28]35.44% [30]37.97% [21]26.58% 0.788 1.91 
1.86 

AU [14]42.42% [14]42.42% [5]15.15% 1.73 0.719 

Using computer programs KSA [10]12.66% [38]48.10% [31]39.24% 0.677 2.26 
2.29 

AU [5] 15.15% [11]33.33% [17]51.52% 2.36 0.742 

Internet surfing KSA [3] 3.80% [24]30.38% [52]65.82% 0.561 2.63 
2.68 

AU [2] 6.06% [3] 9.09% [28]84.85% 2.79 0.545 

Word processing KSA [7] 8.86% [34]43.04% [38]48.10% 0.649 2.38 
2.47 

AU [2] 6.06% [7] 21.21% [24]72.73% 2.67 0.595 

Educational software KSA [24]30 38 [32]40.51% [23]29.11% 0.773 2.00 
2.17 

AU [3] 9.09% [8] 24.24% [22]66.67% 2.58 0.663 

Social media (i.e., Facebook) KSA [11]13.92% [26]32.91% [42]53.16% 0.724 2.39 
2.41 

AU [7] 21.21% [3] 9.09% [23] 69.70 2.47 0.842 

Creating web pages KSA [63] 79.75% [6] 7.60 [10]12.66% 0.697 1.32 
1.33 

AU [26] 78.79% [3] 9.09% [4]12.12% 1.33 0.692 

Entertainment/music KSA [19] 24.05% [36]45.57% [24]30.38% 0.734 2.08 
2.16 

AU [3] 9.09% [15]45.45% [15]45.45% 2.36 0.653 

Email KSA [9] 11.40% [22]27.85% [48]60.76% 0.679 2.51 
2.60 

AU [2] 6.06% [2] 6.06% [29]87.88% 2.82 0.528 

Animation/graphics KSA [68] 86.08% [8] 10.13% [3] 3.80% 0.474 1.18 
1.28 

AU [17] 51.52% [15]45.45% [1] 3.03% 1.52 0.566 
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The Kruskal-Wallis test allocates ranks to all scores and computes the 

significance of the difference in the average rank per level of the grouping variable 

(SA = 1, Australia = 2). Based on the number of items, group differences were 

considered significant if p < 0.005 (Bonferroni correction to preserve family-wise level 

of significance). As indicated in Table 4.28, responses to two of the 11 items differed 

significantly. Thus, the findings indicated that Australian teachers were significantly 

more positive about their use of educational software and their use of 

animation/graphics. 

Table 4.28: Extent to Which Teachers Use ICT Outside of School (Kruskal-Wallis 

Test for Significance) 

ICT Use Outside of School Chi-Square Df Asymp. Sig. 

Homework/projects/studying 0.652 1 0.420 

Playing computer games 1.238 1 0.266 

Using computer 0.757 1 0.384 

Internet surfing 3.155 1 0.076 

Word processing 5.307 1 0.021 

Educational software 13.005 1 0.000 

Social media 0.809 1 0.368 

Creating web pages 0.025 1 0.874 

Entertainment/music 3.558 1 0.059 

Email 6.708 1 0.010 

Animation/graphics 13.717 1 0.000 

 

4.3.2.2 Devices Used Outside of School 

Teachers were also asked to rate how often they used four kinds of ICT outside 

of school, with Never (1), Sometimes (2) and Regularly (3) as options. Teachers were 

most likely to report that they used the Internet (mean = 2.90) and iPhone or Android 

phones (mean = 2.91), with a mean level of response that approximated 3 (Regularly) 

(see Table 4.29). In contrast, they were less likely to report that they used iPads or 

Android tablets (mean = 2.56) and computers and laptops (mean = 2.71), with a mean 

level of response in the interval between 2 (sometimes) and 3 (regularly). 
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Saudi teachers were more likely than Australian teachers to report that they use 

iPhones or Android phones (see Figure 4.11). In contrast, Australian teachers were more 

likely to report that they used computers and laptops, iPads or Android tablets and the 

Internet. 

 

Figure 4.11: Devices Used Outside of School  (Scale: 1 = Never, 2 = Sometimes, 3 = 

Regularly). 
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Table 4.29: Devices Used Outside of School 

Frequency of ICT 

Use  

Country Never 

[Number] % 

Sometimes 

[Number] % 

Regularly 

[Number] % 

SD Mean Mean AV 

Internet 
KSA [0] 0.00% [10] 12.66% [69] 87.34% 0.383 2.86 

2.90 
AU [0] 0.00% [0] 0.00% [33]100.00% 0.000 3.00 

iPhone or Android 

phones 

KSA [0] 0.00% [5] 6.33% [74] 93.67% 0.222 2.95 
2.91 

AU [2] 6.06% [2] 6.06% [29] 87.88% 0.528 2.82 

iPad or Android tablets 
KSA [7] 8.86% [25] 31.65% [47] 59.49% 0.658 2.51 

2.56 
AU [2] 6.06% [6] 18.18% [25] 75.76% 0.585 2.70 

Computers and laptops 
KSA [3] 3.80% [26] 32.91% [50] 63.29% 0.564 2.61 

2.71 
AU [0] 0.00% [1] 3.03% [32] 96.97% 0.174 2.97 



  

129 

Based on the number of items, group differences were considered significant if 

p < 0.01 (Bonferroni correction to preserve family-wise level of significance). 

Responses to only one of the four items differed significantly (see Table 4.30)—

Australian teachers were significantly more positive about their personal use of 

computers and laptops. 

Table 4.30: Devices Used Outside of School (Kruskal-Wallis Test for Significance) 

Personal Use of ICT Chi-Square df Asymp. Sig. 

Internet 4.542 1 0.033 

Phone or Android phones 1.831 1 0.176 

iPad or Android tablets 2.473 1 0.116 

Computers and laptops 12.614 1 0.000 

4.3.3 Teacher ICT Use in School 

4.3.3.1 ICT Applications Used 

Teachers were asked to rate how often they used each of eight ICT applications 

at school, with Never (1), Sometimes (2) and Regularly (3) as options.  

Teachers were most likely to report use of PowerPoint (mean = 2.43), with a 

mean level of response in the interval between 2 (sometimes) and 3 (regularly) (see 

Table 4.31). In contrast, they were less likely to report that they used 

graphics/animation (mean = 1.50) and spreadsheets (mean = 1.59), with a mean level of 

response in the interval between 1 (Never) and 2 (Sometimes). 

Saudi teachers were more likely than Australian teachers to report that they used 

PowerPoint at school (see Figure 4.12). In contrast, Australian teachers were more 

likely to report that they used spreadsheets, word processing, subject programs and 

applications, Internet access, graphics/animation, videos/audio and email at school. 
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Figure 4.12: Mean Scores for ICT Applications Used at School (Scale: 1 = Never, 2 

= Sometimes, 3 = Regularly). 
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Table 4.31: ICT Applications Used by Teachers at School 

ICT Applications Country Never 

[Number] % 

Sometimes 

[Number] % 

Regularly 

[Number] % 

SD Mean Mean 

AV 

PowerPoint KSA [3]    3.80% [36]  45.57% [40]  50.63% 0.552 2.49 
2.43 

AU [1]    3.03% [21]  63.64% [11]  33.33% 0.529 2.30 

Email KSA [21]  26.58% [38]  48.10% [20]  25.32% 0.725 1.99 
2.28 

AU [0]    0.00% [1]     3.03% [32]  96.97% 0.174 2.97 

Videos/audio KSA [26]  32.91% [40]  50.63% [13]  16.46% 0.692 1.83 
2.04 

AU [2]    6.06% [12]  36.36% [19]  57.58% 0.619 2.52 

Graphics/ 

animation 

KSA [57]  72.15% [16]  20.25% [6]    7.59% 0.621 1.35 
1.50 

AU [9]    27.27% [20]  60.61% [4]    12.12% 0.619 1.85 

Internet access KSA [9]    11.39% [52]  65.82% [18]  22.78% 0.575 2.10 
2.33 

AU [0]     0.00% [5]    15.15% [28]  84.85% 0.364 2.85 

Subject programs & 

applications 

KSA [49]  62.03% [20]  25.32% [10]  12.66% 0.661 1.45 
1.73 

AU [4]    12.12% [12]  36.36% [17]  51.52% 0.704 2.39 

Word processing KSA [22]  27.85% [41]  51.90% [16]  20.25% 0.694 1.92 
2.15 

AU [1]    3.03% [8]   24.24% [24]  72.73% 0.529 2.70 

Spreadsheets KSA [56]  70.89% [18]  22.78% [5]     6.33% 0.574 1.33 
1.59 

AU [5]    15.15% [17]  51.52% [11]  33.33% 0.683 2.18 
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Based on the number of items, group differences were considered significant if 

p < 0.006 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.32, responses to seven of the eight items differed significantly. 

Specifically, Australian teachers were significantly more likely to report that they used 

spreadsheets, word processing, subject programs and applications, Internet access, 

graphics/animation, videos/audio, and email at school. 

Table 4.32: ICT Applications Used at School (Kruskal-Wallis Test for 

Significance) 

ICT Applications Chi-Square df Asymp. Sig. 

PowerPoint 2.819 1 0.093 

Email 42.692 1 0.000 

Videos/audio 19.971 1 0.000 

Graphics/animation 17.196 1 0.000 

Internet access 35.799 1 0.000 

Subject programs & applications 31.526 1 0.000 

Word processing 26.684 1 0.000 

Spreadsheets 32.791 1 0.000 

4.3.3.2 Other Uses of ICT at School 

Teachers were asked to rate how often they used ICT for other uses at school, 

with Never (1), Sometimes (2) and Regularly (3) as options. 

Teachers were most likely to report using practical applications that convey 

information and provide variety (mean = 2.79), ICT applications that supplement the 

curriculum (mean = 2.78) and ICT applications that reinforce and support the 

curriculum (mean = 2.75), with a mean level of response approximating 3 (Regularly) 

(see Table 4.33). In contrast, they were less likely to report the use of ICT applications 

that provide continuous teacher–student communication (mean = 2.65), with a mean 

level of response in the interval between 2 (Sometimes) and 3 (Regularly). 
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Table 4.33: Other Uses of ICT at School 

Other Uses of ICT at School Country 
Never 

[Number] % 

Sometimes 

[Number] % 

Regularly 

[Number] % 
SD Mean 

Mean 

AV 

Supplements the curriculum 

(video, visual images, audio, etc.) 

KSA [0] 0.00% 23 29.11% 56 70.89% 0.457 2.71 
2.78 

AU [0] 0.00% [2] 6.06% [31] 93.94% 0.242 2.94 

Provides continuous teacher–

student and student–student 

communication 

KSA [4] 5.06% [21] 26.58% [54] 68.35% 0.581 2.63 
2.65 

AU [2] 6.06% [6] 18.18% [25] 75.76% 0.585 2.70 

Reinforces and supports the 

curriculum 

KSA [3] 3.80% [21] 26.58% [55] 69.62% 0.554 2.65 
2.75 

AU [0] 0.00% [1] 3.03% [32] 96.97% 0.174 2.97 

Practical application conveys 

information, provides variety 

KSA [2] 2.53% [18] 22.78% [59] 74.68% 0.505 2.72 
2.79 

AU [1] 3.03% [0] 0.00% [32] 96.97% 0.348 2.94 



  

134 

As illustrated in Figure 4.13, Australian teachers were more likely to report the 

use of practical applications that convey information and provide variety, applications 

that reinforce and support the curriculum, applications that provide continuous teacher–

student communication and applications that supplement the curriculum. 

 

Figure 4.13: Saudi and Australian Teacher Mean Score for Other Uses of ICT at 

School (Scale: 1 = Never, 2 = Sometimes, 3 = Regularly). 

Based on the number of items, group differences were considered significant if 

p < 0.01 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.34, responses to three of the four items differed significantly. 

Australian teachers were significantly more likely to report the use of practical 

applications that convey information and provide variety, applications that reinforce and 

support the curriculum and applications that supplement the curriculum. 
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Table 4.34: Other Uses for ICT at School (Kruskal-Wallis Test for Significance) 

Other Uses of ICT at School Chi-

Square 

df Asymp. Sig. 

Supplements curriculum 7.071 1 0.008 

Provides continuous teacher–student communication 0.491 1 0.483 

Reinforces & supports curriculum 10.148 1 0.001 

Practical application conveys information & provides 

variety 

7.025 1 0.008 

4.3.3.3 Frequency of Use of ICT in Teaching and Learning 

Teachers were asked to rate how often they used five types of ICT in teaching 

and learning, with Never (1), Not Very Often (2), Sometimes (3), Quite Often (4) and 

Regularly (5) as options. 

Teachers were most likely to report the most regular use of ICT in teaching 

(mean = 4.49), with a mean level of response in the interval between 4 (Quite often) and 

5 (Regularly) (see Table 4.35). Further, they were likely to report the regular use of ICT 

in sending emails for professional purposes (mean = 3.17), with a mean level of 

response in the interval between 3 (sometimes) and 4 (Quite often). 

Australian teachers were more likely than Saudi teachers to report the frequent 

use of emails for professional purposes, ICT for teaching, ICT in classroom teaching 

materials, the Internet to receive information and ICT in preparing lessons (see Figure 

4.14). 
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Table 4.35: Teacher Frequency of Use of ICT in Teaching and Learning 

Use of ICT in Teaching 

and Learning 

Country Never 

[Number] % 

Not very 

often 

[Number] % 

Sometimes 

[Number] % 

Quite often 

[Number] % 

Regularly 

[Number] % 

SD Mean Mean 

AV 

How often do you use 

ICT in preparing for your 

lessons? 

KSA [32]40.51% [17]21.52% [27]34.18% [3] 3.80% [0] 0.00% 0.953 4.00 

4.20 

AU [25] 75.76% [5]15.15% [3] 9.09% [0] 0.00% [0] 0.00% 0.645 4.67 

How often do you use the 

Internet in retrieving 

information for students? 

KSA [28]35.44% [23] 29.11% [26] 32.91% [2] 2.53% [0] 0.00% 0.890 3.99 

4.20 

AU [25] 75.76% [6] 18.18% [2] 6.06% [0] 0.00% [0] 0.00% 0.585 4.70 

How often do you use 

ICTs in classroom 

teaching classroom 

material? 

KSA [19] 24.05% [24] 30.38% [28] 35.44% [8] 10.13% [0] 0.00% 0.955 3.68 

3.80 

AU [11] 33.33% [14] 42.42% [8] 24.24% [0] 0.00% [0] 0.00% 0.765 4.09 

How often do your 

students use ICTs to learn 

in your lesson? 

KSA [51] 64.56% [16] 20.25% [11] 13.92% [1] 1.27% [0] 0.00% 0.782 4.48 

4.49 

AU [19] 57.58% [12] 36.36% [2] 6.06% [0] 0.00% [0] 0.00% 0.619 4.52 

How often do you send 

emails to communicate 

with your students? 

KSA [11] 13.92% [7] 8.86% [17] 21.52% [20] 25.32% [24] 30.38% 1.376 2.51 

3.17 

AU [28] 84.85% [2] 6.06% [3] 9.09% [0] 0.00% [0] 0.00% 0.614 4.76 
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Figure 4.14: Frequency of Use of ICT in Teaching and Learning (Scale: 1 = Never, 

2 = Not very often, 3 = Sometimes, 4 = Quite often, 5 = Regularly). 

Based on the number of items, group differences were considered significant if 

p < 0.01 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.36, responses to three of the five items differed significantly. That 

is, Australian teachers were significantly more likely to report frequent use of ICT in 

preparing lessons, in accessing the Internet to retrieve information and when sending 

emails for professional purposes. 
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Table 4.36: Frequency of Use of ICT in Teaching and Learning (Kruskal-Wallis 

Test for Significance) 

Use of ICT in Teaching and Learning Chi-

Square 

d

f 

Asymp. 

Sig. 

How often use ICT in preparing lessons 12.329 1 0.000 

How often access Internet to retrieve info 15.910 1 0.000 

How often do students use ICT in classroom teaching 

material 

4.282 1 0.039 

How often do you use ICT for teaching 0.064 1 0.801 

How often do you send emails for professional purposes 47.156 1 0.000 

4.3.3.4 Reasons to Integrate ICT into Learning and Teaching 

Teachers were asked to rate seven statements outlining opinions about digital 

technology in the classroom, with no (1), undecided (2) and yes (3) as options (see 

Table 4.37). Teachers were most likely to affirm that improving and developing 

teaching (mean = 2.84) and maintaining student interest in classroom and education 

were reasons for integrating ICT in the classroom, with a mean level of response 

approximating 3 (Yes). In contrast, they were less likely to affirm that effective ways of 

delivering services to students (mean = 2.71), preparing students for the future 

(mean = 2.71) and professional ways of teaching (mean = 2.73) were reasons for 

integrating ICT in the classroom, with a mean level of response in the interval between 

2 (Undecided) and 3 (Yes). 
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Table 4.37: Teacher Reasons to Integrate ICT into the Classroom 

Reason to Integrate ICT into 

the Classroom 
Country 

No 

[Number] % 

 

Undecided 

[Number] % 

 

Yes 

[Number] % 

 

SD Mean 
Mean 

AV 

A method to keep up with 

advancements in technology 

KSA [0] 0.00% [11] 13.92% [68] 86.08%  0.697 2.72 
2.79 

AU [1] 3.03% [0] 0.00% [32] 96.97% 0.348 2.94 

To maintain students interest 

in classroom and education 

KSA [0] 0.00% [4] 5.06% [75] 94.94% 0.441 2.90 
2.88 

AU [1] 3.03% [2] 6.06% [30] 90.91% 0.584 2.82 

To improve and develop 

teaching 

KSA [1] 1.27% [7] 8.86% [71] 89.87% 0.607 2.80 
2.84 

AU [0] 0.00% [1] 3.03% [32] 96.97% 0.354 2.94 

To prepare students for the 

future  

KSA [0] 0.00% [13] 16.46% [83].54% 0.746 2.67 
2.71 

AU [1] 3.03% [2] 6.06% [30] 90.91% 0.584 2.82 

A symbol of modernisation 
KSA [4] 5.06% [14] 17.72% [61] 77.22% 0.831 2.56 

2.51 
AU [5] 15.15% [5] 15.15% [23] 69.70% 0.933 2.39 

Effective way of delivering 

services to students 

KSA [0] 0.00% [11] 13.92% [68] 86.08%  0.673 2.74 
2.71 

AU [0] 0.00% [6] 18.18% [27] 81.82% 0.783 2.64 

Professional way of teaching 
KSA [0] 0.00% [11] 13.92% 68 86.08%  0.697 2.72 

2.73 
AU [1] 3.03% [3] 9.09% [29] 87.88% 0.783 2.76 
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Saudi teachers were more likely to agree that effective ways of delivering 

services to students, symbols of modernisation and maintaining student interest in the 

classroom and education were reasons for integrating ICT in the classroom (see Figure 

4.15). Australian teachers were more likely to affirm professional ways of teaching, 

preparing students for the future, improving and developing teaching and methods to 

keep up with advancement in technology as reasons for integrating ICT in the 

classroom. 

 

Figure 4.15: Teacher Mean Scores for Reasons to Integrate ICT into the 

Classroom (Scale: 1 = No, 2 = Undecided, 3 = Yes). 

Based on the number of items, group differences were considered significant if 

p < 0.007 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.38, none of the Saudi vis-a-vis Australian teacher responses to the 

seven statements differed significantly. 
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Table 4.38: Reasons to Integrate ICT into the Classroom (Kruskal-Wallis Test for 

Significance) 

Reasons to Integrate ICT into the Classroom Chi-Square df Asymp. Sig. 

Method to keep up with advancements in tech 2.862 1 0.091 

Maintain student interest in classroom & education 0.639 1 0.424 

Improve and develop teaching 1.485 1 0.223 

Prepare students for the future 1.022 1 0.312 

Symbol of modernisation 0.904 1 0.342 

Effective way of delivering services to students 0.535 1 0.464 

Professional way of teaching 0.065 1 0.799 

4.3.3.5 Personal Views on Use of ICT in Schools 

Teachers were asked to rate their agreement with 13 statements about their 

personal views on the use of ICT in their school, with Strongly Disagree (1), Disagree 

(2), Neutral (3), Agree (4) and Strongly Agree (5) as options. 

Teachers were most likely to agree that ICT offers quick and easy access to all 

sorts of information (mean = 4.57) and that ICT use improves teacher and student 

research skills (mean = 4.50), with a mean level of response in the interval between 4 

(Agree) and 5 (Strongly Agree) (see Table 4.39). They were also likely to agree that 

students can help teachers prepare lessons delivered using ICT (mean = 4.19), with a 

mean level of response again in the interval between 4 (Agree) and 5 (Strongly Agree). 
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Table 4.39: Teacher Personal Views on the Use of ICT in School 

ICT Use in School Country 

Strongly 

Disagree 

[Number] 

% 

Disagree 

[Number] 

% 

Neither 

Disagree/ 

Agree 

[Number] % 

Agree 

[Number] 

% 

Strongly 

Agree 

[Number] % 

SD Mean 
Mean 

AV 

ICT plays an important 

role in teaching & 

learning 

KSA [0] 0.00% [1] 1.27% [5] 6.33% [33]41.77% [40]50.63% 0.672 4.42 

4.41 
AU [0] 0.00% [0] 0.00% [1] 3.03% [18] 54.55% [14]42.42% 0.556 4.39 

ICT Offers quick and 

easy access to all sorts 

of info 

KSA [0] 0.00% [1] 1.27% [2] 2.53% [32]40.51% [44]55.70% 0.618 4.51 

4.57 
AU [0] 0.00% [0] 0.00% [0] 0.00% [9] 27.27% [24]72.73% 0.452 4.73 

ICT use improves 

teachers and students 

research skills 

KSA [0] 0.00% [0] 0.00% [4] 5.06% [29]36.71% [46]58.23% 0.596 4.53 

4.50 
AU [0] 0.00% [0] 0.00% [0] 0.00% [19]57.58% [14]42.42% 0.502 4.42 

Better class 

management use of 

ICT attracts attention 

KSA [0] 0.00% [0] 0.00% [2] 2.54% [32] 40.51% [45]56.96% 0.524 4.56 

4.44 
AU [0] 0.00% [1] 3.03% [4] 12.12% [18] 54.55% [10]30.30% 0.751 4.13 

ICT makes teaching 

enjoyable, changes 

routine and keeps 

boredom at bay 

KSA [0] 0.00% [0] 0.00% [2] 2.53% [30] 37.98% [47]59.49% 0.547 4.58 

4.41 
AU [0] 0.00% [2] 6.06% [4] 12.12% [18] 54.55% [9] 27.27% 0.810 4.03 

ICT Saves time and 

effort for students and 

teachers 

KSA [1] 1.27% [1] 1.27% [3] 3.80% [27] 34.18% [47]59.49% 0.734 4.51 

4.28 
AU [0] 0.00% [2] 6.06% [11]33.33% [14] 42.42% [6] 18.18% 0.832 3.68 

ICT Positively 

influences student 

interactions 

KSA [0] 0.00% [0] 0.00% [3] 3.80% [31] 39.24% [45]56.96% 0.550 4.56 

4.44 
AU [0] 0.00% [0] 0.00% [3] 9.09% [22] 66.67% [8] 24.24% 0.566 4.15 

ICT Helps reinforce 

learning 

KSA [0] 0.00% [0] 0.00% [6] 7.59% [30] 37.98% [43]54.43% 0.641 4.48 
4.40 

AU [0] 0.00% [2] 6.06% [0] 0.00% [22] 66.67% [9] 27.27% 0.608 4.22 

ICT improves student KSA [0] 0.00% [0] 0.00% [3] 3.80% [33] 41.77% [43]54.43% 0.575 4.51 4.30 
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ICT Use in School Country 

Strongly 

Disagree 

[Number] 

% 

Disagree 

[Number] 

% 

Neither 

Disagree/ 

Agree 

[Number] % 

Agree 

[Number] 

% 

Strongly 

Agree 

[Number] % 

SD Mean 
Mean 

AV 

results and 

performance AU [0] 0.00% [1] 3.03% [10] 30.30% [17] 51.52% [5] 15.15% 0.740 3.79 

ICT Encourages 

student–teacher 

interaction 

KSA [0] 0.00% [0] 0.00% [2] 2.54% [36] 45.57% [41]51.90% 0.528 4.53 

4.29 
AU [0] 0.00% [3] 9.09% [8] 24.24% [16] 48.48% [6] 18.18% 0.851 3.72 

Students can help 

teachers prepare 

lessons delivered using 

ICT 

KSA [0] 0.00% [1] 1.27% [2] 2.53% [37] 46.84% [39]49.37% 0.615 4.44 

4.19 

AU [0] 0.00% [3] 9.09% [13] 39.39% [11] 33.33% [6] 18.18% 0.878 3.56 

ICT Improves 

technological skill of 

teachers 

KSA [0] 0.00% [1] 1.27% [7] 8.86% [35] 44.30% [36]45.57% 0.647 4.37 

4.31 
AU [0] 0.00% [0] 0.00% [4] 12.12% [20] 60.61% [9] 27.27% 0.619 4.15 

ICT uses increases 

independence among 

students and assists in 

self education 

KSA [0] 0.00% [0] 0.00% [3] 3.80% [30] 37.97% [46]58.23% 0.573 4.55 

4.41 

AU [0] 0.00% [1] 3.03% [7] 21.21% [14] 42.42% [11]33.33% 0.827 4.06 
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As illustrated in Figure 4.16, Saudi teachers felt more positively about use of 

ICT in schools on the broad majority of measures. Australian teachers were found to be 

more likely to agree that ICT offers quick and easy access to a variety of information. 

 

Figure 4.16: Teacher Mean Scores for Personal Views on Use of ICT in School 

(Scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Neither disagree or agree, 

4 = Agree, 5 = Strongly agree). 

Based on the number of items, group differences were considered significant if 

p < 0.004 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.40, responses to eight of the 13 statements about personal views on 

use of ICT in school differed significantly. Saudi teachers were significantly more likely 

than Australian teachers to agree that better classroom management use of ICT attracts 

attention, ICT makes teaching enjoyable, ICT saves time and effort for students and 

teachers, ICT positively influences student interactions, ICT improves student results 

and performance, ICT encourages student–teacher interactions, students can help 
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teachers prepare lessons delivered using ICT and ICT use increases independence 

among students and assists in self education. 

Table 4.40: Teacher Personal Views on Use of ICT in School (Kruskal-Wallis Test 

for Significance) 

Statements about the Use of ICT in School Chi-Square df Asymp. 

Sig. 

ICT plays an important role in teaching & learning 0.244 1 0.621 

Offers quick and easy access to all sorts of info 3.107 1 0.078 

ICT use improves teachers and students research skills 1.498 1 0.221 

Better class management use of ICT attracts attention 8.899 1 0.003 

ICT makes teaching enjoyable, changes routine and 

keeps boredom at bay 

12.846 1 0.000 

Saves time and effort for students and teachers 24.316 1 0.000 

Positively influences student interactions 11.381 1 0.001 

Helps reinforce learning 4.766 1 0.029 

ICT improves student results and performance 22.236 1 0.000 

Encourages student–teacher interaction 22.990 1 0.000 

Students can help teachers prepare lessons delivered 

using ICT 

24.480 1 0.000 

Improves technological skill of teachers and students 3.031 1 0.082 

ICT uses increases independence among students and 

assists in self education 

9.397 1 0.002 

4.3.3.6 ICT Use Likely to Increase in Schools in Next Five Years 

Teachers were asked to rate the likelihood of 10 examples of ICT use increasing 

in schools over the next five years, with highly unlikely (1), unlikely (2), undecided (3), 

likely (4) and highly likely (5) as options. 

Teachers were most likely to agree that sending homework by email 

(mean = 4.39) and electronic assessment of student learning (mean = 4.37) would 

increase, with a mean level of response in the interval between 4 (Likely) and 5 (Highly 

likely) (see Table 4.41). They were less likely to agree that the abolishment of 

traditional learning (mean = 3.43), with a mean level of response in the interval between 

2 (Unlikely) and 3 (Undecided), was likely to increase in schools in the next five years. 
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Table 4.41: ICT Use That is Likely to Increase in School in Five Years 

ICT Use That is Likely 

to Increase 

Countr

y 

Highly 

Unlikely 

[Number] 

% 

Unlikely 

[Number] % 

Undecided 

[Number] % 

Likely 

[Number] % 

Highly Likely 

[Number] % 
SD Mean 

Mean 

AV 

Sending homework by 

email 

KSA [0] 0.00% [1]1.27% [5]6.33% [29]36.71% [44]55.70% 0.676 4.47 
4.39 

AU [1] 3.03% [1] 3.03% [1] 3.03% [17]51.52% [13]39.39% 0.893 4.21 

Computer for each 

student 

KSA [1] 1.27% [5] 6.33% [24]30.38% [33]41.77% [16]20.25% 0.902 3.73 
3.90 

AU [1] 3.03% [1] 3.03% [0] 0.00% [16]48.48% [15]45.45% 0.883 4.30 

Electronic assessment of 

student learning 

KSA [0] 0.00% [3] 3.80% [5] 6.33% [30]37.97% [41]51.90% 0.773 4.38 
4.37 

AU [1] 3.03% [0] 0.00% [1] 3.03% [16]48.48% [15]45.45% 0.816 4.33 

Introduction of distance 

learning 

KSA [2] 2.53% [6] 7.60% [20]25.32% [42]53.16% [9] 11.39% 0.865 3.65 
3.75 

AU [1] 3.03% [2] 6.06% [6]18.18% [10]30.30% [13]39.39% 1.078 4.00 

Use of Smartboards 
KSA [1] 1.27% [2] 2.53% [7] 8.86% [47]59.49% [22]27.85% 0.761 4.10 

4.29 
AU [0] 0.00% [1] 3.03% [0] 0.00% [5] 15.15% [27]81.82% 0.614 4.76 

Paperless education 
KSA [1] 1.27% [9] 11.39% [21]26.58% [38]48.10% [10]12.66% 0.902 3.60 

3.64 
AU [1] 3.03% [5] 15.15% [5] 15.15% [13]39.39% [9] 27.27% 1.126 3.73 

Continuous computer 

access 

KSA [0] 0.00% [1] 1.27% [11]13.92% [44]55.70% [23]29.11% 0.686 4.13 
4.32 

AU [0] 0.00% [0] 0.00% [2] 6.06% [6] 18.18% [25]75.76% 0.402 4.81 

Introduction of the virtual 

classroom 

KSA [0] 0.00% [10] 2.66% [36] 45.57% [23]29.11% [10]12.66% 0.876 3.42 
3.61 

AU [1] 3.03% [1] 3.03% [7] 21.21% [10]30.30% [14]42.42% 1.029 4.06 

Abolishment of 

traditional learning 

KSA [1] 1.27% [10] 2.66% [31]39.24% [26]32.91% [11]13.92% 0.935 3.45 
3.43 

AU [1] 3.03% [6] 18.18% [11]33.33% [9] 27.27% [6] 18.18% 1.088 3.39 

ICT will dominate our 

lives  

KSA [1] 1.27% [2] 2.53% [3] 3.80% [33]41.77% [40]50.63% 0.789 4.38 
4.32 

AU [0] 0.00% [1] 3.03% [6] 18.18% [12]36.36% [14]42.42% 0.846 4.18 
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Saudi teachers were more likely to agree that ICT use will dominate our lives, 

traditional learning will be abolished, student learning will be assessed electronically 

and homework will be sent by email over the next five years (see Figure 4.17). In 

contrast, Australian teachers were more likely to agree that the virtual classroom will be 

introduced, Internet connection will be wireless, education will be paperless, classrooms 

will use smartboards, distance learning will be introduced and each student will have a 

computer. 

 

Figure 4.17: Teacher Mean Scores for ICT Use that is Likely to Increase Within 

School in Five Years (Scale: 1 = Highly unlikely, 2 = Unlikely, 3 = Undecided, 

4 = Likely, 5 = Highly Likely). 

Based on the number of items, group differences were considered significant if 

p < 0.005 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.42, responses to four of the 10 statements about ICT use likely to 
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increase in schools in the next five years differed significantly. Australian teachers were 

significantly more likely than Saudi teachers to agree that each student would have a 

computer, that classrooms would use smartboards, that Internet connection would be 

wireless and that the virtual classroom would be introduced. 

Table 4.42: ICT Use That is Likely to Increase Within School in Five Years 

(Kruskal-Wallis Test for Significance) 

ICT Use Likely to Increase in Five Years Chi-Square df Asymp. Sig. 

Sending homework by email 2.249 1 0.134 

Computer for each student 11.947 1 0.001 

Electronic assessment of student learning 0.139 1 0.709 

Intro of distance learning 4.451 1 0.035 

Use of Smartboards 24.601 1 0.000 

Paperless education 0.858 1 0.354 

Wireless Internet connection 23.890 1 0.000 

Intro of the virtual classroom 11.340 1 0.001 

Abolishment of traditional learning 0.051 1 0.821 

ICT will dominate our lives 1.578 1 0.209 

4.3.3.7 Opinions about Changes in the Future 

Teachers were asked to rate their agreement about seven changes in the future, 

with Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4) and Strongly Agree (5) 

as options. 

Teachers were most likely to agree that teachers will share directing the learning 

experience with students (mean = 4.24), with a mean level of response in the interval 

between 4 (Agree) and 5 (Strongly Agree) (see Table 4.43). In contrast, they were less 

likely to agree that teachers will change from facilitators to advisors (mean = 3.54) in 

future. 
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Table 4.43: Teacher Levels of Agreement about Changes in the Future 

Changes in the Future Country Strongly 

Disagree 

[Number] % 

Disagree 

 

[Number] % 

Neither 

Disagree/ 

Agree 

[Number] % 

Agree 

 

[Number] % 

Strongly 

Agree 

[Number] % 

SD Mean Mean 

AV 

Teachers will change from 

facilitators to advisors 
KSA [1] 1.27% [8] 10.13% [36] 45.57% [25] 31.65% [9] 11.39% 0.871 3.42 3.54 

 AU [0] 0.00% [3] 9.09% [11] 33.33% [8] 24.24% [11] 33.33% 1.014 3.82 

Technology will change the 

teacher’s relationship with 

students 

KSA [0] 0.00% [2] 2.53% [9] 11.39% [48] 60.76% [20] 25.32% 0.687 4.09 3.99 

 
AU [0] 0.00% [2] 6.06% [12] 36.36% [11] 33.33% [8] 24.24% 0.902 3.76 

Distance education will 

increase in demand as a 

learning option 

KSA [0] 0.00% [1] 1.27% [8] 10.13% [47] 59.49% [23] 29.11% 0.649 4.16 
4.06 

AU [0] 0.00% [2] 6.06% [9] 27.27% [15] 45.45% [7] 21.21% 0.846 3.82 

Text books and other 

traditional learning materials 

will be obsolete 

KSA [0] 0.00% [1] 1.27% [11] 13.92% [48] 60.76% [19] 24.05% 0.656 4.08 
3.93 

AU [0] 0.00% [6] 18.18% [8] 24.24% [13] 39.39% [6] 18.18% 1.001 3.58 

Computers will be used for 

assessment rather than only 

learning 

KSA [1] 1.27% [3] 3.80% [7] 8.86% [40] 50.63% [28] 35.44% 0.762 4.19 
4.06 

AU [0] 0.00% [6] 18.18% [4] 12.12% [15] 45.45% [8] 24.24% 1.023 3.72 

Students will become creators 

of learning materials and 

experiences 

KSA [0] 0.00% [2] 2.53% [7] 8.86% [45] 56.96% [25] 31.65% 0.694 4.18 
3.89 

AU [1] 3.03% [9] 27.27% [10] 30.30% [8] 24.24% [5] 15.15% 1.120 3.19 

Teachers will share directing 

the learning experience with 

students 

KSA [1] 1.27% [1] 1.27% [3] 3.80% [42] 53.16% [32] 40.51% 0.621 4.35 
4.24 

AU [0] 0.00% [1] 3.03% [8] 24.24% [16] 48.48% [8] 24.24% 0.782 3.97 
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Saudi teachers were more likely to agree that teachers will share directing the 

learning experience with students, students will learn from the computer and not the 

teacher, computers will be used for assessment rather than only learning, text books and 

other traditional learning materials will be obsolete, effort will change from classroom 

to planning and searching for suitable electronic materials, and technology will change 

teacher’s relationship with students (see Figure 4.18). Australian teachers were more 

likely to agree that teachers will change from facilitators to advisors. 

 

Figure 4.18: Saudi and Australian Teacher Mean Scores for Opinions about 

Changes in the Future (Scale: 1 = Strongly disagree, 2 = Disagree, 3 = Neither 

disagree or agree, 4 = Agree, 5 = Strongly agree). 

Based on the number of items, group differences were considered significant if 

p < 0.007 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.44, responses to only one of the seven statements about changes in 

future differed significantly. That is, Saudi teachers were significantly more likely than 

Australian teachers to agree that teachers will share directing the learning experience 

with students in future. 
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Table 4.44: Teacher Levels of Agreement with Statements about Changes in the 

Future (Kruskal-Wallis Test for Significance) 

Changes in the Future Chi-

Square 

df Asymp. 

Sig. 

Teachers will change from facilitators to advisors 3.779 1 0.052 

Tech will change teachers’ relationship with students 4.009 1 0.045 

Change effort from classroom to planning & searching for suitable 

electronic materials 

4.464 1 0.035 

Text books & other trad learning materials will be obsolete 6.546 1 0.011 

Computers will be used for assessment rather than only learning 5.157 1 0.023 

Student will learn from the computer & not the teacher 20.324 1 0.000 

Teachers will share directing the learning experience with students 6.005 1 0.014 

4.3.3.8 Opinions about Barriers to ICT Use in Teaching and Learning 

Teachers were asked to rate their agreement about nine shortages or deficits in 

their school’s ICT teaching & learning in digital technology, with Disagree (1), 

Uncertain (2) and (3) Agree as options. 

Teachers were most likely to agree that there is insufficient pedagogical 

(mean = 2.37) and technical support (mean = 2.34) for teachers, with a mean level of 

response in the interval between 2 (Uncertain) and 3 (Agree) (see Table 4.45). In 

contrast, they were less likely to agree that most teachers are not in favour of the use of 

ICT in school (mean = 1.33), that there is no or unclear benefit to use of ICT in teaching 

(mean = 1.36) and that most teachers are not in favour of the use of ICT in school 

(mean = 1.39), with a mean level of response for these three negative statements in the 

interval between 1 (Disagree) and 2 (Uncertain). 
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Table 4.45: Teacher Perceptions of Shortages or Deficits in their School’s ICT Teaching and Learning  

Shortages or Deficits Country Disagree 

[Number] % 

Uncertain 

[Number] % 

Agree 

[Number] % 

SD Mean Mean AV 

Lack of adequate teacher skill KSA [20] 25.32% [24] 30.38% [35] 44.30% 2.19 0.818 
2.05 

AU [16] 48.48% [10] 30.30% [7] 21.21% 0.801 1.73 

Insufficient technical support 

for teachers 

KSA [4] 5.06% [20] 25.32% [55] 69.62% 2.65 0.578 
2.34 

AU [19] 57.58% [8] 24.24% [6] 18.18% 0.788 1.61 

Insufficient pedagogical support 

for teachers 

KSA [3] 3.80% [23] 29.11% [53] 67.09% 2.63 0.561 
2.37 

AU [15] 45.45% [11] 33.33% [7] 21.21% 0.792 1.76 

Difficulty in integrating ICT use 

into the curriculum 

KSA [5] 6.33% [31] 39.24% [43] 54.43% 2.48 0.617 
2.28 

AU [15] 45.45% [10] 30.30% [8] 24.24% 0.820 1.79 

Lack of pedagogical models on 

how to use ICT for learning 

KSA [6] 7.60% [29] 36.71% [44] 55.70% 2.50 0.622 
2.31 

AU [13] 39.39% [11] 33.33% [9] 27.27% 0.820 1.88 

School organisation and time 

management 

KSA [13] 16.46% [32] 40.47% [34] 43.04% 2.26 0.733 
2.14 

AU [12] 36.36% [14] 42.42% [7] 21.21% 0.755 1.85 

Most parents not in favour of 

the use of ICT in school 

KSA [62] 78.48% [7] 8.86% [10] 12.66% 1.30 0.650 
1.39 

AU [20] 60.61% [6] 18.18% [7] 21.21% 0.827 1.61 

Most teachers not in favour of 

the use of ICT in school 

KSA [59] 74.68% [12] 15.19% [8] 10.13% 1.35 0.661 
1.33 

AU [25] 75.76% [6] 18.18% [2] 6.06% 0.585 1.30 

No or unclear benefit to use of 

ICT in teaching 

KSA [58] 73.42% [12] 15.19% [9] 11.39% 1.38 0.685 
1.36 

AU [25] 75.76% [6] 18.18% [2] 6.06% 0.585 1.30 
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Saudi teachers were more likely to agree that there were a broad range of 

shortages and deficits regarding their school’s ICT teaching and learning (see Figure 

4.19). That said, Australian teachers were more likely to agree that most parents are not 

in favour of the use of ICT in school. 

 

Figure 4.19: Saudi and Australian Teacher Mean Scores for Shortages or Deficits 

in Schools’ ICT Teaching and Learning (Scale: 1 = Disagree, 2 = Uncertain, 3 = 

Agree). 

Based on the number of items, group differences were considered significant if 

p < 0.006 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.46, responses to four of the nine statements about shortages or 

deficits in school’s ICT teaching and learning in digital technology differed 

significantly. That is, Saudi teachers were significantly more likely than Australian 

teachers to agree that there was insufficient technical support for teachers, insufficient 

pedagogical support for teachers, difficulty in integrating ICT use into the curriculum 

and lack of pedagogical models on how to use ICT for learning. 
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Table 4.46: Teacher Perceptions of Shortages or Deficits in Schools’ ICT Teaching 

and Learning (Kruskal-Wallis Test for Significance) 

Shortages or Deficits Chi-Square df Asymp. Sig. 

Lack of adequate teacher skill 7.100 1 0.008 

Insufficient technical support for teachers 35.680 1 0.000 

Insufficient pedagogical support for teachers 27.979 1 0.000 

Difficulty in integrating ICT use into the curriculum 17.292 1 0.000 

Lack of pedagogical models on how to use ICT for 

learning 

14.090 1 0.000 

School organisation and time management 6.681 1 0.010 

Most parents not in favour of the use of ICT in school 4.701 1 0.030 

Most teachers not in favour of the use of ICT in school 0.016 1 0.901 

No or unclear benefit to use of ICT in teaching 0.143 1 0.705 

 

4.3.3.9 Opinions about School Policy 

Teachers were asked to rate their level of agreement with seven policies on 

school shortages or deficits in ICT teaching and learning with digital technology, with 

Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4) and Strongly Agree (5) as 

options. 

Teachers were most likely to agree that there is insufficient pedagogical 

(mean = 2.37) and technical support for teachers (mean = 2.34), with a mean level of 

response in the interval between 2 (Disagree) and 3 (Neutral) (see Table 4.47). In 

contrast, they were less likely to agree that there is an official statement about 

innovation in the school (mean = 2.01), with a mean level approximating 2 (Disagree). 
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Table 4.47: Teacher Perceptions of ICT Policies at School 

ICT Policies Country Strongly 

Disagree 

[Number] % 

Disagree 

 

[Number] % 

Neither 

Disagree/ 

Agree 

[Number] % 

Agree 

 

[Number] % 

Strongly 

Agree 

[Number] % 

SD Mean Mean 

AV 

Its own ICT policy for 

teaching and learning | 

KSA [47] 59.49% [20] 25.32% [5] 6.33% [6] 7.59% [1] 1.27% 0.986 1.66 
2.24 

AU [0] 0.00% [0] 0.00% [16] 48.48% [13] 39.39% [4] 12.12% 0.699 3.64 

A policy and action to use ICT 

for teaching and learning in 

specific subjects 

KSA [48] 60.76% [16] 20.25% [8] 10.13% [5] 6.33% [2] 2.53% 1.054 1.70 
2.26 

AU [0] 0.00% [0] 0.00% [17] 51.52% [12] 36.36% [4] 12.12% 0.704 3.61 

Regular discussions with 

teaching staff about ICT use 

KSA [20] 25.32% [14] 17.72% [19] 24.05% [23] 29.11% [3] 3.80% 1.245 2.67 
2.94 

AU [0] 0.00% [2] 6.06% [14] 42.42% [13] 39.39% [4] 12.12% 0.792 3.58 

A specific policy to promote 

cooperation and collaboration 

among teachers 

KSA [25] 31.64% [28] 35.44% [17] 21.52% [8] 10.13% [1] 1.27% 1.020 2.15 
2.59 

AU [0] 0.00% [0] 0.00% [17] 51.52% [12] 36.36% [4] 12.12% 0.704 3.61 

Scheduled time for teachers to 

design, develop and share ICT 

instruction 

KSA [45] 56.97% [18] 22.78% [9] 11.40% [7] 8.86% [28] 35.44% 1.044 1.74 
2.33 

AU [1] 3.03% [2] 6.06% [11] 33.33% [11] 33.33% [8] 24.24% 1.015 3.70 

An official statement about 

innovation within the school 

KSA [63] 79.75% [8] 10.13% [5] 6.33% [3] 3.80% [0] 0.00% 0.800 1.33 
2.01 

AU [0] 0.00% [2] 6.06% [15] 45.45% [10] 30.30% [6] 18.18% 0.864 3.61 

Teaching and learning 

strategies and methods 

KSA [51] 64.55% [13] 16.46% [12] 15.19% [3] 3.80% [0] 0.00% 0.963 1.63 
2.24 

AU [0] 0.00% [1] 3.03% [15] 45.45% [10] 30.30% [7] 21.21% 0.847 3.70 
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On every measure, Australian teachers were more likely to agree that their 

schools had policies and procedures pertaining to ICT use in place (see Figure 4.20). 

 

Figure 4.20: Perceptions of Teachers about ICT Policies at School (Scale: 

1 = Strongly disagree, 2 = Disagree, 3 = Neither disagree or agree, 4 = Agree, 

5 = Strongly agree). 

Based on the number of items, group differences were considered significant if 

p < 0.007 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.48, responses to all seven statements about ICT policies at school 

differed significantly. That is, Australian teachers were significantly more likely than 

Saudi teachers to agree about the presence of policies in the school for teaching and 

learning strategies and methods, an official statement about innovation within the 

school, scheduled time for teachers to design, develop and share ICT instruction, 

specific policies to promote cooperation and collaboration among teachers, regular 

discussion with teaching staff about ICT use, policy and action to use ICT for teaching 

and learning in specific subjects and an ICT policy for teaching and learning. 
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Table 4.48: ICT Policies at School (Kruskal-Wallis Test for Significance) 

ICT Policies at School Chi-

Square 

df Asymp

. Sig. 

Its own ICT policy for teaching and learning| 53.982 1 0.000 

A policy and action to use ICT for teaching and learning in 

specific subjects 

50.505 1 0.000 

Regular discussions with teaching staff about ICT use 11.782 1 0.001 

A specific policy to promote cooperation and collaboration among 

teachers 

38.125 1 0.000 

Scheduled time for teachers to design, develop and share ICT 

instruction 

45.279 1 0.000 

An official statement about innovation within the school 69.988 1 0.000 

Teaching and learning strategies and methods 55.433 1 0.000 

4.3.3.10 Incentives for Use of ICT 

Teachers were asked to rate their level of agreement on rewards for use of ICT 

in teaching and learning, with no (0) and yes (1) as options.  

Teachers were most likely to affirm that they might be rewarded by additional 

training hours (mean = 0.08), with a mean level of response approximating 0 (No) (see 

Table 4.49). They were least likely to affirm the likelihood of financial incentives 

(mean = 0.00), with a mean approximating 0 (No). 
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Table 4.49: Rewards for Use of ICT in Teaching and Learning 

Rewards Country No 

[Number] % 

Yes 

[Number] % 

SD 

 

Mean Mean AV 

Financial incentives (bonus, 

increase in salary, etc.) 

KSA [79]100.00% [0] 0.00% 0.000 0.00 
0.00 

AU [33]100.00% [0] 0.00% 0.000 0.00 

Reduced number of teaching hours KSA [79]100.00% [0] 0.00% 0.000 0.00 
0.01 

AU [32] 96.97% [1] 3.03% 0.174 0.03 

Additional training hours KSA [79]100.00% [0] 0.00% 0.113 0.01 
0.08 

AU [25] 75.76% [8] 24.24% 0.435 0.24 
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Australian teachers (24.24%) were more likely to affirm additional training 

hours and reduced number of teaching hours as rewards for using ICT in teaching and 

learning (see Figure 4.21). Neither Saudi nor Australian teachers agreed that financial 

incentives were used as rewards. 

 

Figure 4.21: Teacher Mean Scores for Rewards for Use for ICT in Teacher and 

Learning (Scale: 1 = Yes, 0 = No). 

Based on the number of items, group differences were considered significant if 

p < 0.02 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.50, responses to one of the three statements was significant, with 

Australian teachers more likely than Saudi teachers to affirm additional training hours 

as a reward for using ICT in teaching and learning. 
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Table 4.50: Rewards for Use of ICT in Teaching and Learning (Kruskal-Wallis 

Test for Significance) 

Rewards for Use of ICT in Teaching and Learning Chi-Square df Asymp. Sig. 

Financial incentives (bonus, increase in salary, etc.) 0.000 1 1.000 

Reduced number of teaching hours 2.394 1 0.122 

Additional training hours 16.480 1 0.000 

4.3.3.11 Ideal Uses of ICT in Teaching and Learning 

Teachers were asked to rate their agreement about the ideal use of ICT, such as 

computers and a range of digital technologies, with Disagree (1), Uncertain (2) and (3) 

Agree as options (see Table 4.51). Teachers were most likely to agree that an ideal use 

of ICT was students working collaboratively (mean = 2.92), with a mean level of 

response approximating 3 (Agree). They were slightly less likely to agree that this was 

the case for students doing class exercises and practicing (mean = 2.88), retrieving 

information (mean = 2.88) and learning in an autonomous way (mean = 2.88), also with 

a mean level approximating 3 (Agree). 
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Table 4.51: Teacher Perceptions of the Ideal Use of ICT 

Ideal Use of ICT Country Disagree 

[Number] % 

Uncertain 

[Number] % 

Agree 

[Number] % 

SD Mean Mean AV 

Students to do class 

exercises and practice 

KSA [0] 0.00% [9] 11.39% [70] 88.61% 0.320 2.89 
2.88 

AU [1] 3.03% [3] 9.09% [29] 87.88% 0.442 2.85 

Students to retrieve 

information 

KSA [0] 0.00% [7] 8.86% [72] 91.14% 0.286 2.91 
2.88 

AU [1] 3.03% [4] 12.12% [28] 84.85% 0.465 2.82 

Students to work 

collaboratively 

KSA [0] 0.00% [6] 7.59% [73] 92.41% 0.247 2.94 
2.92 

AU [1] 3.03% [2] 6.06% [30] 90.91% 0.415 2.88 

Students to learn in an 

autonomous way 

KSA [0] 0.00% [7] 8.86% [72] 91.14% 0.288 2.91 
2.88 

AU [0] 0.00% [6] 18.18% [27] 81.82% 0.392 2.82 
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Saudi teachers were more likely to agree that an ideal use of computers and 

digital technologies was students learning in an autonomous way, working 

collaboratively, retrieving information and doing class exercises and practicing (Figure 

4.22). 

 

Figure 4.22: Teacher Mean Scores for the Ideal Use of ICT (Scale: 1 = Disagree, 2 

= Uncertain, 3 = Agree). 

Based on the number of items, group differences were considered significant if 

p < 0.01 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.52, Australian and Saudi teacher responses were not significantly 

different to any of the three statements about the ideal use of ICT. 

Table 4.52: Teacher Perceptions of the Ideal Use of ICT 

Ideal Use of ICT Chi-Square df Asymp. Sig. 

Students to do class exercises and practice 0.026 1 0.872 

Students to retrieve information 1.036 1 0.309 

Students to work collaboratively 0.284 1 0.594 

Students to learn in an autonomous way 1.884 1 0.170 

2.89 

2.91 

2.94 

2.91 

2.85 

2.82 

2.88 

2.82 

1 1.5 2 2.5 3

Students to do class exercises & practice

Students to retrieve information

Students to work collaboratively

Students to learn in autonomous way

  
AU KSA



  

163 

4.3.3.12 Practical Outcomes of ICT Use 

Teachers were asked to rate their agreement about the use of digital technology 

in teaching and learning, with Disagree (1), Uncertain (2) and (3) Agree as options.  

Teachers were most likely to agree that the use of digital technology in teaching 

and learning increased student motivation (mean = 2.95), with a mean level of response 

approximating 3 (Agree) (see Table 4.53). They were slightly less likely to agree that 

this was the case for developing student higher-order thinking skills (mean = 2.81), also 

with a mean level approximating 3 (Agree). 

Saudi teachers were more likely to agree that the use of ICT in teaching and 

learning enhanced student competence in transferable  skills, developed student higher-

order thinking skills, increased student achievement and increased student motivation 

(see Figure 4.23). 
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Table 4.53: Practice Outcomes of Use of ICT in Teaching and Learning 

Use of ICT in 

Teaching and 

Learning 

Country 
Disagree 

[Number] % 

Uncertain 

[Number] % 

Agree 

[Number] % 
SD Mean Mean AV 

Increase student 

motivation 

KSA [0] 0.00% [2] 2.53% [77] 97.47% 0.158 2.97 
2.95 

AU [0] 0.00% [4] 12.12% [29] 87.88% 0.331 2.88 

Increase student 

achievement 

KSA [0] 0.00% [4] 5.06% [75] 94.94% 0.221 2.95 
2.88 

AU [0] 0.00% [10] 30.30% [23] 69.70% 0.331 2.88 

Develop student 

higher-order 

thinking skills 

(critical thinking, 

analysis, etc.) 

KSA [1] 1.27% [7] 8.86% [71] 89.87% 0.358 2.89 

2.81 

AU [0] 0.00% [12] 36.36% [21] 63.64% 0.489 2.64 

Enhance student 

competence in 

transversal skills 

(learning to learn, 

etc.) 

KSA [1] 1.27% [6] 7.59% [72] 91.14% 0.268 2.92 

2.84 

AU [0] 0.00% [12] 36.36% [21] 63.64% 0.489 2.64 
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Figure 4.23: Teacher Mean Scores for the Practical Outcomes of Use of ICT in 

Teaching and Learning (Scale: 1 = Disagree, 2 = Uncertain, 3 = Agree). 

Based on the number of items, group differences were considered significant if 

p < 0.01 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.54, Saudi teachers were significantly more likely than Australian 

teachers to agree that the use of ICT in teaching and learning was to increase student 

achievement, develop the students’ higher-order thinking skills and enhance student 

competence in transversal skills. 

Table 4.54: Practical Outcomes of the Use of Digital Technology in Teaching and 

Learning (Kruskal-Wallis Test for Significance) 

Statements about the Use of Digital Technology in 

Teaching and Learning 

Chi-

Square 

d

f 

Asymp. 

Sig. 

Increase student motivation 4.184 1 0.041 

Increase student achievement 13.436 1 0.000 

Develop student higher-order thinking skills (critical thinking, 

analysis, etc.) 

10.430 1 0.001 

Enhance student competence in transversal skills (learning to 

learn, etc.) 

13.904 1 0.000 
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4.3.4 TPACK Findings 

Teachers were surveyed to gain a better understanding of their TPACK. They 

were asked a series of questions relating to their TPK, TCK and TK. 

4.3.4.1 TPACK 

Teachers were asked to rate their agreement about a single TPACK item, with 

Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4) and Strongly Agree (5) as 

options (see Table 4.55). 

Teachers somewhat agreed that they had the ability to teach lessons that 

appropriately combined subject, technologies and teaching approaches (i.e., TPACK) 

(mean = 3.79), equivalent to a mean level of response in the interval between 3 

(Neutral) and 4 (Agree). 

Australian teachers were more likely to agree that they could teach lessons that 

appropriately combined major technologies and teaching approaches (see Figure 4.24).  

 

Figure 4.24: Saudi and Australian Teacher Mean Scores for the TPACK 

Statement (Scale: 1 = Strongly disagree, 2 = Disagree, 3 = Neither disagree or 

agree, 4 = Agree, 5 = Strongly agree). 
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Table 4.55: Descriptive statistics for TPACK 

TPACK Statement Countr

y 

Strongly 

Disagree 

[Number] % 

Disagree 

[Number] 

% 

Neither 

Disagree/ 

Agree 

[Number] % 

Agree 

 

[Number] 

% 

Strongly 

Agree 

[Number] 

% 

SD Mean Mean 

AV 

I can teach lessons that 

appropriately combine my 

subject, technologies and 

teaching approaches. 

KSA [0] 0.00% [5]6.33% [19] 24.05% [45] 6.96% [10] 12.66% 0.755 3.76 
3.79 

AU [0] 0.00% [2] 6.06% [5] 15.15% [22] 66.67% [4] 12.12% 0.712 3.85 
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Based on the number of items, group differences were considered significant if 

p < 0.05 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.56, Australian and Saudi teacher responses were not significantly 

different in relation to the single TPACK item. 

Table 4.56: TPACK (Kruskal-Wallis Test for Significance) 

TPACK Statement Chi-Square df Asymp. 

Sig. 

I can teach lessons that appropriately combine my 

subject, technologies and teaching approaches 

0.455 1 0.500 

4.3.4.2 TPK 

Teachers were asked to rate their agreement about eight TPK items, with 

Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4) and Strongly Agree (5) as 

options (see Table 4.57). 

Teachers were most likely to agree that they could select items that enhance 

content for a lesson (mean = 4.00), with a mean level of response approximating 4 

(Agree). They were slightly less likely to agree that they could provide leadership in 

helping others coordinate use of content, technologies and teaching approach at their 

school and/or district (mean = 3.75), with a mean level in the interval between 3 

(Neutral) and 4 (Agree). 
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Table 4.57: Descriptive Statistics for TPK  

TPK Statements Country Strongly 

Disagree 

[Number]  

% 

Disagree 

 

[Number]  

% 

Neither 

Disagree/ 

Agree 

[Number]  

% 

Agree 

 

[Number]  

% 

Strongly 

Agree 

 

[Number] 

 % 

SD Mean Mean 

AV 

I can choose technologies that enhance 

the teaching approaches for a lesson. 

KSA [0] 0.00% [3]3.80% [15] 8.99% [46] 

58.23% 

[15] 

18.99% 

0.730 
3.92 

3.96 

AU [0] 0.00% [0] 0.00% [4] 12.12% [24]72.73% [5] 15.15% 0.529 4.03 

I can choose technologies that enhance 

students' learning for a lesson. 

KSA [0] 0.00% [8]10.13% [15]18.99% [39]49.37% [17]21.52% 0.888 3.82 
3.88 

AU [0] 0.00% [0] 0.00% [5] 15.15% [23]69.70% [5] 15.15% 0.559 4.00 

I am thinking critically about how to use 

technology in my classroom. 

KSA [1] 1.27% [4] 5.06% [16]20.25% [42]53.16% [16]20.25% 0.839 3.85 
3.92 

AU [0] 0.00% [0] 0.00% [3] 9.09% [24]72.73% [6] 18.18% 0.522 4.09 

I can adapt the use of the technologies 

that I am learning about to different 

teaching activities. 

KSA [2] 2.53% [5] 6.33% [16]20.25% [34]43.04% [22]27.85% 0.979 3.87 
3.96 

AU [0] 0.00% [0] 0.00% [3] 9.09% [22]66.67% [8] 24.24% 0.566 4.15 

I can select technologies to use in my 

classroom that enhance what I teach, how 

I teach and what students learn. 

KSA [0] 0.00% [7] 8.86% [18]22.79% [39]49.37% [15]18.99% 0.858 3.79 
3.86 

AU [0] 0.00% [0] 0.00% [5] 15.15% [22]66.67% [6] 18.18% 0.585 4.03 

I can choose technologies that enhance 

the content for a lesson. 

KSA [1] 1.27% [4] 5.06% [17]21.52% [36]45.57% [21]26.58% 0.899 3.93 
4.00 

AU [0] 0.00% [0] 0.00% [4] 12.12% [20]60.61% [9] 27.27% 0.619 4.15 

I can provide leadership in helping others 

to coordinate the use of content, 

technologies, and teaching approaches at 

my school and/ or district. 

KSA [2] 2.53% [8]10.13% [15]18.99% [38]48.10% [16]20.25% 0.989 3.73 

3.75 
AU [0] 0.00% [3] 9.09% [5] 15.15% [20] 0.61% [5] 15.15% 0.821 3.81 

I can use strategies that combine content, 

technologies and teaching approaches that 

I learned about in my coursework in my 

classroom. 

KSA [2] 2.53% [7] 8.86% [13]16.46% [41] 1.90% [16]20.25% 0.958 3.77 

3.85 
AU [0] 0.00% [0] 0.00% [5] 15.15% [22] 6.67% [6] 18.18% 0.585 4.03 
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Australian teachers were more likely to agree with all statements designed to 

measure TPK (see Figure 4.25). 

 

Figure 4.25: Teacher Mean Scores for TPK Statements (Scale: 1 = Strongly 

disagree, 2 = Disagree, 3 = Neither disagree or agree, 4 = Agree, 

5 = Strongly agree). 

Based on the number of items, group differences were considered significant if 

p < 0.006 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.58, Australian and Saudi teacher responses were not significantly 

different in relation to any of the eight TPK items. 
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Table 4.58: TPK Statements (Kruskal-Wallis Test for Significance) 

TPK Statements Chi-

Square 

df Asymp. 

Sig. 

Can choose technologies that enhance the teaching approaches 

for a lesson. 

0.350 1 0.554 

I can choose technologies that enhance students' learning for a 

lesson. 

0.539 1 0.463 

I am thinking critically about how to use technology in my 

classroom. 

1.792 1 0.181 

I can adapt the use of the technologies that I am learning about 

to different teaching activities. 

1.311 1 0.252 

I can select technologies to use in my classroom that enhance 

what I teach, how I teach and what students learn. 

1.477 1 0.224 

I can choose technologies that enhance the content for a lesson. 0.945 1 0.331 

I can provide leadership in helping others to coordinate the use 

of content, technologies and teaching approaches at my school 

and/or district. 

0.059 1 0.809 

I can use strategies that combine content, technologies and 

teaching approaches that I learned about in my coursework in 

my classroom. 

1.151 1 0.283 

4.3.4.3 TCK 

Teachers were asked to rate their agreement about a single TCK item, with 

Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4) and Strongly Agree (5) as 

options (see Table 4.59). 

Teachers were likely to agree that they know about technologies that they can 

use for understanding and doing their course (mean = 3.85), with a mean level of 

response in the interval between 3 (Neutral) and 4 (Agree). 

Australian teachers were more likely to agree that they know about technologies 

that they can use for understanding and doing their course (see Figure 4.26). 
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Table 4.59: Descriptive Statistics for TCK Statement 

ITEM Country Strongly 

Disagree* 

[Number] % 

Disagree* 

[Number] % 

Neither 

Agree/ 

Disagree* 

[Number] % 

Agree* 

 

[Number] % 

Strongly 

Agree* 

 

[Number] % 

SD Mean Mean 

AV 

I know about technologies 

that I can use for 

understanding and doing my 

course 

KSA [0]0.00% [3] 3.80% [22]27.85% [41]51.90% [13] 16.46% 0.752 3.81 

3.85 

AU [0] 0.00% [1] 3.03% [6]18.18% [19]57.58% [7] 21.21% 0.716 
3.94 
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Figure 4.26: Teacher Means Scores for TCK Item (Scale: 1 = Strong disagree, 

2 = Disagree, 3 = Neither disagree or agree, 4 = Agree, 5 = Strongly agree). 

Based on the number of items, group differences were considered significant if 

p < 0.05 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.60, Australian and Saudi teacher responses were not significantly 

different in relation to the single TCK item. 

Table 4.60: TCK Statement (Kruskal-Wallis Test for Significance)  

Test Statistics Chi-

Square 

df Asymp. 

Sig. 

I know about technologies that I can use for understanding and 

doing my course 

0.756 1 0.385 

4.3.4.4 TK 

Teachers were asked to rate their agreement about seven TK items, with 

Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4) and Strongly Agree (5) as 

options (see Table 4.61). 

Teachers were most likely to agree that they can learn technology easily 

(mean = 3.97), with a mean level of response approximating 4 (Agree). They were less 

likely to agree that have had sufficient opportunities to work with different technologies 

(mean = 3.65), with a mean level in the interval between 3 (Neutral) and 4 (Agree). 
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Table 4.61: Descriptive Statistics for TK Statements 

TK Statement Country 

Strongly 

Disagree 

[Number] 

% 

Disagree 

 

[Number] 

% 

Neither 

Agree/ 

Disagree 

[Number] % 

Agree 

 

[Number] 

% 

Strongly 

Agree 

[Number] % 

SD Mean Mean AV 

I know how to solve 

my own technical 

problems. 

KSA [4] 5.06% [5] 6.33% [10] 12.66% [42] 53.16% [18] 22.78% 1.022 3.82 
3.71 

AU [2] 6.06% [4] 12.12% [10] 30.30% [11] 33.33% [6] 18.18% 1.121 3.45 

I can learn technology 

easily. 

KSA [2] 2.53% [5] 6.33% [12] 15.19% [44] 55.70% [16] 20.25% 0.907 3.85 
3.88 

AU [0] 0.00% [3] 9.09% [5] 15.15% [16] 48.48% [9] 27.27% 0.899 3.94 

I keep up with 

important new 

technologies. 

KSA [2] 2.53% [3] 3.80% [14] 17.72% [39] 49.37% [21] 26.58% 0.851 3.99 
3.97 

AU [0] 0.00% [3] 9.09% [6] 18.18% [14] 42.42% [10] 30.30% 0.933 3.94 

I frequently play 

around the technology. 

KSA [2] 2.53% [7] 8.86% [11] 13.92% [45] 56.96% [14] 17.72% 0.929 3.78 
3.81 

AU [0] 0.00% [4] 12.12% [4] 12.12% [16] 48.48% [9] 27.27% 0.942 3.88 

I know about a lot of 

different technologies. 

KSA [2] 2.53% [4] 5.06% [13] 16.46% [44] 55.70% [16] 20.25% 0.893 3.86 
3.82 

AU [0] 0.00% [4] 12.12% [9] 27.27% [12] 36.36% [8] 24.24% 0.977 3.73 

I have the technical 

skills I need to use 

technology. 

KSA [2] 2.53% [4] 5.06% [17] 21.52% [39] 49.37% [17] 21.52% 0.917 3.82 
3.87 

AU [0] 0.00% [4] 12.12% [3] 9.09% [16] 48.48% [10] 30.30% 0.951 3.97 

I have had sufficient 

opportunities to work 

with different 

technologies. 

KSA [4] 5.06% [8] 10.13% [15] 18.99% [39] 49.37% [13] 16.46% 1.041 3.62 

3.65 

AU [0] 0.00% [6] 18.18% [5] 15.15% [13] 39.39% [9] 27.27% 1.054 3.72 
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Saudi teachers were more likely than Australian teachers to agree that they know 

how to solve their own technology problems, they keep up with important new 

technologies and they know a lot about different technologies (see Figure 4.27). 

Australian teachers were more likely to agree that they can learn technologies easily, 

that they frequently play around with technology, that they have the technical skills they 

need to use technology and they have had sufficient opportunities to work with different 

technologies. 

 

Figure 4.27: Saudi and Australian Teacher Mean Scores for TK Items (Scale: 

1 = Strongly disagree, 2 = Disagree, 3 = Neither disagree or agree, 4 = Agree, 

5 = Strongly agree). 

Based on the number of items, group differences were considered significant if 

p < 0.007 (Bonferroni correction to preserve family-wise level of significance). As 

indicated in Table 4.62, Australian and Saudi teacher responses were not significantly 

different in relation to the seven TK items. 
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Table 4.62: TK Statements (Kruskal-Wallis Test for Significance) 

Test Statistics Chi-Square df Asymp. 

Sig. 

I know how to solve my own tech problems 3.471 1 0.062 

I can learn tech easily 0.240 1 0.624 

I keep up with important new techs 0.028 1 0.866 

I frequently play around with the tech 0.267 1 0.605 

I know a lot about different techs 0.612 1 0.434 

I have the technical skills I need to use tech 0.940 1 0.332 

I have had sufficient opportunities to work with different 

technologies 

0.209 1 0.647 

4.3.5 Summary of Teacher Survey Findings 

Table 4.63 summarises comparative findings in terms of the key differences 

between Saudi and Australian teachers in relation to ICT use, while Table 4.64 

summarises the key similarities. 

Table 4.63: Teacher Survey Findings: Differences between Teachers in Saudi 

Arabia and Australia 

ICT Use by Saudi Teachers ICT Use by Australian Teachers 

ICT use at home 

 Uses educational software regularly 

(29%) 

 Uses animation/graphics software (14%) 

 Uses computer or laptop regularly (63%) 

 Uses educational software regularly (67%) 

 Uses animation/graphics software (48%) 

 Uses computer or laptop regularly (97%) 

ICT use at school 

 Uses Internet regularly (23%) 

 Uses email regularly (25%) 

 Uses video and audio regularly (16%) 

 Uses a word processor regularly (20%) 

 Uses spreadsheets (6%) 

 Uses subject programs and applications 

(13%) 

 Uses graphics and animation (28%) 

 Used regularly for practical applications, 

to convey information and provide variety 

(75%) 

 Used regularly to reinforce and 

support the curriculum (70%) 

 Used regularly to supplement the 

 Uses Internet regularly (85%) 

 Uses email regularly (97%) 

 Uses video and audio regularly (58%) 

 Uses a word processor regularly (73%) 

 Uses spreadsheets (33%) 

 Uses subject programs and applications 

(51%) 

 Uses graphics and animation (73%) 

 Used regularly for practical applications, 

to convey information and provide variety 

(97%) 

 Used regularly to reinforce and support 

the curriculum (97%) 

 Used regularly to supplement the 
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curriculum (video, visual images, audio, 

etc.) (71%) 

 Use email to communicate with students 

(86%) 

 Use ICT in preparing lessons (59%) 

 Use Internet to retrieve information for 

students (65%) 

curriculum (video, visual images, audio, 

etc.) (94%) 

 Use email to communicate with students 

(15%) 

 Use ICT in preparing lessons (24%) 

 Use Internet to retrieve information for 

students (25%) 

Integrate ICT into the classroom 

 Strongly agree that ICT allows students to 

help teachers prepare lessons (49%) 

 Strongly agree that ICT improves student 

results and performance (54%) 

 Strongly agree that ICT saves time for 

students and teachers (59%) 

 Strongly agree that ICT encourages 

student–teacher interaction (52%) 

 Strongly agree that ICT encourages 

student–student interaction (57%) 

 Strongly agree that ICT makes teaching 

enjoyable (59%) 

 Strongly agree that ICT increases 

independence among students (58%) 

 Mostly agree that ICT allows students to 

help teachers prepare lessons (48%) 

 Mostly agree that ICT improves student 

results and performance (52%) 

 Mostly agree that ICT saves time for 

students and teachers (42%) 

 Mostly agree that ICT encourages student–

teacher interaction (48%) 

 Agree that ICT encourages student–student 

interaction (67%) 

 Agree that ICT makes teaching enjoyable 

(55%) 

 Agree that ICT increases independence 

among students (42%) 

 

ICT use that is likely to increase within school in five years 

 Mostly undecided about the 

introduction of the virtual classroom 

(45%) 

 Mostly likely each student will have a 

computer (42%) 

 Likely classrooms will use 

smartboards (59%) 

 Continuous computer access, wireless 

Internet connection likely (56%) 

 Introduction of the virtual classroom 

highly likely (42%) 

 Likely each student will have a computer 

(48%) 

 Highly likely classrooms will use 

smartboards (82%) 

 Continuous computer access, wireless 

Internet connection highly likely (76%) 

Changes in future 

 Undecided whether students will learn 

from the computer rather than the teacher 

(30%) 

 Agree that students will learn from the 

computer rather than the teacher (57%) 

Teacher perceptions of shortages or deficits in school’s ICT teaching & learning 

 Insufficient pedagogical support for 

teachers (68%) 

 Difficulty in integrating ICT use into the 

curriculum (54%) 

 Lack of pedagogical models on how to 

use ICT for learning (56%) 

 Insufficient technical support for teachers 

(70%) 

 Insufficient pedagogical support for 

teachers (21%) 

 Difficulty in integrating ICT use into the 

curriculum (24%) 

 Lack of pedagogical models on how to use 

ICT for learning (27%) 

 Insufficient technical support for teachers 

(18%) 

Reward for using teaching and learning 

 Received incentives (reduced hours, 

additional training hours) (0%) 

 Received incentives (reduced hours, 

additional training hours) (27%) 
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ICT policies at school 

 The presence of policies in the school for 

teaching and learning (11%) 

 A policy and action to use ICT for 

teaching and learning in specific subjects 

(9%) 

 Regular discussions with teaching staff 

about ICT use (33%) 

 A specific policy to promote cooperation 

and collaboration among teachers (11%) 

 An official statement about innovation 

within the school (4%) 

 Teaching and learning strategies and 

methods (4%) 

 The presence of policies in the school for 

teaching and learning (48%) 

 A policy and action to use ICT for 

teaching and learning in specific subjects 

(48%) 

 Regular discussions with teaching staff 

about ICT use (52%) 

 A specific policy to promote cooperation 

and collaboration among teachers (49%) 

 An official statement about innovation 

within the school (48%) 

 Teaching and learning strategies and 

methods (52%) 

Smart technology use in teaching and learning 

 Increases student achievement (95%) 

 Develops student higher-order thinking 

skills (critical thinking, analysis, etc.) 

(90%) 

 Enhances student competence in 

transversal skills (learning to learn, etc.) 

(91%) 

 Increases student achievement (70%) 

 Develops student higher-order thinking 

skills (critical thinking, analysis, etc.) 

(64%) 

 Enhances student competence in 

transversal skills (learning to learn, etc.) 

(64%) 

Table 4.64: Teacher Survey Findings: Similarities between Teachers in Saudi 

Arabia and Australia 

ICT use by teachers from Saudi Arabia (KSA) and Australia (AU) 

The following findings were similar in relation to most Australian and Saudi teachers 

 Most KSA (87%) and AU (100%) teachers regularly use the Internet.  

 Most KSA (94%) and AU (88%) teachers regularly use an iPhone or Android 

phone.  

 Most KSA (96%) and AU (97%) teachers use PowerPoint at least sometimes. 

 Most KSA (86%) and AU (97%) teachers integrated ICT as a method to keep up 
with advancements in technology. 

 Most KSA (95%) and AU (91%) teachers integrated ICT to maintain students’ 

interest. 

 Most KSA (90%) and AU (97%) teachers integrated ICT to improve and develop 
their teaching. 

 Most KSA (85%) and AU (91%) teachers integrated ICT to prepare students for the 
future.  

 Most KSA (86%) and AU (82%) teachers saw integrating ICT as an effective way 

of delivering services to students. 

 Most KSA (86%) and AU (88%) teachers saw integrating ICT as a professional way 

of teaching. 

 Most KSA (92%) and AU (94%) teachers agree that ICT helps reinforce learning.  

 Most KSA (96%) and AU (100%) teachers agree that ICT offers quick and easy 
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access to information.  

 Most KSA (95%) and AU (100%) teachers agree that ICT use improved teachers’ 
and students’ research skills. 

 Most KSA (90%) and AU (94%) teachers predict that assessment of student 

learning will be electronic in the future.  

 Most KSA (92%) and AU (88%) teachers predict that students will receive their 
homework by email in the future.  

 Most KSA (89%) and AU (88%) teachers agree that ICT helps students to do class 
exercises and practice. 

 Most KSA (92%) and AU (91%) teachers agree that ICT helps students retrieve 
information.  

 Most KSA (92%) and AU (85%) teachers agree that ICT helps students work 

collaboratively. 

 Most KSA (91%) and AU (82%) teachers agree that ICT helps students to learn in 
an autonomous way.  

 Most KSA (97%) and AU (88%) teachers agree that ICT increases student 
motivation.  

 None of the KSA (0%) or AU teachers (0%) had received any financial benefit to 

integrate ICT into their classrooms.  

 Very few KSA (6%) or AU (6%) teachers disagreed with the statement measuring 
their TPACK. 

 Very few KSA (4%) or AU (3%) teachers disagreed with the statement measuring 
their TCK. 

The following findings were similar in relation to the majority of Australian and Saudi 

teachers 

 The majority of KSA (80%) and AU (79%) teachers never created websites.  

 The majority of KSA (77%) and AU (70%) teachers saw ICT as a symbol of 
modernisation. 

 The majority of KSA (73%) and AU (76%) teachers disagreed that there was no 
or an unclear benefit to ICT in teaching. 

 The majority of KSA (75%) and AU (76%) teachers disagreed that most 

teachers were not in favour of ICT in school.  
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4.4 Teacher Interview Data Analysis and Findings 

This section presents findings and analysis derived from 28 teacher interviews 

conducted with teachers from Saudi Arabia and Australia. Table 4.65 shows the 

participating schools, number of teachers, with codes, participating at each school, and 

where the interviews were conducted. To comply with ethics requirements to ensure 

that the confidentiality of the schools and teachers is maintained, schools are referred to 

as School A, School B, School C, School D, School E and School F. In addition, teacher 

codes are used to refer to the teachers interviewed. For example, ‘AT’ refers to a teacher 

from School A, while ‘BT’ refers to a teacher from School B. 

Table 4.65: Teacher Interview Participants 

 
School Teacher Codes 

Meeting Place for 

Interviews 

S
a

u
d

i 
A

ra
b

ia
n

 S
ch

o
o

ls
 

School A 

Saudi public 

girls’ primary 

school 

Teachers 

AT112P 

School visits 

Five visits 

conducted 

AT113P 

AT114P 

AT116P 

AT118P 

School B 

Saudi private 

girls’ primary 

school 

Teachers 

BT112F 

School visits 

Four visits 

conducted 

BT114F 

BT116F 

BT119F 

School C 

Saudi public 

boys’ primary 

school 

Teachers 

CT113J 

School visits 

Five visits 

conducted 

CT115J 

CT116J 

CT117J 

CT118J 

School D 

Saudi private 

boys’ primary 

school 

Teachers 

DT118T 

School visits 

Five visits 

conducted 

DT119T 

DT117T 

DT115T 

DT121T 



  

181 

 
School Teacher Codes 

Meeting Place for 

Interviews 

A
u

st
ra

li
a

n
 S

ch
o

o
ls

 

School E 

State primary 

school, 

Queensland, 

Australia 

Teachers 

ET115B School visits 

Four visits 

conducted 
ET116B 

ET117B 

ET118B 

School F 

Independent 

primary school, 

Queensland, 

Australia 

Teachers 

FT115C School visits 

Five visits 

conducted 
FT116C 

FT117C 

FT118C 

FT119C 

 

The teacher interviewees (N = 28) were invited from six primary schools, 

consisting of four schools in Saudi Arabia and two schools in Australia. The Saudi 

schools were located in three different cities—Al Riyadh, Jeddah and Makkah—and 

participants were divided according to gender and school type (private or public). 

School A was a public girls’ school (with five teachers interviewed), School B was a 

private girls’ school (with four teachers interviewed), School C was a public boys’ 

school (with four teachers interviewed) and School D was a private boys’ school (with 

five teachers interviewed). The two Australian schools were located in the state of 

Queensland in Australia. There were two types of Australian schools—School E was an 

independent school (with five teachers interviewed) and School F was a state school 

(with four teachers interviewed). 

The following sections reports the findings from the qualitative data obtained 

from the interviews (N = 28), consisting of interviews with nine Australian teachers and 

19 Saudi Arabian teachers.  

To examine the relative similarities and differences pertaining to the success of 

ICT integration in Saudi Arabia and Australia, qualitative interview responses were 

analysed using NVivo software. One of the advantages of NVivo is its ability to manage 

unstructured information, realised from interviews, and find cohesive themes (Clarke & 
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Braun, 2013). The software allows the user to organise sources, such as into interviews, 

survey results, pictures and social media, and analyse data using various tools that help 

elucidate correlation between respondents’ answers. The software helps the user find 

themes within the data, in this case, recorded face-to-face and telephone interviews and 

written responses, and code (categorise) these themes into nodes (NVivo nomenclature 

for subheadings under which all related responses are grouped). 

Nodes are essentially depositories for all related data under the same theme, 

which the user can then cross-analyse. NVivo also includes tools to find words with 

similar meaning from among collected data. This function is termed ‘queries’. The 

results of queries can be used to further analyse collected data or create new themes. 

Other nodes can also be created for demographic analysis; for example, respondents can 

be classified by attributes, such as age, gender, years of experience and qualifications. 

Cross analysis can then be conducted by attribute. Essentially, the software not only 

simplifies data processing, but improves analysis efficiency (Bergin, 2011). The themes 

can assist in indicating the TPACK stage of an institution (Niess et al., 2009). 

Qualitative data were collected from interviews with Australian and Saudi 

teachers to obtain the teachers’ perceptions of ICT use and the impact of educational 

policy on teachers’ ICT use and their thoughts on the future of education. The 

researcher conducted the teacher interviews to complement the teacher surveys. 

The thematic analysis technique applied in this study made it easier to interpret 

and examine collected data in a systematic manner (Bergin, 2011). The study identified 

six themes: ICT Usage, Education Policy, The Future of Education, Challenges Implicit 

in ICT Usage, Student Performance, and ICT Skills. 

Based on these themes, the evidence generally showed that Australian teachers 

had largely embraced ICT in their education programs, which tended to reflect the 

adapting stage of the framework proposed by Niess et al. (2009) in their 
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conceptualisation of Stages of Integration of Technology with PCK (see Figure 4.28), 

while Saudi Arabia appeared to be largely situated at the adopting stage, where teachers 

were attempting to address the related challenges and issues of ICT integration. 

Evidence was obtained that suggested that Saudi Arabian students and teachers had 

moved beyond the recognising and accepting stages of ICT integration. The findings 

and analysis reported in this study have assisted in illuminating this issue, based on the 

sample of primary schools in Saudi Arabia and Australia, and by identifying similarities 

and differences through this comparative study. 

 

Figure 4.28: Stages of Integration of Technology with PCK (Niess et al., 2009). 

4.4.1 Australian Teacher Interview Data Analysis and Findings 

The analysis of data and the findings obtained from interviews with the 

Australian teachers are presented in this section. The NVivo analysis characterised ICT 

integration by the following nodes: Teacher ICT Usage, Future of Education, 

Challenges and Student Performance. Table 4.66 presents an overview of the coding 

results for these nodes and the consequent subheadings for each node, discussed in the 

sections below. 
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Table 4.66: Australian Teacher Interviews Themes: NVivo Analysis Coding 

Results for Node Headings and Subgroupings 

Teacher ICT Usage Future of Education Challenges Student Performance 

a. ICT Skills 

b. Uniformity 

c. Teacher ICT 

Support  

d. ICT Tools 

a. Training and 

Professional 

Development 

b. Complex software 

and Hardware 

c. Improved Access to 

ICT Tools 

a. Time 

b. Financial 

Constraints 

c. Lack of 

Infrastructure 

a. Enhanced 

Engagement 

b. New Learning 

Techniques 

c. Incentives 

4.4.1.1 Teacher ICT Usage 

Numerous Australian teacher interviewees from School E, a state primary 

school, and School F, an independent school, indicated that there was high ICT usage in 

their classrooms. They also characterised some of the limitations and the drivers of ICT 

usage. For example, respondent ET115B noted that teachers’ levels of ICT use in 

schools were influenced by financial and budgetary constraints. As advanced ICT 

programs can be expensive, this limits the types of ICT that can be used, and thus, the 

adaptation stage of ICT integration might not be able to be achieved. As such, teachers 

indicated that they might not be able to see the ways in which ICT could reform their 

more traditional pedagogical approaches. 

4.4.1.1.1 ICT Skills 

The NVivo analysis also revealed the importance of training and professional 

learning, and how this relates to teachers becoming skilled in incorporating ICT and 

pedagogy to implement the school curriculum. This links with the need to improve ICT 

skills. Training and professional learning was seen as important for enhancing ICT 

adoption and integration. Using the queries function, a search of transcribed teacher 

interview responses was conducted for ‘skills’ and ‘training’. This revealed that, for the 

Australian teachers, ICT adoption had occurred following the incorporation of 

technological skills in training and professional development. To illustrate, the teachers 
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had mixed reactions when asked, ‘What ways have you adapted your teaching 

methods?’ For example, state primary school teachers from School E responded: 

I think my school has had to consider looking more at cooperative learning for 

students that use of ICT leans itself to – to pair and group activity more so than 

individual activity. (ET116B) 

Though most consider training (pedagogical and skills) as among the factors that 

supported the use of ICT. Training played a major role since it’s by teaching 

teachers on its usage that they can implement it successfully. (ET115B) 

4.4.1.1.2 Uniformity 

Despite the advantages of teaching with ICT asserted by the Australian teachers, 

it emerged that ICT usage was not uniform, and some of the schools did not use ICT 

effectively. Respondent ET117B of School E stated that, ‘the adoption and introduction 

of ICT was not uniform and differed between schools, with state schools facing 

problems when it came to introducing ICT because of budget and financial constraints’. 

This resulted in schools having different ICT capacities, creating a gap between ICT 

access and use in state and independent schools that might be substantial. 

Teacher use of ICT was considered basic and not complicated, as teachers said 

that they regularly used ICT for tasks such as researching on the Internet and managing 

their personal and professional emails. This level of use did not involve strong levels of 

TCK, and was still possibly advancing towards the adaptation phase of the stages of 

ICT integration. Daily, basic use of ICT enabled teachers to learn how to make use of 

ICT creatively for the benefit of students, since ICT software was seen as helping make 

learning fun and enjoyable for students. Another reason ICT in teaching was adopted 

was because of the innovative environment it brought to the classroom, as well as the 

new stimulus it offered to redefine learning, which could further serve as motivation for 
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students to explore further avenues of ICT usage. However, teacher responses in the 

interviews suggested that ICT usage varied among teachers and schools. 

4.4.1.1.3 Teacher ICT Support 

To deliver content effectively, ICT tools and equipment require regular 

maintenance and repairs. As such, teachers argued that there should be provision for 

good technical maintenance and a support team to undertake these duties in schools. For 

example, a School E teacher stated: 

We have a technician who works here 3 days a week at the moment. I don’t 

think that’s enough, you know. I prefer to have more. We also have an ICT line 

through Education State that we can ring and they help us as well. (ET115B) 

This support is crucial, as ICT technical issues disrupt effective ICT integration, 

and create frustration that might result in resistance by teachers. Most of the teachers 

interviewed pointed out that the technical maintenance and support that was in place 

was sufficient, with only some stating that the support was not sufficient. An example to 

illustrate this was provided by a teacher indicating that: 

There is need for more support, since there was complexity that surrounded ICT 

infrastructure, which, at times, was driven by connectivity and the school did not 

have any control over a solution. (ET119B) 

The Australian teachers welcomed the usage of ICT, perhaps because they were 

well equipped with ICT skills and had sufficient ICT capabilities. Consequently, they 

reported that they found little or no difficulty in imparting the same skills to students 

and in integrating ICT in the classroom. The teachers acknowledged the importance of 

ICT in teaching, with some pointing out that, rather than drastically redefining the 

teaching medium, ICT should be used as a tool, and to focus on the subject content. A 

separate subject for teaching the software and hardware functions should be 

incorporated. Both of the Australian schools studied had adopted ICT usage and, in 
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general, teachers were in favour of introducing ICT in schools. Some of the teachers 

held postgraduate qualifications in ICT in teaching, as was the case with teacher 

FT116C, a teacher in School F, who stated, ‘I have a master’s of e-Learning and thus, I 

believe teachers should use ICT in the school’. Despite this level of confidence and 

willingness to use ICT, teachers suggested that ICT support was necessary to avoid the 

disruptions associated with ICT maintenance and repairs. 

4.4.1.1.4 ICT Tools 

Despite challenges in the usage of ICT in Australia, it was evident that the 

teachers used a range of ICT tools in the classroom, as attested by respondent ET114B, 

who noted the extensive adoption of interactive whiteboards, projectors, laptops and 

other ICT tools, reflected in his comment that, ‘Among the ICT tools used by schools 

include white boards, projectors, laptops and tablets among other tools’ (ET116B). 

Most of the teachers were confident that the future will be better in terms of ICT 

use in teaching. This displayed an attitude that moved beyond the stage of accepting, to 

having a positive approach to the creative adaptation of a range of ICT tools, which 

teachers repurposed for curriculum purposes. There is also potential for pedagogy 

courses to be reformed into new TPK-centred methods, and when injected with 

important subject matter, these can grow from the adaptation stage of a stronger 

TPACK approach. The teachers reflected an attitude of exploring further synthesis of 

TPK, and brought hope for innovations to come. One respondent (ET116B) suggested 

that Australian teachers were using ICT extensively for a range of purposes, saying, 

‘Teachers’ use of ICT was basic, nothing complicated, as the teachers used ICT to do 

tasks such as doing research on the Internet and managing emails’. 

There was evidence of adaptation, where ICT replaced traditional 

communication methods and changed the means by which information is received. TCK 

was reflected and seemed to be growing in importance, as ICT communication methods 
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were being used to enable students to access content through ICT. The Australian 

teachers portrayed an open attitude to ICT tools and seemed to be advanced in their 

understanding of TPACK. 

4.4.1.2 Future of Education 

With the improved use of technology, respondents thought positively about the 

future of education. A School E teacher clarified that the future of education will see: 

… mobile devices so the hardware would be things like laptops or tablets of 

some description, possibly even moving into smaller devices like iPhones, 

iPods, those types of things. I see that there will be more, very mobile 

opportunities to learn with hardware and software. (ET118B) 

Another response from a teacher from School F was that: 

Children will actually have their own devices and bring them to school with 

them in the very near future, probably within the next two years. And school, 

and you know teachers communicate to parents through the use of ICT children 

create and children of the school. (FT116C) 

The teacher comments reflected a wide sense of acceptability of ICT innovation, 

and seemed to be situated at the exploring and advancing stages of ICT integration 

(Niess et al. 2009). To cope with such complexities and change, Australian teachers 

asserted that they will need more training and professional development, and support.  

4.4.1.2.1 Training and Professional Development 

Training and professional development were among the requirements teachers 

suggested they needed to support ICT usage in teaching. However, overall, teachers had 

a mixed reaction about the way these were provided. Although most considered training 

and professional development among the factors that supported their use of ICT, a 

School E teacher stated that, ‘There were some teachers who did not consider training to 

be the key in supporting future education and the use of ICT in teaching’ (ET116B). 
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Through professional development to improve PCK and TK, teachers were able to 

facilitate the transformation of their subject matter, and, in the process, present it in new 

ways that improved the access of individual learners to the curriculum. They considered 

substitution to be necessary and had ambitions regarding the augmentation of existing 

tasks. 

Most teachers, therefore, as a result of adopting ICT believed that they were 

being forced to acquire new skills. This expectation had influenced them to teach more 

effectively, and substitute certain actions with virtual actions. Skill development was 

considered key if teachers were to effectively make use of ICT. They needed to first 

equip themselves with good knowledge of new technologies. Some teachers showed 

interest in developing new skills. For example, a teacher stated that, ‘I would like to 

learn how to author books and movies through ICT and the different applications’ 

(FT117C). 

While most Australian teachers were confident when it came to using ICT in 

teaching, some were still learning. Among the range of responses in terms of individual 

confidence in ICT usage was a teacher indicating that, ‘I feel very confident. I like to try 

it with students to see what works’ (FT115C). 

4.4.1.2.2 Complex Hardware and Software 

The broad endorsement for the use of ICT in Australian schools indicated by the 

teachers interviewed contributes to the development and sophistication of ICT systems 

and tools. New software and platforms enable implementation of new teaching and 

learning in which the students themselves are likely to become confident users of the 

technology. This was attested to by a School F teacher, who noted that, in the future, 

complex hardware tools and software will be in place: 
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I can’t imagine how complex the learning may become in the next 10 years. 

These kids here will be gurus and will make complex systems and tools. 

(FT118C) 

4.4.1.2.3 Improved Access to ICT Tools 

The Australian teachers generally believed that access to ICT will be improved 

through the emergence of new devices, such as laptops, notebooks and tablets, which 

are more powerful and less expensive than current devices. This trend is already 

apparent, as these devices have become more affordable. Teachers believed that parents 

and caregivers can support the school’s effort by purchasing devices for their children. 

While access to ICT at school and at home was considered a hindrance by some 

teachers, according to the majority, this was not an issue, as they indicated that their 

students now had access to computers both at home and in school. An example was the 

comment by a School E teacher, who predicted that, ‘In future, the problem of access to 

ICT tools will not be a problem’ (FT119C). 

4.4.1.3 Challenges 

Results found that the integration of ICT in education presented challenges for 

both teachers and students, which, if not addressed, might result in ineffective 

outcomes. These challenges present barriers that limit the effectiveness of ICT in 

learning and, as such, could undermine effective ICT adoption and integration. As a 

School E teacher clarified: 

“We are facing many challenges to make good environments to use ICT in 

classroom such as resources the institution body and self-subject culture very 

much one that came across was attitudes and beliefs of the educators themselves 

the knowledge and skills of those people and concern over assessment 

strategies”. (ET117B) 
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4.4.1.3.1 Time 

For the teachers, the time saved through the convenience of ICT had to be 

weighed against the time required to make ICT purchases. In addition, time was needed 

to train teachers to use the various ICT tools. Some teachers doubted the net gain was 

positive, and unfortunately, in many cases, the time required was seen as a negative by 

the Australian teachers interviewed. To illustrate, one teacher indicated: 

Teachers need time in having professional development so that they need to 

implement the use of ICT. So, I think there’s always the time needed if you are 

trying to do well in schools. Finding the time still to support the teachers. 

(FT117C) 

TPK might not be developed and implemented effectively if there are only 

ineffective ICT courses for teachers—teachers will struggle to adopt, adapt and 

implement ICT in their classrooms. Teachers suggested that this contributed to some 

teachers continuing to hesitate to use or resist accepting ICT. Some teachers believed 

that teachers and students who ‘did not have access to iPads would not know how to use 

them’ (FT119C). Further, teachers reported that there were not enough ICT devices in 

some schools, which tended to limit the effectiveness of ICT and required considerable 

class time in sorting out logistics. For example, a teacher from School F stated that 

‘with a ratio of one computer/device to five students, this meant that there were 

classroom organisation challenges with not enough devices for all students in my class’ 

(FT118C). 

4.4.1.3.2 Financial Constraints 

Among the key challenges that constrained the adoption of ICT were issues 

pertaining to finance and connectivity. To illustrate, a teacher from School F stated that, 

‘schools, mainly public schools, which rely on the government for financial input and 

support, have been forced to grapple with budget cuts and insufficient funding’ 
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(FT118C). This limited the school’s use of ICT, even while there was increasing 

awareness in that school of the need to integrate ICT. 

In terms of financial support, a key challenge has been the exorbitant cost 

associated with the acquisition of ICT hardware and supporting components. For 

example, a teacher from School F stated that: 

Many schools are missing out on using ICT, especially among public schools 

that rely solely on state funding. (FT115C) 

The financial influences on … I think … is that schools can’t possibly keep up 

with the rate of implementation of the rate of production of the different types of 

ICT. And I think that’s always going to be a problem because it’s expensive to 

outfit schools with current ICT and to be then constantly taking that over. 

(FT115C) 

4.4.1.3.3 Lack of Infrastructure 

Apart from the challenges associated with connectivity and finances, a further 

hindrance to the use of ICT in teaching included access to infrastructure, and students 

lacking ICT tools, such as desktops and tablets for use, both at school and at home. A 

School E teacher noted that, ‘we are yet to receive ICT tools for every student’ 

(ET118B). Further, the issue of training teachers in ICT and its usage also became a 

deterrent, since teachers were required to teach while simultaneously improving their 

ICT skills, much to their displeasure. ICT adoption was especially hindered by time, 

hardware, software and general access. Under such circumstances, teachers perceived 

even the substitution (SAMR) of communication methods as a significant achievement. 

It is easy to dismiss the cost of ICT and forget the expense required to achieve 

implementation. Successful ICT integration requires substantial financial and human 

resource support. However, some of the respondents pointed out that software was less 

of an issue, as it is constantly being developed and new applications are frequently 
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being introduced. Essentially, teachers suggested that there was more to access and use 

of ICT, but there was a challenge of appropriate infrastructure to enable interoperability 

and connectivity of devices and the ICT networks. 

4.4.1.4 Student Performance 

In Australia, it was evident from the teacher responses in the interviews that the 

benefits of ICT use were already being witnessed. For instance, respondents noted that 

ICT usage had contributed to improved student performance, which might indicate 

effective TPACK progression to the adaptation stage of ICT integration. For example, a 

teacher stated that, ‘This use of ICT enabled teachers to learn how to make use of ICT 

creatively for the benefit of the students, since ICT has a number of programs that helps 

making learning fun and enjoyable’ (ET117B). 

Informative responses to the question, ‘How are you currently using ICT in your 

teaching?’ were provided, such as, ‘Another use of ICT in teaching is in regard to 

improvement of interactivity between teachers and their students’ (ET118B). ICT has 

created new ways of enabling interactivity, through media sharing, discussion forums, 

videos and graphic simulation software, which have not just substituted traditional 

methods, but created new ways of functioning. It has even redefined some aspects of 

schooling. In more advanced schools, there was evidence of applications of virtual 

reality to assist in teaching biological concepts and bring historical and geographical 

experiences to life. Such exploration removes the limits of learning to the confines of 

school—through learning platforms like Edmodo, critical support for learning by 

students can be sought anywhere and at any time. This allows for online sharing, 

student discussion and competitions to be conducted against the backdrop of a virtual 

classroom. 

The responses of teachers interviewed from School F, an independent primary 

school, tended to be positive: 



  

194 

ICT helps improve student performance. ICT helps improve students’ 

engagement in class, resulting in better performance. (FT118C) 

ICT usage helps with monitoring students, facilitates research among students 

and by teachers, among the ICT-specific tools that are credited with improving 

performance. (ET116C) 

ICT usage has also improved learning and changed the teaching methods 

through facilitating new ways of distributing learning materials and resources. 

Previously, we were distributing in their physical forms, through books, but 

these days they are in the form of software, helping make the cost of purchasing 

learning resources to go down. (ET119C) 

ICT is seen as widening the sensory perceptions available in the classroom. It 

enhances the ability of teachers to reach a wider audience, as pedagogy continues to 

expand from the exploration stage of the TPACK integration stages (see Niess et al., 

2009). 

Results from the analysis of interview responses from the Australian teachers 

revealed that the introduction of ICT for students as young as lower primary resulted in 

an improvement in student performance, and a corresponding rise in their adaptability in 

software usage. Students in upper primary had laptops and tablets that they used to 

support their studies. Teachers indicated that these substituted for physical assignment 

submission and modified art design methods, while students saw themselves as 

exploring when installing learning applications (apps), ‘it seems like every student has a 

smartphone or tablet that they just can’t put down during class. As teachers, we want to 

be able to keep the attention of students but it is difficult when we are competing with 

technology. What if instead of fighting the use of technology in classrooms, we 

integrated it and a huge transition into the use of apps on their mobile devices and 

personal electronic organisers’. One such popular application was Evernote. ICT was 
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perceived by teachers as encouraging students to learn and attain advanced levels of 

ICT capability. This was made possible through ICT tools that inject entertainment into 

subjects and through convenient, easy-to-use devices; for instance, ‘through not only 

ordinary cartoons, but interactive animations and virtual challenges and mobile Internet 

opportunities, thereby creating stronger engagement’ (ET118B). 

4.4.1.4.1 Enhanced Engagement 

Responses from teachers suggested that student engagement was enhanced by 

ICT. For example, students who found it difficult to write utilised ICT and were thus 

able to learn better. Teachers believed that their students were encouraged by ICT to 

improve their learning. A teacher remarked that, ‘smart technology has been shown to 

facilitate online learning, which can be accessed any time and from anywhere, which 

allows students to concentrate on their learning activities more effectively’, and further, 

‘ICT integrates creativity in the learning experience, thus helping improve the learning 

efficiency of students, making them better in class as they get to improve skills and 

overall performance’ (ET117B). 

At times, teachers were compelled to employ alternative approaches to ensure 

they engaged well with the learners as part of ICT, as elaborated by a teacher from the 

independent primary school, who said, ‘Teachers, at times, were forced to adapt their 

teaching methods when incorporating ICT, thereby altering their teaching methods, 

through an adoption of ICT’ (FT116C). These included methods such as collaborative 

learning, teaching through pairing students and organising students to work in groups. 

Through ICT, the learning and interaction between teachers and students changed, as 

students were able to learn skills and abilities outside the typical classroom setting. 

4.4.1.4.2 New Learning Techniques 

Teachers indicated that they believed that new learning techniques were being 

introduced as a result of the integration of ICT. They provided examples of TCK that 
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encouraged additional independent learning and interaction. For example, a teacher 

from School F stated that she ‘was also looking at ways of improving interactivity 

between teachers, students, and technology’ (T116C). The results indicated that the 

Australian teachers felt that ICT has improved learning and changed teaching methods, 

by implementing new ways to distribute learning materials and resources, which, in the 

past, were distributed in physical forms, such as books. However, the teachers noted 

that these resources were now provided either online or as software, lowering the cost of 

purchasing learning materials, as well as increasing access by students. New distribution 

methods of curriculum information and content reflect TPK, whereby the technology 

and pedagogy enable these changes. Another teacher from School F confirmed this by 

stating that, ‘as modern teachers, we must develop an expert knowledge of how ICT can 

be used to access and process subject matter’ (FT117C). 

Teachers adopted and made use of ICT for a number of reasons and incentives, 

allowing a number of benefits to education, where traditional methods of teaching were 

more limited. This is a basic function of ICT task modification at an exploring level, but 

further use inevitably provides new possibilities of use and more complex functions, 

with students developing products that are not attainable when they are restricted to the 

use of pencil and paper. Through the use of ICT, the teachers indicated that they became 

more efficient at undertaking extra research in a more timely fashion, relative to when 

research was limited to index searching book by book, categorical browsing and the 

flipping of thick encyclopaedias and books. For example, Google enables quick and 

efficient searching for students. According to the Australian teachers, retrieval of 

information has been largely redefined, reaching new levels of access and effectiveness, 

which reflect ongoing practical examples of TCK. A teacher indicated that, ‘for the 

teachers, it’s good to know how to use ICT tools in education purposes and how to use 

it in the classroom’ (ET118B). 
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4.4.1.4.3 Incentives 

Throughout the interviews, teachers tended to provide responses that reflected 

intrinsic incentives, such as benefits for their students. Limited, isolated extrinsic 

incentives, such as financial rewards, were suggested. To illustrate, it was revealed that 

one of the greatest incentives for teachers to adopt ICT in learning was the convenience 

that ICT provided in terms of almost instantaneous access to high-quality information. 

This efficiency allowed teachers to spend more time directing the learning occurring in 

the classroom.  

Better student outcomes were seen as a strong incentive for teachers. The 

teacher interviews indicated another area of incentive was the provision of training: 

The incentives for the students I think they are quite engaged with technology, 

as I said, before they use technology outside of school, so I’m on the use of 

gaming and some educational programs really engages the students as far as 

teachers I think the incentive is knowing that what we’re doing benefits students 

in the long run that for them as learners and for them to be future leaders they’re 

going to need to navigate all different sorts of net technologies. (ET114B) 

Incentivising teachers is essential to successful ICT integration, and needs to be 

integral to teacher preparation programs as well as professional development for 

practicing teachers. For example, The Teaching Teachers for the Future Project, which 

adopted the TPACK framework to link technology, pedagogy and content in the 

development of digital resources and focused on initial teacher education students, is an 

initiative to help teachers ensure their preparation is success and incentivise future 

teachers through formal qualification requirements. In doing so, future teachers will be 

more engaged and more likely to become successful in their teaching with ICT. In turn, 

improved teacher confidence and efficacy should help to incentivise teachers and 

facilitate ICT use in learning and teaching. 
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4.4.2 Saudi Arabian Teacher Interview Data Analysis and Findings 

This section presents the analysis of data and findings obtained from interviews 

with the Saudi Arabian teachers. The NVivo analysis focused on ICT usage in Saudi 

Arabian primary schools, education policy, the future of education, variation in skills 

and infrastructure. The analysis characterised ICT integration via the following nodes: 

Teachers’ Perceptions, Future of Education, Challenges and Education Policy. Table 

4.67 presents an overview of the s coding results for these nodes and the consequent 

subheadings for each node. In Saudi Arabia, findings, as shown in Figure 4.9, indicated 

that the use of ICT was lower than recorded in Australia. In addition, from the NVivo 

analysis results for Saudi Arabian teachers, there were many challenges. The following 

section presents the qualitative analysis results for various aspects of school study in 

relation to Saudi Arabian teachers based on the themes. 

Table 4.67: Saudi Arabian Teacher Interviews Themes: NVivo Analysis Coding 

Results for Node Headings and Subgroupings 

Teachers’ 

Perceptions 

Future of Education Challenges Education Policy 

a. Limited ICT tools 

b. Loss of Jobs 

a. Affordability of ICT 

Tools 

b. Increased Connection 

c. Greater Access to 

ICT Tools 

d. Education 

Transformation 

a. Lack of ICT Tools 

b. Time on Training 

c. Skills and Training 

d. Technical Support 

and Maintenance 

a. Role of the Saudi 

Ministry of Education 

b. Lack of Awareness 

c. Low Effectiveness 

of Education Policies 

 

4.4.2.1 Teachers’ Perceptions 

The following sections discuss the perceptions of teachers in Saudi Arabia and 

their use of ICT in schools.  

Teachers’ perceptions towards ICT were generally positive; for example, the 

majority of School A teachers supported using ICT to improve students’ performance. 

By utilising ICT, students were able to perform better for a number of core reasons, 
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such as the ability to undertake research. Further, since students loved technology, they 

tended to prefer using ICT during their studies. 

School C teachers also agreed on the power of ICT to improve the overall 

performance of students. Teachers from School B spoke of, ‘the importance of 

technology and its power in allowing users to access information from a variety of 

sources and how it formed a part of their daily lives’ (BT119F). 

School B teachers observed that students who used ICT tended to perform better 

than those who did not, as it promoted greater self-confidence. ICT, when redefining 

tasks, gave students the advantage of better organisation than was possible before, and a 

very successful output of a TCK hybrid in school. 

ICT was also used to encourage students to learn in a number of ways, according 

to teachers from School A, with a teacher stating, ‘It helped increase their engagement, 

thereby encouraging them to learn’ (AT114P). The teachers at School C stated that ICT 

use was new and exciting to students and this made them more engaged. A School A 

teacher observed that, ‘technology was interesting to students, thereby increasing their 

engagement and attention’ (AT118P). In School D, a teacher observed that: 

Technology made students eager to learn, especially through new tools, such as 

projectors, laptops. The use of new equipment was quick to spark acceptability 

and as long as maintenance was offered, and technology consistency could be 

established, students would be quick to travel up the ICT levels. (DT115T)  

Similarly, a School A teacher indicated that, ‘It is important to nurture the 

comfort that students find in approaching new devices, and this is crucial to the success 

of ICT’ (AT113P). 

4.4.2.1.1 Limited ICT Tools 

The teachers had different opinions about the introduction of ICT in schools—

concerns were raised about ICT infrastructure and the current skill sets of teachers. It is 
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for this reason that most teachers believed there was more to be done before ICT could 

be rolled out for use within the school for the purposes of teaching. The introduction of 

ICT in teaching for Saudi Arabians was still in its infancy, though many schools were 

starting to integrate ICT into their curricula. The support to integrate ICT into education 

had been facilitated by government investment in ICT and its recommendations within 

educational policy. The Ministry of Education in Saudi Arabia was in charge of the 

promotion of ICT usage in schools on behalf of the government. Most teachers 

interviewed observed that ICT usage was still new in their schools, but did not deny that 

it was on the rise. New models of laptops were being considered in the upcoming 

syllabus, and there was emerging awareness of the TPACK model. However, the Saudi 

Arabian teachers highlighted that there remained limited ICT tools for use by teachers 

and students at this stage. A teacher (CT117J) at a public boys’ school stated that, ‘in 

remote areas of developing countries the use of ICT is limited because of many 

challenges associated with poor infrastructure and lack of ICT equipment such as 

computers and other types of ICT tools’. 

4.4.2.1.2 Loss of Jobs 

The teachers in Saudi Arabia perceived that they might lose their jobs because of 

their lack of computer skills. As attested by a teacher at School B, a private girls’ 

primary school, ‘although ICT will be used with the main goal of improving 

performance and encouraging students to learn, we remain pessimistic some of us will 

lose jobs here’ (BT114F).  

This is one of the concerns that teachers have in relation to the improvement of 

ICT skills, in that some are concerned that their jobs will be in jeopardy if they fall 

behind. 
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4.4.2.2 Future of Education 

Items in the interviews were tailored to explore teachers’ views regarding the 

future of education in the face of new ICT solutions and the kinds of emerging ICT 

being adopted in education. The themes to emerge include Affordability of ICT Tools, 

Increased Connection, Greater Access to ICT Tools and Education Transformation. 

4.4.2.2.1 Affordability of ICT Tools 

From the analysis of teacher interview responses, it was evident that there was a 

need to make ICT more affordable and to promote ICT use in schools. According to a 

School B teacher, ‘the future will have hardware and software that is affordable to most 

schools’ (BT116F). In addition, teachers felt that connectivity will be better and much 

faster than at present, owing to reduced costs of the Internet. Teachers also believed 

that, in addition to being more affordable, hardware and software will be of a higher 

quality. Improvements in Internet access will entail widespread Wi-Fi networks and 

connections. 

A School C teacher pointed out that, ‘there will be more tools to use within 

schools, new software and, finally, faster connections’ (CT116J). Continued 

development was seen by teachers as being pivotal to sustaining interest in and support 

for ICT. While Saudi Arabia has had difficulty in keeping up with ICT, by sustaining 

the initiative for ICT updates and technological support, access and infrastructure issues 

could be prevented and improvements made. To illustrate, a School D teacher stated 

that, ‘e-learning will be more common thanks to high-speed Internet network 

connections and access’ (DT114F). Similarly, a School C teacher suggested that: 

The hardware will be better than present, with software becoming an 

increasingly important component of the ICT experience and an important factor 

in determining the ICT outcome. In addition, the learning places and locations 

will be transformed from what presently exists. (CT115J) 



  

202 

4.4.2.2.2 Increased Connection 

Teachers had varied perceptions of the future of education. Based on the usage 

of ICT and its application in education, most believed that there will be greater 

proliferation in computer hardware and software as components become more 

affordable. As outlined in the previous section, the Internet connection was also 

highlighted as still being a challenge, but the Saudi Arabian teachers believed that this 

will improve in the future. The teachers also expected there to be a transformation in 

design of the learning spaces with the adoption of new ICT. It was believed by the 

teachers interviewed that this would assist them with their TPACK. The teachers also 

believed that this would be possible only if financial allocations enabled improved 

connectivity. Through the analysis of responses, it was evident that teachers believed 

that, if improved connectivity did not occur, then TPACK would not be able to develop 

beyond the recognising or accepting stages of ICT integration (Niess et al., 2009). This 

was reflected in a comment by a School D teacher who confirmed that: 

We have more access now than we have had in the past, which is good. I know 

that we would like more access at times, but I think we want to build on our 

access bit by bit to make sure that we’re doing it in the best possible way for the 

students, because the access definitely affects the limited use of ICT tools in our 

school. (DT117T) 

The changes the future will bring will affect the educational sector in a number 

of ways, ranging from changes in teaching and learning objectives to the methods of 

assessment, and ultimately, the roles that teachers play in education and society. This 

occurs at the very last stage, the advanced stage, of ICT integration of the TPACK 

model (Niess et al., 2009), and would require the smooth transition of technology and a 

positive transition from previous stages. 
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Learning objectives will change only slightly, according to most of the Saudi 

teachers. However, assessment will change because of an anticipated increase in the 

number of cheating cases. Teachers feared that the adoption of certain technologies 

might see plagiarism become more frequent, and thus, believed that they will require 

better methods of assessing students. 

Lastly, they indicated that the role of teachers will change in some instances, and 

remain the same in others. For example, a School C teacher stated that: 

Everyone is remote on their own device, so how do you know that someone else 

isn’t sitting with them at the time of their assessment. How can you trust that 

everyone is doing what they should be doing or getting someone else to do the 

assessment for them? So that could be a challenge. (CT115J) 

There were key implementation ideas that teachers would like to see in the 

classroom in the coming 10 years, including, but not limited to, reliable connectivity, a 

device for each student, students teaching each other, pay increases for teachers and a 

paper-free teaching and learning environment. Accomplishing these would fulfil the 

redefinition stage of the ICT and, at least, the exploration level of the TPACK 

framework proposed by Niess et al. (2009). A School D teacher stated that: 

The way things seem to be going is that there are lots of one-to-one programs 

even in primary schools. So, perhaps that’s the way, but again, because 

technology is ever changing and evolving, perhaps it will be something that we 

haven’t even thought of yet that seems to be the trend. 10 years ago, it would 

have been interactive whiteboards, big smart boards; now it seems to be going 

one-to-one. Who knows where next? (DT115T) 

Most interviewees agreed that some teachers might not take the new changes 

positively; that they might panic about the new requirements and the need to upgrade 

their skills. Further, the changes in the educational and other sectors of life, such as 
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commerce, entertainment and recreation, mean ICT affects almost all facets of life. This 

was a view held by most teachers interviewed. For example, a School A teacher stated, 

‘Teachers will panic at the amount of training needed to keep up to date with the 

changing ICT world as the changes become more frequent and rapid’ (AT113P). 

Addressing the issue of ICT in the future of education poses the question of the 

relationship between the past, present and future. Most teachers pointed out that there 

will be changes in the future that will mirror some aspects of the past and the present. 

However, the future will be transformed by new devices and other technologies not yet 

known, which might be adopted by the education sector. 

Future changes in terms of the application of technology in education suggested 

by teachers in this study were consistent with findings in other studies, such as 

Nickerson and Zodhiates (2013), who stated that the future would likely see hardware 

and software issues be eliminated, as these become affordable. The only difference was 

that that study stated that the future will involve cloud computing (a form of massive 

storage) as the main platform for use by students and teachers. 

The analysis was intended to determine whether teachers believed that the 

current state of ICT use would improve in the future and enhance education. In regard to 

this, many respondents attested to the probability that the emergence of more complex 

ICT software and hardware warranted extra educational measures. Considering this, 

there were a number of reasons that would necessitate future improvements in the use of 

ICT. First, there were many things that teachers would like to see in the classroom in 

the coming 10 years, including, among others, reliable connectivity, students with their 

own devices, students teaching each other, a pay increase for teachers and a paper-free 

teaching and learning environment. Second, the teachers responded there would be 

changes in the educational and other sectors of life, such as commerce, entertainment, 

and recreation. Essentially, ICT will affect almost all facets of life—this was the view 
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held by most of the teachers interviewed. In addition, under the NVivo node ‘future 

education’, it also emerged that teachers believed future changes would mirror some 

aspects of the past and the present, though the future would be transformed by new 

devices and other technology likely to be adopted by the education sector. 

The following sample of teacher responses reflects hopes for the future and 

elaborates on how they would like to see their school transform in near future: 

Of course, changes to be experienced in the future will affect the educational 

sector in a number of ways, ranging from changes in the teaching and learning 

objectives, to methods of assessment, to the eventual roles that the teachers will 

play. (BT112F) 

There will also be transformation of the learning space because of the adoption 

of new tools and equipment. (AT116P) 

The learning objectives will change a little according to most of the teachers, 

and assessment will change because of an increasing number of cheating cases 

as new technology is adopted. The issue of plagiarism will be rife; thus, teachers 

will require better methods of assessing students, unlike the case at present. 

(DT119T) 

Sure. The role of teachers will change in some instances and remain the same in 

others, based on the views of the teachers. (CT116J) 

4.4.2.2.3 Greater Access to ICT Tools 

Teachers highlighted the need for greater access and availability of ICT tools for 

schools, teachers and students, as well as newer technologies as they become available. 

They indicated that new technologies, for example, might consist of smart boards, 

projectors and laptops. Accordingly, most of the interviewed teachers agreed that this 

would affect all aspects of life, not just the education sector. A teacher from School A 

stated: 
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The future will result in a shifting of classroom teaching methods, from those 

centred on the teacher, to those centred on the students, a process guided by 

technology that will act as an enabler tool for better teaching and also new 

teaching methods. (AT114P) 

Another respondent of school D confirmed that: 

The future will consist of more affordable devices, better infrastructure, and in 

terms of implementing the technology for the purpose of teaching and learning, 

these changes have been realised. (DT117T) 

4.4.2.2.4 Education Transformation 

In some schools, there was a sense of exploration and acceptance of the 

transformative potential of ICT. The analysis revealed the optimism that the Saudi 

Arabian teachers held with regard to ICT. Despite the current state of ICT usage in 

education, teachers believed that it will greatly improve. This belief was demonstrated 

through the responses from teachers, though they also attested that the usage was 

currently low. According to a School A teacher: 

We envision the future will result in the transformation of teaching and learning 

in regard to the learning objectives of schools while the method of assessment 

will change only slightly. (AT114P) 

Other teachers held similar views, though those from School C differed on 

matters of assessment, which they claimed will change only slightly ‘as there will be 

increased cases of cheating, in part, owing to the adoption of technology’ (CT117J). 

According to another School C teacher: 

I wanted ICT to be used across the curriculum, not just developed in one 

particular area. I also wanted it to be embedded right from Year 1 to Year 7. It 

wasn’t one to be a key stage to projects. It was for everybody and involved 
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working together. The ultimate goal was I wanted staff supported and confident 

with the necessary ICT skills. (CT113J) 

The teachers interviewed wanted to see a number of changes in the classroom 

regarding ICT usage, including teaching, learning and more effective ICT use. 

4.4.2.3 Challenges 

It was found from the analysis that a common theme was barriers to ICT 

integration. According to a School B teacher, ‘the main hindrances included a lack of 

suitable tools, facilities and infrastructure needed to make use of technology in 

teaching’ (BT112F). Another issue was the lack of teacher training undertaken on ICT 

use. This was reflected in the comment by a School C teacher (CT113J), who pointed 

out a lack of sufficient support in terms of the funding from the ministry for the kinds of 

tools needed to adopt ICT, and that Internet access was a key concern. Two of the 

School D teachers (DT121T and DT115T) believed that schools lacked sufficient 

computers and Internet connections. A School A teacher (DT115T) also pointed out a 

lack of suitable ICT infrastructure and the issue of limited teacher training. Further 

challenges listed by the teachers included a lack of money, limited ICT tools and the 

need for more teacher training. 

4.4.2.3.1 Lack of ICT Tools 

Teachers argued that outdated antivirus software and the lack of availability of 

certain software, as well as unfashionable, older hardware, older printers and laptops 

that are prone to incompatibility problems, are big issues in their schools. School A, 

School B, School C and School D teachers all identified a list of hindrances to ICT use. 

For example, a School A teacher (AT114P) said there were some computers in the 

computer lab that did not work, and that overall, there was a lack of ICT tools needed to 

teach with within the school. Similarly, a School C teacher (CT115J) pointed out that 

some computers were not working and that there was a lack of maintenance and 



  

208 

support. A School B teacher (BT116F) acknowledged that, ‘there existed a number of 

issues relating to hardware and software’, but did not go into the specifics. 

The teachers at School D related hardware and software issues. A School D 

teacher expressed that, ‘the issue of limited computers and other ICT tools was also a 

challenge and, in addition, there was a lack of personnel available to fix software issues 

when they arose’ (DT121T). 

4.4.2.3.2 Time on Training 

The amount of time dedicated to training was also seen a barrier, with teachers 

in School A pointing out that there was a need for more time allocated to training 

teachers effectively to use ICT in teaching students. In addition to the issue of time and 

training, there was a constraint in the provision of ICT tools and equipment to schools. 

Boys’ School C teachers (CT118J) pointed out that ‘they lacked time to 

undertake training in ICT use while at the same time effectively teaching their daily 

lessons’. Teacher (BT112F) at School A pointed out that time was an important 

consideration when it came to training teachers to use ICT for teaching. Teachers from 

boys’ School D, like teachers from other schools, found the lack of time a hindrance and 

considered it a fundamental problem in the training of teachers in ICT usage. 

Teachers in School A, School B, School C and School D collectively had issues 

when it came to Internet connectivity and computer access. At boys’ School D, the 

teachers pointed out that limited technical and maintenance support was an issue, in 

addition to connectivity. Some schools had access to ICT both at home and school, 

which made it easier for them to learn about usage. 

The process of adopting ICT in teaching encompassed a number of factors that 

supported usage within schools. These included making ICT tools available, training 

personnel and creating a suitable environment for both teachers and students to benefit 

from ICT integration in teaching and learning. 
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4.4.2.3.3 Skills and Training 

According to the analysis, training in pedagogy and associated skills played an 

important role in supporting ICT usage in teaching by the teachers. Both the School A 

and School C teachers agreed on this, with the following being examples of teacher 

comments: 

There will be a need to acquire new skills that are central to being able to teach 

some subjects and general ICT adoption. (CT113J) 

Training helps improve a teacher’s skills, thereby creating competent teachers 

who are able to teach effectively. (AT113P) 

All of the teachers at School B and School D considered training to be important 

if ICT was to be used effectively by teachers. There were some skills that teachers 

expected to learn to be able to deliver on their work. A teacher from School A, a girls’ 

school, explained that, ‘we need skills, such as PowerPoint and Microsoft Office, how 

to fix their computers, in addition to using the Internet’ (AT116P). Similarly, a teacher 

from School C, a boys’ school, stated that, ‘we should learn how to use the Internet, and 

to write computer programs’. Another teacher from School C reinforced this by 

commenting that, ‘we can learn a few things about ICT tools and solutions that are tied 

to our work’ (CT117J). 

The School B teachers wanted to learn about PowerPoint presentations, the 

Internet and programming. Most staff were supportive of improving their skills to 

modify and adapt current tasks in accordance with ICT. 

4.4.2.3.4 Technical Support and Maintenance 

The schools all had a technical and maintenance support system in place aimed 

at ensuring that ICT resources were working without any problems. However, teachers 

had different views on the state of their technical and maintenance service. Most 

teachers from School A, a girls’ school, stated that the school’s support was not good 
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enough, and called for the need to revamp it. Teachers at School C and School D, both 

boys’ schools, had had bad experiences of technical support. School A teachers shared 

the same experience, observing that the technical and maintenance support was 

unimpressive. 

To effectively use ICT in teaching, there is a need for teachers to have the 

required skills and confidence to use a variety of software to adapt to different modules 

of study. The teachers expressed a wide variation in their confidence when using ICT. 

For instance, teachers from School A had varying levels of confidence, with some 

expressing reservations when it came to usage of ICT, while others stated that they were 

quite confident. The teachers at School C, in contrast, expressed great confidence when 

it came to the use of ICT tools, as did some teachers from School A, and, to some 

extent, some teachers at School D, though there were some who indicated that they were 

not confident. 

Most of the findings about the perception of teachers’ use of ICT in education 

demonstrated that teachers were hopeful that the future of education utilising 

technology promises a better outcome for teachers and students alike. Coinciding with 

this was the hope that it will result in better access by students and teachers, which will 

lead to better access to information, with greater ease (Purcell et al., 2012). Hopefully, 

this will stimulate students to have more interest in their studies, as well as realise the 

expectations in Niess et al.’s (2009) stages of ICT integration. 

4.4.2.4 Education Policy 

This part of the study aimed to determine teachers’ views about the impact of 

the educational policy from the Ministry of Education of Saudi Arabia on the usage of 

ICT in teaching. The Ministry of Education is a stakeholder in the education sector in 

Saudi Arabia, and, as such, the teachers’ interview responses often referred at some 
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point to the ministry and its influence through policy formulation, which is a key aspect 

in Saudi Arabia’s education direction. 

4.4.2.4.1 Role of the Saudi Ministry of Education 

Factors that influenced ICT adoption ranged from Ministry of Education policies 

to school-specific policies. Most of the teachers interviewed observed that the ministry 

was the key player in terms of influencing ICT usage and its subsequent adoption. 

However, it also emerged that the Ministry of Education was seen as enforcing rather 

than endorsing ICT tools. In some cases, both the school and the ministry were reported 

by teachers as having influenced ICT adoption. 

A teacher from School C, a public school, observed that both the school’s policy 

and the education policy had a role to play in the usage of ICT: 

“ICT is actually a cross curriculum priority, which means that students should be 

using ICT through all of the key learning areas, so it is actually part of the 

curriculum. So, yes, it is mandatory”. (CT113J) 

The Ministry of Education policy was found to be interpreted by schools in 

different ways, especially in relation to the adoption of ICT in teaching. Some of the 

teachers called for schools to continue integrating ICT usage in their curricula in line 

with the ministry’s requirements, and by drawing on the TPACK conceptualisation. 

Teachers noted that most schools were supportive of the ministry, and were at the 

forefront of its desire to implement ICT, but some schools faced challenges, mainly 

financial, when it came to implementation of the policy. 

The educational policy had a number of objectives for the future use of ICT as 

observed by teachers, ranging from equipping students with skills to be competitive in 

the twenty-first century to ensuring the development of smarter classrooms through the 

adoption of ICT. In addition, by utilising ICT, the government sought to bring equality 

to education by reducing some of the perceived hindrances in education in terms of the 
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access to learning resources and information, in an effort to decrease the gap between 

schools in their ICT growth. A School B (private school) teacher stated that, ‘The 

objectives of the educational policy included improving access to education and helping 

students to be better students in school’ (BT112F). 

It could thus be inferred from the analysis that ICT policy reflects an expectation 

that ICT has the power to transform education, with one of its fundamental purposes 

being the preparation of students for the future labour market. Anderson and Petch-

Hogan (2001) determined that exposure to technology and the advantages it gives to 

education can significantly reduce the fear some education practitioners have towards 

adopting ICT as a means of teaching. The exposure may push teachers towards 

acceptance of ICT and speed up their evolution into adaptability. While these ideas of 

acceptance and adoption of ICT predate the TPACK model used in this analysis, they 

are essentially referring to the same concepts. 

The Education Board division of the Saudi Arabian government has sought to 

raise awareness of ICT use among teachers through many ways. They have also tried to 

ensure that teachers implement the requirements of the education policy where it 

pertains to the usage of ICT. The government has employed many ways to raise 

awareness, such as issuing schools with grants via the ministry’s website, school visits 

and using curriculum documents to notify schools. For example, a School B (private 

girls’ school) teacher said: 

We got notifications from the Department of Education to let us know what’s 

available, what’s out there, and but it’s really up to the school management … 

it’s up to the school leadership team to ensure that you know about ICT in 

schools. (BT112F) 
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4.4.2.4.2 Lack of Awareness 

While attesting that there is a low uptake of ICT in teaching in the schools 

studied in Saudi Arabia, the analysis revealed that this was attributable largely to low 

awareness; hence, there is a need for greater awareness and training programs from the 

ministry. As indicated by one teacher, ‘Awareness from the ministry filters down to 

each school through various educational channels’ (CT118J). 

Teachers who were the main implementers of the education policy received 

guidance on implementation through a number of channels from the Ministry of 

Education. This guidance has also been reflected in the schools’ policies. Some of the 

guidance has been provided online, through the ministry’s website. The response of a 

School C teacher was: 

Guidance was put online by the ministry for the implementation of ICT in 

teaching. In addition, there have also been some people outside the ministry who 

have taken part in helping with ICT implementation in schools by sharing 

similar information. (BT116F). 

The government’s ICT policy on education has been reflected in the schools’ 

usage of ICT in a number of ways, mainly in the teaching and assessing of students, 

with the added benefit of substituting traditional methods, which has reduced the 

consumption of paper and other stationery. As a teacher from School B suggested: 

The policy was interpreted by schools in different ways, especially in relation to 

adoption of ICT in teaching. Some of the teachers called for schools to keep on 

integrating ICT usage in their curriculum in line with the board’s requirements. 

The schools were at the forefront in terms of its implementation, but some 

schools faced challenges, mainly financial, when it came to implementation and 

actualisation of the policy. (BT118P) 
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4.4.2.4.3 Low Effectiveness of Education Policies 

In this section, the first question posed to teachers being interviewed was aimed 

to determine the influence of ICT usage in schools, and whether it was the result of the 

school’s or the ministry’s policy. According to a teacher from School A, a girls’ school, 

‘the policy came from the ministry, as the school lacked the capacity to put in place 

their own policy’ (AT114P). A teacher from School C, a boys’ school, also observed 

that ‘the ministry was in charge of implementing the policy and giving schools direction 

in regard to its implementation’ (CT113J). This was confirmed by a teacher from 

School D, a boys’ school, who stated that, ‘ICT was influenced by both the school and 

the ministry, with the ministry offering schools guidance and direction’ (DT118T). 

The teachers were found to have interpreted the education policy in a number of 

ways. For example, teachers from School A stressed the importance of the policy, but 

observed the need for the government, through the ministry, to facilitate the provision of 

core ICT infrastructure. Without infrastructure, the TPACK model could not be fulfilled 

properly. 

4.4.3 Summary of the Teacher Interview Findings 

The data analysis and findings from the teacher interviews complement the 

differences and similarities between Australian teachers and Saudi Arabian teachers 

identified from the teacher survey (summarised in Table 4.63 and Table 4.64, 

respectively). The teacher interviews explored teachers’ perceptions of ICT use, the 

impact of education policy on teacher ICT use and the future of education (see 

Appendix D). From the analysis of teachers’ responses, the key themes and subthemes 

for Australian teachers were identified and summarised in Table 4.66, while those for 

the Saudi Arabian teachers were summarised in Table 4.67. 

There were four overarching issues that delineated key differences between 

Australian and Saudi Arabian teachers in this study: differences in teachers’ perceptions 
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of their ICT skills, financial constraints, access to ICT tools and ICT use to improve 

student performance. In regard to these factors, the Australian teachers, when compared 

with Saudi Arabian teachers, were generally found to be more skilled in ICT, have 

greater access to ICT tools, be not as financially constrained, and the Australian 

teachers believed that their use of ICT tools led to improved student performance. In 

contrast, the Saudi Arabian teachers reported that they continued to be challenged by a 

lack of ICT skills, limited access to ICT tools, financial constraints in relation to ICT 

acquisition and infrastructure, and were yet to believe that ICT use led to improvements 

in student performance. 

In summary, in relation to Niess et al.’s (2009) framework for the stages of ICT 

integration, the evidence from this analysis indicated that the teachers in the sample of 

Australian schools seemed to have moved to the adapting stage, with some 

demonstrating characteristics of the exploring stage, and some even demonstrating 

characteristics of the advancing stage. In relation to the Saudi Arabian teachers, they 

seemed to reflect the accepting stage, having moved through the recognising stage. 

While there is a caution that the teacher survey and the teacher interviews found 

that ICT implementation was not uniform within and between schools, for the most part, 

the two Australian schools studied displayed more effective integration of ICT than the 

schools in Saudi Arabia, at this stage. This was evident in the fact that the Australian 

teachers tended to believe that ICT usage had contributed to improved student 

performance, owing to the ability of ICT use to improve interactivity between students 

and teachers and to make learning enjoyable for students. This has also led to new 

learning methods and techniques being introduced, which further encouraged student 

engagement and better student performance. However, challenges were identified, with 

the Australian teachers suggesting that time was an issue, that there needed to be more 



  

216 

funding for improving ICT access by students at school and at home, and improved 

infrastructure to enhance connectivity was required. 

Saudi Arabian teachers tended to believe that challenges included the lack of 

ICT, time required for training in the use of ICT, the need for more ICT skills and 

training, and improved technical support and maintenance. They cited the important role 

played by the Saudi Ministry of Education in influencing education policy and school 

policies, but believed that improved educational policy effectiveness was needed. 

Teachers from both countries were similar in that they conveyed a positive 

outlook for ICT use in schools in the future, and believed that improved ICT use for 

teaching and learning would engender better outcomes for teachers and students, as 

schools, teachers and students transition through Niess et al.’s stages of ICT integration 

(Niess et al., 2009). 

4.5 Chapter Summary 

This chapter provided a summary of the data analysis and findings to conduct a 

comparative study of a sample of primary schools in Saudi Arabia and Australia. Those 

findings were obtained from the data collected from the administration of a student 

survey, a teacher survey and teacher interviews, which provided insights into the 

research questions guiding this study. In particular, similarities and differences in 

students’ perceptions of the use of ICT in Saudi Arabia and in Australia were identified. 

This was complemented by the identification of similarities and differences in teachers’ 

perceptions of ICT in schools in Saudi Arabia and in Australia. 

 The next chapter provides a discussion of these findings in relation to the first 

two research questions.  
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Chapter 5: Discussion 

5.1 Introduction 

This chapter provides a discussion of the findings in relation to the first two 

research questions: 

1. What is the current state of ICT usage for teaching and learning in selected 

primary schools in Saudi Arabia and Australia? 

6- What are the similarities and differences in ICT adoption and 

implementation for learning and teaching between selected schools in 

Saudi Arabia and Australia? 

Consideration of the findings and analysis of the data related to these two 

research questions informs the formulation of the recommendations required to answer 

the third research question: What recommendations can be made for improving ICT 

usage for teaching and learning in primary schools in Saudi Arabia and Australia? 

These recommendations are provided in Chapter 6. 

As outlined in Chapter 2, the TPACK conceptualisation was reviewed because it 

provides a conceptual framework for understanding the effective integration of 

technology into education. The model provides practical insights into teachers’ CK, PK 

and TK (Harris & Hofer, 2009). The model captures the idea of there being a total 

package of elements required for successful integration of ICT with pedagogy 

(Borthwick et al., 2008) and for this reason it has been broadly adopted as a framework 

for informing and transforming technology integration in education. For this reason, the 

five-step process of the stages of integration of technology with PCK proposed by Niess 

et al. (2009), and shown in Figure 2.1 in this thesis, was selected as the conceptual 

framework to guide this study. The discussion in this chapter draws upon this 

conceptual framework, together with the data analysis and findings reported in Chapter 
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4, to determine the stages at which the primary schools investigated in this comparative 

study might be located. 

As outlined in Chapter 3, this research used both quantitative and qualitative 

methods to conduct a comparative study into the use of ICT in a sample of Australian 

and Saudi Arabian primary schools. The aim was to use the findings from the sample 

schools to gain insight into the present state of ICT use in both countries. By comparing 

the Australian and Saudi Arabian contexts, this study sought to provide awareness of 

others (Kubow & Fossum, 2007) to inform ICT integration strategies in education in 

both countries. The survey instruments were based on the work of Alaqqad (2009) and 

Oyaid (2009), who studied education policy in Saudi Arabia, and the work of Schmidt 

et al. (2009), who published a TPACK survey instrument for researchers. 

5.2 Research Question 1: Current State of ICT Use in Australia and 

Saudi Arabia 

Research Question 1 asked: What is the current state of ICT use in teaching and 

learning in Australia and Saudi Arabia? 

Before discussing the findings reported in Chapter 4 that related to this question, 

it is necessary to understand the different contexts in which learning occurs in both 

countries. These will be discussed in terms of gender and single-sex schooling (see 

Section 5.2.1). This is then followed by a detailed discussion of students’ attitudes 

towards technology and its use in education (see Section 5.2.2), and teachers’ 

perceptions of ICT and it use in teaching and learning (see Section 5.2.3). 

5.2.1 Gender Issues in Schools in Saudi Arabia and Australia  

Australia and Saudi Arabia are quite different in the way gender affects the 

school system. As gender can play an important role in ICT integration (Oyaid, 2009), it 

is important to discuss these contextual differences. 



  

219 

In Australia, Jamieson-Proctor and Finger (2008) found a 4 to 1 ratio of female 

to male teachers at the primary school level. This ratio was also reflected in this study, 

with Table 4.23 showing that 78.8% of the Australian primary school teachers surveyed 

were female. This predominance of female primary school teachers is important because 

past studies have shown that women tend to be less confident than men when using ICT 

for teaching and learning. For example, one study reported that more than a third of pre-

service female teachers in Queensland did not feel confident in using ICT in teaching 

and learning (Finger et al., 2010). A pervasive lack of confidence could affect ICT 

integration and may be a potential barrier to effective ICT integration. However, the 

advent of smartphones and tablets has tended to increase access to computing devices 

for both genders, potentially levelling ICT use and knowledge among female and male 

teachers in Australia. Further, Australian schools place great importance on equal 

opportunity for both genders in the education system, which could positively affect the 

learning and development of ICT skills among women, increasing their intensity of use, 

and confidence in using ICT. 

Women in Saudi Arabia also tend to have less confidence in using ICT, but for 

different reasons related primarily to exposure. However, this effect on ICT use in 

education is mitigated by the fact that the ratio of male to female teachers is closer to 

equal. Saudi Arabia is a conservative Muslim country that operates a system of single-

sex education, which means that there is approximately one female teacher to every 

male teacher. However, with the exception of education and medicine, women do not 

actively participate in the Saudi workforce (Al-Asfour & Khan, 2014). According to 

Kinninmont (2006), less than 15% of the Saudi workforce is female. Reasons for this 

lack of female participation in the workforce include that women are not allowed to be 

out in public, except if accompanied by a male relative (Baker, Al-Gahtani, & Hubona, 

2007), and most Saudi workplaces have strict policies separating men and women (Lily, 
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2012). The substantial cultural expectations associated with gender influence women’s 

use of ICT outside of schools (Oyaid, 2009), leading to women having less exposure to 

ICT. To date, there have been few in-depth studies on how this might impact on ICT 

integration more broadly in society in Saudi Arabia; however, it is clear that the 

strictness of the rules pertaining to female exposure to ICT both inside and outside of 

school hampers ICT integration in education in Saudi Arabia. 

When making relative comparisons between Saudi Arabia and Australia on the 

integration of ICT in education, consideration must be given to the above gender and 

cultural differences. Each country has its own unique characteristics that will influence 

ICT integration differently. 

5.2.2 Australian and Saudi Arabian Students’ Perceptions of ICT 

To understand the current state of ICT use in teaching and learning and the 

process by which ICT integration occurs, it is essential to have a comprehensive 

understanding of the perceptions of students towards ICT usage, as students’ attitudes 

greatly affect the successful integration of ICT into the education system. Bottino 

(2003), for example, stressed the importance for success of moving towards a ‘demand-

pull’ model of ICT integration in education whereby student need and pedagogical 

opportunities should inform actions, and cautioned not to focus only on the 

technological push aspect, which emphasises the general need to make technologies 

available to students. With this in mind, the following sections discuss the findings that 

related to Australian and Saudi Arabian students’ attitudes towards ICT integration. 

5.2.2.1 ICT Availability at Home 

There were strong similarities between the Australian and Saudi Arabian 

students in relation to the devices they had available outside of school, with tablet 

computers being more commonly in use than other devices by both groups (see Figure 

4.1). Both groups also reported high levels of access to an Internet connection, although 
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Australian students did have a higher level of access. The Australian students were also 

much more likely to have access to a desktop computer and printer at home, as well as 

USB memory sticks, which could affect the way they use ICT relative to their Saudi 

Arabian counterparts. 

5.2.2.2 ICT Use Outside of the Classroom 

When asked about how they used ICT outside of the classroom, Australian 

students reported that they mostly used ICT for homework/projects at home, music and 

entertainment and playing computer games (see Table 4.5, Figure 4.2). Saudi students 

also commonly used ICT for playing computer games, as well as for Internet surfing, 

although they did not use it as much for music and entertainment. Overall, these 

findings suggest that these students had already embraced ICT outside of school. 

5.2.2.3 ICT Devices Used at School 

The most commonly used devices at schools in both Australia and Saudi Arabia 

were desktop computers (mean = 2.83 for Saudi students, compared to mean = 2.69 for 

Australian students), followed by the Internet, interactive whiteboards and printers (see 

Figure 4.3). Interactive whiteboards were more common in the Australian schools than 

the Saudi Arabian schools. Interestingly, while iPad use at school was more common 

for the Australian students, it was very low for both groups, despite how commonly 

these devices were being used outside of school (mean = 1.15 at school v. mean = 2.82 

at home; see Tables 4.3 and 4.7). 

5.2.2.4 Extent to Which ICT Devices Make Learning Fun 

The above finding that desktop computers are more common in schools than 

tablets and phones contrasts with the finding that students reported perceiving tablets 

and phones as making learning more fun than do desktop computers. This was 

especially true for students in Saudi Arabia (mean = 2.48 for desktop computers, 

compared to mean = 2.96 for tablets and mean = 2.96 for phones) (see Table 4.9). 
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Australian students were highly enthusiastic about the potential of interactive 

whiteboards to make learning fun (mean = 2.96), which may reflect the more 

widespread use of this device type in Australian schools (see Figure 4.3). Both Saudi 

Arabian and Australian students considered the Internet to play a big part in making 

learning fun (mean = 2.95). This emphasises the need to ensure Internet access is widely 

available, so that it can be used in schools in both countries. 

5.2.2.5 Subjects in Which ICT is Most Effective 

Students in both countries reported that ICT was effective in most subject areas, 

except for Health and Physical Education (mean = 1.51) and Languages other than 

English (mean = 1.96), and they were only weakly positive about the effectiveness of 

ICT use in the Arts (mean = 2.10) (see Table 4.11). ICT’s effectiveness in all other 

subjects was considered similarly high, with the only statistically significant difference 

in relation to these subjects being that Saudi students saw more value in ICT use in 

Science than did the Australian students (see Table 4.12). 

5.2.2.6 Perspectives about ICT in Their Classrooms 

The Australian students in particular responded positively to the statements used 

to gauge their perspectives of the presence, competence of use and frequency of use of 

ICT in their classrooms, with mean responses approximating three in all cases (see 

Table 4.13). The Saudi Arabian students also reported their classrooms to have new 

technologies (60.23% Agree), but were less certain that their teachers were competent in 

ICT usage (46.78% Agree, 39.18% Uncertain) and mostly disagreed that their teachers 

made regular use of such technologies in their teaching (46.78% Disagree, 29.53% 

Uncertain) (see Table 4.13). 

5.2.2.7 Experience with Computers 

To evaluate their experience with computers, the students were asked to rank 

their level of agreement with the statements ‘It is very important to me to work with a 
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computer’, ‘I think playing or working with a computer is really fun’, ‘I use a computer 

because I am interested’ and ‘I lose track of time when I am working with a computer’. 

The Australian students were more likely to agree that working with a computer was 

fun (85.71%, compared to 64.04% for Saudi Arabian students), while the Saudi Arabian 

students gave the strongest positive response to the importance of working with a 

computer (71.05%, compared to agreement percentages between 47.66% and 64.04% 

for the other statements). In general, the Australian students were more positive about 

these statements, with agreement levels over 74% for all of the statements (see Table 

4.15). 

5.2.2.8 Preferred Use of Digital Technologies 

In line with the Australian students’ generally more favourable attitude to 

computer use discussed in Section 5.2.2.7, Australian students also showed stronger 

levels of agreement compared to their Saudi Arabian counterparts for all the preferred 

uses of digital technologies asked about (see Table 4.17). The exception was for 

working collaboratively, which Saudi Arabian students and Australian students 

preferred equally (mean = 2.71 for Saudi students, compared to mean = 2.67 for 

Australian students; no significant difference, see Table 4.18). For the Saudi Arabian 

students, their preferred uses of ICT were retrieving information and working 

collaboratively (see Figure 4.8). 

5.2.2.9 Perceived Education Benefits of ICT 

The majority of both the Saudi Arabian and the Australian students agreed with 

the statements ‘ICT motivates me to learn’, ‘ICT helps me to achieve more skills’, ‘ICT 

helps with higher-order thinking skills, such as critical thinking and analysis’ and ‘ICT 

helps me to learn’; however, agreement was higher among Australian students (see 

Figure 4.9). In particular, the Australian students’ agreement with the statements 

relating to ICT motivating and helping them to learn was statistically significantly 
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higher than that of the Saudi Arabian students (88.78% and 85.71%, respectively; 

compared to 74.85% and 59.36%, respectively for the Saudi Arabian students) (see 

Tables 4.19 and 4.20). 

5.2.2.10 Summary of Students’ Attitudes 

As shown in Table 4.22, students in Australia and Saudi Arabia reported similar 

patterns of Internet use, computer gaming and access to tablet devices at home. At 

school, desktop computers and printers were among the most commonly accessed 

devices by both groups. Regarding their attitudes towards ICT at school, most students 

in the two groups agreed that tablet computers and interactive whiteboards made 

learning fun, and they liked playing and working with computers. Most of the students, 

regardless of country, also saw the value of ICT for collaborative work and getting 

feedback on assignments. Most of the students also considered ICT motivating, and that 

it helped them to achieve new skills. Although agreement was less strong on this point, 

the majority of students in both countries also considered that ICT helped them to 

develop higher-order thinking skills. 

Besides these similarities, there were also many differences (see Table 4.21), 

including in which devices students had available at home and at school, as well as in 

how these were used. Most significantly, Saudi Arabian students were much less likely 

to have a desktop at home, or for their teacher to use an interactive whiteboard in class. 

Regarding which devices made learning more fun, Australian students enjoyed using 

laptop and desktop computers at a statistically significantly higher level than did Saudi 

Arabian students (91% and 90%, respectively; compared to 51% and 51%, respectively 

for Saudi Arabian students). 

Another important and meaningful difference was found for students’ 

perceptions of their teachers’ use of ICT. Specifically, Saudi Arabian students were 

much less positive about the availability of resources at schools and teachers’ use of 
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these resources when available. The reasons for this were detailed in Table 2.1, which 

summarised the differences in ICT between Australian and Saudi Arabian schools based 

on the current literature. Access to ICT tools and infrastructure is more limited in Saudi 

Arabian schools compared with Australian schools. Adding to this issue, Saudi Arabian 

teachers’ ICT capabilities were also more limited (see Section 4.3.4) and not enough is 

being done to make improvements and increase teachers’ ICT knowledge (see Section 

4.4.2.3.2). It is in these areas that Saudi Arabian schools need to make changes to 

improve the integration of ICT in their schools if they are to achieve the same level of 

integration as has been achieved in Australian schools. 

Another interesting finding from this research relates to the differences in 

students’ perceptions of the benefits of ICT, and how they preferred to use ICT. 

Australian students were found to be motivated to learn through using ICT and to 

understand that they were motivated in this way, whereas the Saudi Arabian students 

were less likely to report this. The Australian students were also more likely to agree 

that computers were fun to use, and that they were interested in using computers than 

were the Saudi Arabian students. This could relate to learner perceptions of what 

constitutes ICT in learning. If the learner’s experience of ICT has been limited to the 

use of PowerPoint presentations to present lessons, then they may not see ICT as 

engaging, and, therefore, as not particularly motivating. Another possibility is that this 

perception might relate to students’ understanding of what constitutes good learning. If 

they are taught to believe the use of ICT is a waste of time, they will be less likely to 

perceive it as worthwhile for use in their learning. For the Saudi context, this was 

suggested by Oyaid (2009), especially in relation to the effect on women’s perceptions 

of ICT due to the strictness of rules pertaining to female students’ exposure to ICT (see 

Section 5.2.1). 
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5.2.3 Australian and Saudi Arabian Teachers’ Perceptions on ICT and Its 

Use in Teaching and Learning 

5.2.3.1 Australian Teachers’ Perceptions 

5.2.3.1.1 Teacher ICT Usage 

This study showed that the Australian schools studied have made a great deal of 

progress towards ICT integration in teaching and learning. Considering that some 

earlier studies have shown that older teachers and women are slower adopters of ICT in 

the classroom (Jamieson-Proctor & Finger, 2008; Jennings & Onwuegbuzie, 2001), it 

can be said that the findings in this study reflect a more positive portrayal of the 

predominantly female and older nature of the Australian primary teaching workforce. In 

this study, 78.8% of the Australian teacher participants were female (see Table 4.23), 

and 30% had been working in the profession for 16 or more years (see Table 4.25). This 

might have suggested that a lower uptake of ICT in the classroom might be expected, as 

suggested by Jennings and Onwuegbuzie (2001), who showed that younger teachers had 

more positive attitudes towards ICT (Elsaadani, 2013), and by the United States 

National Center for Education Statistics (2000), which found that younger teachers 

scored higher on their perception of ICT, and translated their positive perceptions into a 

greater degree of ICT use in education. These findings were also supported by 

Jamieson-Proctor and Finger (2008). 

Perhaps the more positive findings reported in this study might be attributed to 

education policy and ICT developments in Australian schools has resulted in increased 

ICT access provided to Australian schools and teachers, with digital resources available 

through ICT-facilitated platforms and training (Peters, 2009). For example, Aad et al. 

(2012) has also provided recommendations to break down the barriers of age and gender 

in ICT integration, while Atan, Azli, Rahman, and Idrus (2002) have shown that greater 

ICT confidence and competence come through increased exposure to ICT. A 
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conceptualisation by which ICT usage is influenced in schools are summarised in 

Figure 5.1. This figure forms the basis for understanding and discussing how research 

recommendation and policy planning for ICT integration is what kind of technology 

will need to be integrated to teaching and learning situations. Following this, a strategy 

needs to be introduced to motivate staff to accept the new technology. Which can enable 

and motivate ICT use through an e-learning portal system? 

 

Figure 5.1: Model of Steps Influencing ICT in Education 

The Australian teachers surveyed were generally positive about their access to 

ICT-facilitated platforms and equipment, technical support and training in ICT usage in 

education, with teachers describing ICT support in particular as ‘outstanding’ or 

‘excellent’. As one teacher explained, ‘There is a lot of online training for us to learn 

how to use ICT in the classroom’ (FT118C), while for another ‘Training is very 

important as it is how the teachers use it (ICT) that has the most impact on its 

effectiveness’ (ET117B). Considering that Albion, Tondeur, Forkosh-Baruch and 

Peeraer (2015) found a lack of technical support to be a key factor inhibiting the use of 

ICT in the classroom, teachers’ confidence in the technical support and training in the 

use of ICT they received can be seen as essential for effective ICT integration.  

However, uniformity of ICT integration was found to differ between Australian 

schools, largely due to funding disparities between state and independent schools. As 

one teacher indicated, ‘It is different at different schools. There is a large gap between 

Research Recommendations. 

Policies and curricula developed 

Technical infrastructure and networks 

Motivation strategy 

E-learning portal delivery system 
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those who have and don’t have the technology’ (T114C). This finding was also 

supported by Jamieson-Proctor and Finger (2008), who found that ‘school type’—which 

in their research related to Catholic Schools in Queensland, Australia—influenced ICT 

usage in education.  

5.2.3.1.2 Future of Education 

In terms of software and hardware, teachers understood the constant need for 

updating equipment to stay abreast of changes in technological advancements and 

learning platforms. As a teacher said in relation to the future of education, ‘Teachers 

will have to up-skill very frequently’ (FT117C). This issue was also noted by ACARA 

(2013), which stated that ‘the nature and scope of ICT capability is not fixed, but is 

responsive to ongoing technological developments’ (p. 1). The alignment of this 

understanding with state and school policy, teacher training and support, student 

incentives through greater engagement, and teacher initiative and responsiveness has 

given Australian students a relative advantage in digital learning. To illustrate, the 

International Computer and Information Literacy Study by ACER Research based on 

60,000 Year 8 students, from 3300 schools in 21 countries, found Australian students’ 

skills in collecting and managing information as well as producing and exchanging 

information were near the best in the world (Fraillon, Schulz & Ainley, 2013). 

5.2.3.1.3 Student Performance 

In addition to seeing the benefits of ICT for improving students’ ability to 

manage and access information, Australian teachers (like their Saudi counterparts, as 

will be discussed below) thought that ICT had the potential to improve student 

performance. For example, teachers commented that, ‘Especially in terms of 

presentation. It improves performance’ (FT116C) and ‘It is to enhance student 

performance and give access to a wider range of resources’ (FT118C). Others 

mentioned enhanced engagement and new learning techniques and creative teaching 
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methods. Student performance, however, depends greatly on the epistemic beliefs of 

teachers. This aligns with the study by Lasry, Charles and Whittaker (2014), who 

showed that student-centred classrooms are only effective when instructors’ epistemic 

framework of teaching and learning is consistent with a student-centred pedagogy. This 

is largely true of the Australian primary schools in this study; therefore, teachers’ 

positive attitude towards improved student performance was evident. 

5.2.3.1.4 Government and School Policy 

Government policy profoundly influences the direction learning takes in a 

country and how it is assessed. Both of the Australian schools studied were in 

Queensland and, as such, policy relating to curriculum and assessment is guided by the 

Queensland Curriculum and Assessment Authority and ACARA. State policy informs 

such areas as the provision of staff, equity in education, support for schools, funding, 

equipment and infrastructure. Research has also shown that increased school autonomy 

over hiring of staff and budgetary control leads to improved student performance 

(Gonski, 2011; Leithwood, Louis, Anderson & Wahlstrom, 2004; Woessmann, 2007). 

However, the successful implementation of education policy, including policy that 

relates to ICT integration, depends on teachers and schools having a firm belief in the 

policy being implemented and how it is to be delivered. Further, besides excellent 

teachers having a role in bettering student outcomes, research shows that school 

leadership fundamentally shapes learning, especially in disadvantaged schools 

(Leithwood et al., 2004).  

In this study, the Australian respondents were positive about the role of 

education and school policy in facilitating ICT integration in the classroom. Examples 

of teacher comments included, ‘I look at the Australian curriculum and make sure the 

kids in my class meet the standards been dictated by policy’ (ET115B). The teachers 

seemed to clearly understand the need for forward-thinking ICT policy, with statements 
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reflecting this including ‘The objective is to prepare the kids for the twenty-first century 

in an ever-shrinking global environment’ (ET115B). Teachers also presented 

themselves as willing adopters: ‘We make sure within everything we do there is an ICT 

component’ (FT115C). However, it was the role of individual school policy that was 

often emphasised: ‘We generally follow school policy since government policy has not 

been endorsed’ (FT117C) and ‘It’s more to do with the forward planning of the school 

and its individual vision. It is also dictated by the education department’ (FT119C). 

From this, it was evident that it was a combination of government policy and responsive 

schools that led to better integration of ICT in education. 

5.2.3.1.5 Challenges 

In terms of the challenges affecting ICT integration, teachers were concerned 

about the time required to undertake professional development, the usefulness of 

professional development, and issues relating to infrastructure and financial constraints. 

As discussed in Section 5.2.3.1.2 on Uniformity, funding disparities between private 

and public schools can influence ICT infrastructure. The general issue of school funding 

for infrastructure was highlighted in Finding 14 of the Review of Funding for 

Schooling: Final Report (Gonski, 2011), which stated that ‘There is no national standard 

against which the adequacy of school facilities can be assessed. Therefore, it is not clear 

whether all school facilities are appropriate to provide a high-quality 21st century 

education’ (p. 97). Funding and infrastructure planning for schools continues to be a 

contentious political issue in Australia, especially in terms of state versus 

commonwealth funding. In this context, the disparity in infrastructure between schools 

is likely to continue. While time and the usefulness of training were mentioned in the 

survey, integration of ICT by teachers should be able to ameliorate this problem to a 

large extent in that teachers of the future will be able to self-select what they need in 

terms of training and access this training through their ICT devices. Compensating 
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teachers appropriately for up-skilling and dedicating sufficient time and resources to 

this process needs to be addressed, as the quantitative survey found that teachers 

perceive little individual reward for up-skilling other than better student outcomes (see 

Table 4.49). 

5.2.3.2 Saudi Arabian Teachers’ Perceptions 

5.2.3.2.1 Saudi Arabian Teachers’ Perceptions on ICT Integration 

In Saudi Arabia, ICT integration faces many challenges. The important teacher-

level barriers to ICT integration highlighted by Al Mulhim (2014) were reflected in this 

study’s findings and included lack of time, attitudes towards technology, resistance to 

change, lack of confidence in using technology, and a lack of knowledge and skills in 

using technology. At a school level, barriers were found to include a lack of access to 

technology, lack of effective training, lack of technical support, and the high cost of 

hardware and software. 

In terms of teachers’ perceptions, it was evident from the teacher surveys that 

Saudi teachers could see how learners would benefit from ICT integration through 

improved student engagement (AT114P). However, they were more circumspect about 

the individual benefits to themselves. They thought integration of such technologies 

may lead to job losses. Whether real or perceived, teacher beliefs have been identified 

as a ‘second-order’ barrier to the integration of ICT in teaching and learning (Albugami 

& Ahmed, 2015; Ertmer, 2005). In fact, the relationship among barriers is such that it 

only takes one to disrupt the integration of ICT by teachers (Jones, 2004). That said, the 

survey showed that teachers were generally willing to adopt new technologies in their 

teaching because of the responsiveness and engagement of their students and its ease of 

use when available (DT119T). 

This perception is supported in the limited available literature on teachers’ 

perceptions of ICT in Saudi Arabia. For example, Saudi teachers believed that ICT 
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could have a beneficial influence on teaching and learning, especially for improving 

communication between teachers and students (Oyaid, 2009). Further, teachers thought 

traditional methods of teaching were less beneficial for students, and that modern 

methods offered more benefit and added enjoyment (Al Mulhim, 2014; Al-Showaye, 

2002). Conversely, the teacher responses to the qualitative questions in the survey 

presented by this study showed that the teachers thought schools were poorly resourced 

and that equipment, infrastructure and facilities were lacking. One teacher stated that, 

‘There were some computers in the computer lab that did not work and overall there 

was a lack of ICT tools needed to teach within the school’ (AT114P). In the line with 

the finding of Mumtaz (2000) that limited resources within schools impede take-up of 

ICT, the Saudi Arabian schools in this study were found to be behind the Australian 

schools in terms of ICT integration. 

5.2.3.2.2 Future of Education 

Saudi Arabian teachers were largely positive about the implications for ICT for 

the future of education. For example, they expected that the future would see wider 

availability of cheap ICT technologies (BT116F) and the connectivity to implement 

these technologies in their teaching, with the result that the very location and 

appearance of learning would be transformed (CT1153), with a greater uptake of e-

learning (DT114F). In line with this, they emphasised the need for reliable connectivity, 

a device for every student and peer teaching by students (see Section 4.4.2.2.2). While 

some teachers reported concerns about this future, such as a potential rise in cases of 

plagiarism and cheating (CT1153), or observed that other teachers might find a high 

ICT future challenging (AT113P), others looked to the future with more optimism and 

wonder (DT115T). Overwhelmingly, however, the Saudi Arabian teachers saw ICT as 

an integral part of education ‘across the curriculum’ in the future (CT113J), with wide 

ranging implications for the ‘transformation of teaching and learning’ (AT114P).  
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5.2.3.2.3 Challenges 

In Saudi Arabia, a lack of time for preparation and training is a commonly 

occurring theme, along with limited classroom time. If there is a great deal to cover 

during class, teachers are likely to use technology if they believe it wastes time. 

Bingimlas (2009) and Al Mulhim (2014) found that the majority of teachers they 

surveyed stressed that the lack of time was a hindrance to using computers in class and 

attending ICT training. Al-Alwani (2005) found that Saudi Science teachers of primary, 

intermediate and secondary stages did not use technology in their teaching due to 

insufficient time and teacher workload. While that research is now somewhat dated, the 

findings are still relevant to this study. Teachers at School A noted that having to 

allocate time for ICT training was a hindrance to its integration. Additionally, teachers 

such as CT118J said that ‘teachers lacked time to undertake training in ICT use while at 

the same time effectively teach their daily lessons’. Therefore, while teachers broadly 

recognised the need for training, they also understood that their workload was 

preventing them from undertaking appropriate training. A lack of available time to 

attend training and implement ICT in the classroom was a fundamental impediment to 

ICT integration. 

One issue that arises from the perception of ‘a lack of time’ concerns teacher 

epistemology. If teachers believe their fundamental role is the transmission of 

knowledge under a teacher-centred model, then their perception of ICT as a ‘waste of 

time’ could present a real impediment to ICT integration. This is supported in the 

literature, with Barak (2014) and Henry and Clements (1999) finding that a 

constructivist epistemology was conducive to ICT integration while a reductionist 

epistemology was obstructive. The teachers in the present study were positive about the 

future of ICT in education; however, until issues around connectivity to the Internet, 

availability of hardware and software, training and school infrastructure are adequately 
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addressed, it is unlikely teachers will begin reviewing their epistemology. A study by 

Jacobson, So, Teo, Lee, Pathak, and Lossman (2010) with teachers in Singapore showed 

the effectiveness of ICT availability and training on changing teachers’ epistemology. 

Since beginning to make use of technology in the classroom, Singapore, with its 

traditionally teacher-centred approach to learning and teaching, has been tending to mix 

pedagogical strategies consisting of both teacher-directed and learner-centred 

approaches. 

The challenges to ICT integration that arise from single-sex education were not 

dealt with directly in the surveys; however, they form the context within which ICT 

integration occurs. With Saudi Arabia’s current need for economic change, the 

education system may be delaying rather than accelerating reform, especially if it fails 

to prepare students for the global economy (Baki, 2004). Thus, while conserving culture 

is important, for economic change to occur, cultural conservatism and its effect on the 

education system needs to be examined, especially in the context of ICT integration. 

The first public schools for girls were not established until the early 1960s (Baki, 2004). 

Gradually, a separate girls’ education system developed that now offers free schooling 

from primary school to the doctoral level. This division means that men are unable to 

enter girls’ schools; hence the interviews with women in this survey were conducted 

over the phone. The schism makes implementation of education policy convoluted, 

access by technical staff (mostly men) to schools is limited, and women’s confidence in 

the use of technology and familiarity with ICT is often lower than that of men. The 

result is that, while there is a balance in terms of male and female teacher–student 

ratios, there is a large imbalance in the technological knowhow and knowledge that 

comes with everyday workplace exposure to technology. Further, women’s lack of 

mobility impedes their opportunities to undertake training in the use of ICT. As too does 

the education–workplace relationship, which restricts women from entering certain 
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fields of study, such as engineering, journalism, pharmacy and architecture. This 

influences the interest that female teachers have in exposing students to these areas of 

Science and Mathematics and the ‘demand-pull’ that such subjects have on young 

female learners’ interest in adopting ICT. 

5.2.3.2.4 Education Policy 

Another area of concern is teachers’ perceptions regarding government and 

school policy. Teacher resistance to adopting ICT might be due to the ambiguity of the 

Saudi government’s ICT policies. The goal of policy is to state aims and set targets. 

However, if this is not accompanied by appropriate infrastructure, tools, training, 

assistance and guidance then achieving such targets is severely hampered. ICT policy in 

Saudi Arabia has the following objectives (Oyaid, 2009): 

1- To prepare students to live in an advanced technological environment in which 

computers and databases are the basis for development and to encourage the 

expansion of such technology. 

2- To develop students’ mental skills, such as problem-solving, creativity, 

understanding, organising, and information analysis, and to develop students’ 

potential through the use of computers as an educational tool. 

3- To strengthen the spirit of teamwork among students through the medium of 

group work. 

4- To enable students to appreciate the importance of computers in a developed 

society, so they can realise the practical application of computers. 

In this study, it was found that the Saudi Arabian teachers had a low awareness 

of policy, which was perceived as ‘filtering down’ to individual schools via different 

channels. Teachers who were aware of government policy, mainly through school 

policy (AT113P), tried to adopt ICT in their teaching and assessment of students, but 

found that the schools were under-resourced to implement and actualise policy 
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(AT118P; AT112P). Some teachers noted a lack of autonomy over how policy was 

implemented at their schools: ‘policy came from the ministry, as the school lacked the 

capacity to put in place their own policy’ (DT119T). Perhaps one of the overarching 

issues with ICT integration and policy was the lack of research on the effect of policy in 

the Saudi context. The policy initiatives that have been undertaken have been largely 

student focused, rather than focused on how policy influences teacher perceptions and 

practice (Al Harbi, 2014; Al-Khathlan, 2007; Oyaid, 2009). This suggests an area of 

future study, to ensure policymakers and implementers are better informed about the 

impact of policy in these areas. 

5.3 Research Question Two: Similarities and Differences in ICT Adoption and 

Implementation between Schools in Saudi Arabia and Australia 

Research Question 2 asked: What are the similarities and differences in ICT 

integration for learning and teaching between schools in Saudi Arabia and Australia? 

Drawing on Niess et al.’s (2009) framework of the stages of integration of 

technology with PCK (see Figure 5.2), this section answers Research Question 2 by 

discussing the relative progress of the Australian and Saudi Arabian schools studied 

along the path to successful ICT integration. Informing this discussion are the 

similarities and differences in the findings from the student surveys, teacher surveys and 

teacher interviews. 

 

Figure 5.2: Stages of Integration of Technology with PCK (Source: Niess et al., 

2009). 
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To understand the stage of ICT integration into teaching and learning that 

Australian and Saudi Arabian primary schools and teachers might best reflect, the 

results of the teacher surveys were evaluated on the criteria given in Table 5.1 below, 

which describes the different stages of the TPACK framework in relation to the SAMR 

model. From the findings reported in Chapter 4 and the discussion presented in this 

chapter, an attempt to locate where the Saudi Arabian and Australian schools studied 

might be proposed as being located is presented later in this chapter in Figure 5.3. 

Table 5.1: Characteristics and Implications of Stage of ICT Integration with PCK 

and SAMR 

Stages of 

Integration of 

Technology with 

PCK (Niess et al., 

2009) 

Teacher Stages SAMR Model Characteristics and Implications 

Recognising Knowledge 

S
u
b
st

it
u
ti

o
n

 

E
n
h
an

ce
m

en
t 

Teachers use technology and recognise 

the alignment of technology with content 

but do not integrate technology into 

teaching and learning. 

Accepting Persuasion 

A
u
g
m

en
ta

ti
o
n

 

Teachers are persuaded of the merits or 

otherwise of teaching and learning with 

an appropriate technology. 

Adapting Decision 

M
o
d
if

ic
at

io
n

 

T
ra

n
sf

o
rm

at
io

n
 

C
re

at
in

g
 Teachers decide to adopt or reject 

teaching and learning with an appropriate 

technology. 

E
v
al

u
at

in
g

 

Exploring Implementation 

R
ed

ef
in

it
io

n
 

Teachers actively integrating technology 

into the teaching and learning of 

particular subjects. 

A
n
al

y
si

n
g

 

Advancing Confirmation 

Teachers evaluate the decision to 

integrate teaching and learning of 

subjects with an appropriate technology. 
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5.3.1 Teachers Use of ICT Outside of School 

The first stage of successful integration of ICT into education in the TPACK 

model is recognising. At this stage of the integration process, teachers can use 

technology and recognise the alignment of technology with content but have not yet 

integrated technology into their teaching and learning practice. To investigate the extent 

to which the value of ICT was recognised by teachers, they were asked about the extent 

of their use of ICT outside of school, as well as the types of devices they commonly 

used. 

5.3.1.1 Extent of ICT Use Outside of School 

To understanding the importance of technology in the teachers’ own lives, the 

teachers were asked about the extent of their ICT use outside of school. The rationale 

for this question was that, by engaging with digital technologies outside school, teachers 

become aware of the range of content and skills about which they are knowledgeable. 

Further, the personal use of technology provides them with an implicit understanding of 

the level of work required on their part to be an effective teacher (Anderson & Petch-

Hogan, 2001). 

It was found that a higher percentage of Australian teachers (90%) used 

technology at home compared to their Saudi Arabian counterparts (76%) (see Table 

4.27). The Australian teachers reported higher use of ICT across all 11 listed uses other 

than playing computer games, and both Australian and Saudi teachers reported using 

ICT most often for email and Internet surfing (see Figure 4.10). On two items, the use 

of animation and graphics software and the use of education software, Australian 

teachers’ use was significantly more positive than for Saudi Arabian teachers (see Table 

4.28). The greater use of education software at home in the Australian context speaks to 

a higher level of awareness among Australian teachers of the usefulness of ICT as an 

education tool. A possible explanation for the lower level of use reported by the Saudi 
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Arabian teachers surveyed could be a lack of suitable educational software or 

appropriate hardware available to these Saudi teachers (Albugami & Ahmed, 2015; 

Almalki & Williams, 2012), a lack of confidence when using ICT, affordability issues, 

or a lack of Internet access, all of which the teachers identified as challenges for ICT 

implementation in the qualitative phase of the study (see Section 4.4.2). 

5.3.1.2 Devices Used Outside of School 

The teachers were asked about the types of digital technologies they used 

outside school, to investigate teachers’ personal understanding of the different devices 

available for learning and teaching. Though there were some differences in the types of 

technologies used, all teachers across both countries had embraced digital technology. 

Australian teachers’ use of computers, laptops and tablet PCs was far greater than in 

Saudi, where the preferred tool was smart phones. This has implications for how 

teachers in these countries integrate ICT into their teaching. For example, it might be 

expected that Australian teachers, who use computers, laptops and tablets more than do 

Saudi teachers, will be able to make better use of spreadsheets, PowerPoint and word 

processing in their classrooms. 

5.3.2 Teacher Use of ICT within Schools 

The second stage of successful integration of ICT into education in the TPACK 

model is accepting. In this phase, teachers are persuaded of the merits or otherwise of 

teaching and learning with an appropriate technology. Investigating the extent to which 

teachers in Australia and Saudi Arabia accept ICT in their classrooms required asking 

them about the technologies they use in their learning and teaching; other ways they use 

ICT at school; their reasons for integrating ICT into their learning and teaching; their 

personal views on the value of ICT in schools; how they see ICT use changing in 

schools over the next five years and their opinions about the possible changes; their 

views on barriers to ICT implementation as well as on school policy regarding ICT 
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implementation; whether incentive schemes for implementing ICT in their teaching are 

sufficient; what they see as the ideal uses of ICT in teaching and learning; and, finally, 

what they understand the practical outcomes of ICT use to be. Discussion of their 

responses draws primarily on the findings from the quantitative and qualitative teacher 

surveys presented in Section 4.3 and 4.4, with some supporting evidence drawn from 

the student survey findings presented in Section 4.2. 

5.3.2.1 ICT Applications Used 

Teachers were asked about the types of digital applications they used at their 

schools. There were clear distinctions between the two countries. With the exception of 

PowerPoint, which was more commonly used by the Saudi Arabian teachers, the 

remaining applications were used significantly more often by the Australian teachers 

(see Table 4.31). The greater use of email, graphics programs and the Internet by 

Australian teachers possibly reflects the greater availability of computers for use in 

Australia and a clearer education policy towards ICT usage for Australian schools. As 

Finger et al. (2012) have noted, ICT access is provided to all Australian state school 

teachers, with digital resources, including digital learning objects, available through 

ICT-facilitated platforms. 

One explanation for the lower rate of use of ICT applications by Saudi teachers 

comes from the interviews, in which teachers perceived a lack of ICT tools at their 

schools as a key issue. Speaking about the present lack of available ICT resources, one 

teacher commented, ‘The future will have hardware and software that is affordable to 

most schools. In addition, the connection will be better and much faster than it is at 

present due to reduced costs in the Internet and broadband’ (BT119F). Al-Showaye 

(2002) has highlighted lack of ICT tools as a barrier to the introduction of ICT in Saudi 

Arabian high and middle schools. Although Al-Showaye’s study was based on findings 

published in 2002, the response above suggests that the issue remains relevant today. In 
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addition, Owings and Kaplan (2003) found that technology was not well used by 

teachers in Saudi Arabia, with most teachers using technology for teacher-centred 

presentations and typing worksheets. This study was supported by two later studies by 

Shelly, Gunter and Gunter (2013) and Dillon (2010). 

However, perhaps the most important reason for this difference in the use of ICT 

applications between Australian and Saudi Arabian primary teachers is the gap between 

these groups in terms of ICT knowledge, especially between the Australian and Saudi 

female teachers. As recently as 2014, Ensaf Al Mulhim found that low percentages of 

female teachers in Saudi Arabia had experience using Word, PowerPoint and the 

Internet, although more than half could use a computer (PC or laptop). This lack of 

fundamental knowledge of ICT applications suggests a crucial need for in-service 

training in the use of ICT in Saudi Arabia. 

5.3.2.2 Other Uses of ICT at School 

Teachers were also asked about the extent to which they used ICT for a variety 

of non-teaching and learning needs, including supplementing the curriculum, to 

facilitate continuous teacher–student and student–student communication, to reinforce 

and support the curriculum, and as a means of conveying information and providing 

variety. It is clear from the teachers’ responses that both Saudi and Australian teachers 

perceive ICT as a useful tool in the above categories (see Table 4.33). However, 

Australian teachers were significantly more likely to use ICT for three out of four of 

these purposes (see Figure 4.13). 

That both groups recognise and accept the usefulness of ICT in these areas 

suggests the teachers in both countries recognise the alignment of technology with 

content and have begun integrating technology into their teaching and learning. 

However, the extent to which this occurs differs between the countries. The above result 

suggests that Saudi teachers are willing to use ICT in these areas but do so less 
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frequently than their Australian counterparts. This may be a function of training in the 

use of technologies or access to available technology within schools. 

Oyaid (2009) confirmed that few technological tools were offered to teachers in 

Saudi Arabian schools, thereby limiting their ability to use ICT. In relation to training, 

Alsahli (2012) investigated the educational technology training needs of female teachers 

in Saudi Arabia, examining teacher-training needs in terms of ‘knowledge’, ‘usage’ and 

‘production’ of educational technology, and found a gap in knowledge and technology 

use. This reflected a lack of training among female teachers in both the technical and 

pedagogical use of educational technology. 

5.3.2.3 Frequency of Use of ICT in Teaching and Learning 

Teachers were also asked how frequently they used ICT in teaching and 

learning. The purpose of this question was to determine the extent to which teachers 

accepted and had commenced applying ICT in an educational setting for both 

professional communication and teaching-and-learning. The results showed that 

Australian teachers were more likely to report regular use of all of the uses listed (i.e., 

emails for professional purposes, ICT for teaching, ICT in classroom teaching materials, 

the Internet to retrieve information, and ICT in preparing lessons) (see Figure 4.14). 

Further, the results were statistically significant for sending emails for professional 

purposes, preparing lessons and using the Internet to retrieve information (see Table 

4.36). Despite these differences, Figure 4.14 shows that both the Saudi Arabian and 

Australian teachers in this study were using technology ‘regularly’ for teaching, lesson 

preparation, retrieving information on the Internet and having their students engage with 

technology for learning. These findings support those of Purcell et al. (2012), who noted 

in their research that ICT and the Internet were likely to play an important role in lesson 

preparation and teacher communication. 
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Interestingly, in both Saudi Arabia and Australia, student use of ICT in the 

classroom was low compared with their use of ICT at home. This may indicate a lack of 

resources for classrooms in both countries. In the Australian context, there remains a 

lack of hardware to share among students in the classroom. Not all students have access 

to technologies such as tablets or computer labs. This does change with the year being 

taught, but remains an issue, as was highlighted in the qualitative study by respondent 

FT115C who said, ‘In terms of hardware, a key challenge has been the exorbitant cost 

associated with the acquisition of ICT hardware and supporting components. This has 

resulted in many schools missing out on using ICT, especially among public schools 

that rely solely on state funding.’ This was also supported by FT116C who stated that, 

‘Teachers lacked iPads so they did not know how to use them and there were not 

enough ICT devices within some schools, which tended to limit the effectiveness of ICT 

in teaching and drained class time by sorting out ICT logistics.’ Respondent ET116B 

similarly reported ‘a ratio of one computer/device to five students’. 

In the Saudi context, besides a lack of hardware, which was stressed by teacher 

AT114P who said, ‘There were some computers in the computer lab that did not work 

and overall there was a lack of ICT tools needed to teach within the school’, other 

hindrances to students using ICT in the classroom included a lack of class time (as was 

also suggested by the Australian teachers) in terms of the logistics of integrating ICT 

into lessons, and a lack of training in TPK. These problems were investigated and 

validated by Unal and Ozturk (2012) in a study of social science teachers in Turkey, and 

by Alamri (2011) and Alsahli (2012) in Saudi Arabia. The need for training was 

mentioned by DT115T, DT118T and DT121T, all from School D, who all pointed to a 

lack of teacher training affecting their implementation of ICT in the classroom. The 

issue of Saudi female teachers’ lacking skills in using Windows Office, mentioned by 

Al Mulhim (2014), has already been discussed. Additionally, Guri-Rosenblit (2006) 
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pointed out that technology implementation implies changes to the planning and 

delivery of lessons. This means a move away from traditional teacher-centred 

approaches towards more student-centred self-directed learning through technology. 

The changing role of the teacher from a vehicle of knowledge to a facilitator of self-

directed learning will require substantial training. This issue also applies in an 

Australian context. 

In terms of Neiss et al.’s (2009) framework, the study showed that teachers can 

use technology and to some extent can align technology with content. Further, they have 

begun to integrate technology into teaching and learning. There are differences evident 

between the extent to which this occurs in Australia and Saudi Arabia. 

5.3.2.4 Reasons to Integrate ICT into Teaching and Learning 

To investigate teachers’ reasons for integrating ICT into the classroom, they 

were asked if they agreed that technology is used to keep up with advancements in 

technology, to maintain student interest in the classroom and education, to improve and 

develop their teaching, to prepare students for the future, as a symbol of modernisation, 

to effectively deliver services to students, and as a professional way of teaching. 

Teachers from both countries overwhelmingly agreed that the above areas were all 

motivating factors for the use of technology in the classroom (see Table 4.37), with no 

statistically significant difference between the groups (see Table 4.38). This strongly 

suggests that teachers in both countries value and understand the potential ICT has as a 

means of improving teaching outcomes and preparing students for the future. 

5.3.2.5 Personal Views on Use of ICT in Schools 

Teachers were asked their personal view on the usefulness of ICT in the 

classroom. Specifically, they were asked to rate their level of agreement on a 

comprehensive list of statements (see Table 4.39 for the complete list) on a five-point 

scale from Strongly Disagree (1) to Strongly Agree (5). This list was designed to give a 
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strong indication of the level of motivation of the teachers towards using technology. 

Overall, the teachers in both countries agreed with the propositions, with a range of 

mean agreement from 4.19 for ‘in lessons delivered using ICT, students can help 

teachers prepare lessons’ to 4.57 for ‘ICT offers quick and easy access to all sorts of 

information’ (see Table 4.39), suggesting that both groups are strongly motivated 

towards using ICT in their classrooms. However, unlike in many of the other areas 

surveyed in this study, the Saudi Arabian teachers were generally more positive than 

their Australian counterparts about the use of ICT in schools. For eight out of 13 of the 

propositions, their responses were statistically significantly more positive (see Table 

4.40). 

There are several possibilities to explain this finding. First, assuming a positive 

correlation between years of experience and age, the Saudi Arabian teachers surveyed 

were younger than the Australian teachers surveyed (see Table 4.24). That is, 66% of 

the Saudi teachers surveyed had less than 10 years’ teaching experience, compared to 

51% for the Australian teachers. As studies have found younger teachers to be less 

resistant to ICT (Elsaadani, 2013), this result could indicate a greater positivity among 

younger teachers about the potential benefits of technology. Another interpretation 

could be that teachers in the Australian context have had more extensive experience of 

using technology in the classroom and their assessment is more circumspect. Another 

possibility, although slightly incidental, is that surveys of pre-service teachers showed 

that females do not feel as confident as males when using ICT with students in teaching 

and learning (Jamieson-Proctor & Finger, 2008). The ratio of female to male teacher 

participants in this study (see Table 4.23) reflects the reality of the workforce in 

Australian primary schools, where the ratio of female to male teachers is 4 to 1 

(Jamieson-Proctor & Finger, 2008). Therefore, this gender imbalance, together with the 

lower levels of ICT confidence among female teachers, might be contributing to the 
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outlook of Australian teachers compared with their Saudi Arabian counterparts. In 

Saudi Arabia, the balance between male and female teachers is closer to one to one. 

Regardless of how the results are interpreted, in terms of the TPACK 

framework, the results indicate that teachers across both countries hold generally 

positive personal views on the benefits of technology in teaching-and-learning. 

5.3.2.6 ICT Use Likely to Increase in Schools in Next Five Years 

Teachers were asked to rate the likelihood of a range of future potential uses for 

ICT in their schools over the next five years. These questions helped in understanding 

the level of awareness teachers have of what will be expected of them in the future in 

terms of the scope of future learning possibilities, training requirements and the need to 

adjust. The results in this section of the survey were unsurprisingly mixed. However, as 

shown in Tables 4.41 and 4.42, Australian teachers were significantly more likely than 

Saudi teachers to agree that within five years each student would have a computer (45% 

of Australian teachers compared to only 20% of Saudi teachers), that classrooms would 

use smartboards (82% of Australian teachers compared to only 23% of Saudi teachers), 

that Internet connections would be wireless (76% of Australian teachers compared to 

only 29% of Saudi teachers), and that the virtual classroom would be introduced (42% 

of Australian teachers compared to only 12% of Saudi teachers). 

These results are perhaps best interpreted in terms of education policy. In 

Australia, smartboards are already common in most classrooms and plans are underway 

for students to have their own computer or device. These are being provided to students 

in some circumstances or parents are being encouraged to provide them (Temkar, Gupte 

& Kalgaonkar, 2016). Further, wireless connectivity is already a reality in some 

Australian schools, and distance learning has a long history in Australia, starting with 

the ‘School of the Air’ (Pearson, 2014). Conversely, in the Saudi context, teachers may 
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not think that five years is a realistic time horizon for such changes to take place, based 

on their understanding of government policy and implementation success rates. 

Interestingly, both groups are almost equally undecided about the likelihood of 

the abolishment of traditional leaning. Past studies, such as the study by Granito and 

Chernobilsky (2012), have shown that technology does not necessarily mean better 

outcomes in student motivation and retention. This is largely dependent on engagement. 

To the extent that technology engages students, it assists with retention; however, 

engaged students are as motivated and retain information equally well using traditional 

learning modalities. Classroom teachers in both contexts would be greatly aware of this. 

Generally, however, most teachers could see changes to how education is being 

delivered and assessed (Golonka et al., 2014). 

In terms of the TPACK framework, teachers in the Australian sample agreed 

with eight out of ten of the future changes to be expected in classroom delivery and 

assessment, whereas Saudi teachers in the study sample were undecided on five of the 

items (see Table 4.41). This result implies a difference in the perceived rate of change in 

technology integration in the classroom. Among other areas, this difference could affect 

teachers’ motivation for training in new technologies, and their understanding of their 

future role in the classroom. 

5.3.2.7 Opinions about Changes in the Future 

Respondents were asked how they think teachers and students will interact with 

technology when teaching and learning, respectively. This set of questions went to 

teachers’ understanding of how their career and the learning of students will evolve with 

the broad integration of technology in the classroom. For change to occur, teachers 

should perceive this change as positive. The survey asked teachers to rank seven future 

changes: 

 Teachers will change from facilitators to advisors. 
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 Technology will change teachers’ relationship with students. 

 Teachers will change how they exert their efforts from the classroom to 

planning and searching for suitable electronic materials. 

 Text books and other traditions learning materials will be obsolete. 

 Computers will be used for assessment rather than only learning. 

 Students will learn from the computer and not the teacher. 

 Teachers will share directing the learning experience with students. 

As Figure 4.18 shows, teachers across both countries were generally neutral on 

the above possibilities, although there was general agreement on how teachers’ efforts 

will be directed, the use of technology in assessment, and the sharing of directed 

learning between teachers and students. Comparing the countries, Saudi teachers agreed 

with all the above possibilities other than that teachers will change from facilitators to 

advisors, on which point most were neutral (see Table 4.43). 

These results contrast significantly with Australian teachers’ thoughts on the 

future, which were less positive than the reposes of their Saudi counterparts for all 

possibilities, other than concerning whether teachers will change from facilitators to 

advisors (mean = 3.42 for Saudi teachers, compared to mean = 3.82 for Australian 

teachers) (see Table 4.43). The differences may point to different learning cultures in 

each country. For example, Saudi teachers think students in the future will learn more 

from computers than teachers, but are more neutral than Australian teachers on the 

changing role of teachers from facilitators to advisors. This seeming contradiction may 

reflect the present use of technology, different experiences with using technology in 

teaching and learning, the age of the respondents, their years of classroom experience 

(see Tables 4.23 and 4.25), and general classroom practices. For example, Australian 

primary schools are largely already student centred, whereas Saudi classrooms are 

teacher centred. This extrinsic factor affecting ICT adoption was discussed by Zhu, 
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Valcke, Braak, Tondeur & Sang (2011) in their comparison of Chinese and Flemish 

teacher perspectives on the use of ICT in teaching and learning methodologies. Zhu et 

al. (2011) found that Chinese teachers expressed more doubts about the constructivist 

principles underlying many ICT applications, especially regarding collaboration, 

independent learning and self-directed learning, compared to their Flemish counterparts. 

In that study, the differences were attributed to different cultural perceptions concerning 

teacher–student and student–student interactions. In this study, Saudi teachers 

themselves were aware of this issue: 

The future will result in a shifting of classroom teaching methods, from those 

centred on the teacher, to those centred on the students, a process guided by 

technology that will act as an enabling tool for better teaching and also new 

teaching methods. (AT113P)  

Overall, the teacher survey findings pointed to Saudi teachers generally agreeing 

that how learning is practiced in the classroom will be influenced by the integration of 

ICT in the future, while Australian teachers were more neutral on this subject. This 

could relate to present levels of training in the use of technology in the classroom, a 

difference in present levels of ICT integration, and different perspectives and 

expectations about how technology will be used in education. 

In regard to the TPACK framework, the responses from the teachers in both 

countries showed only mild agreement at best on the future possibilities proposed. This 

could affect teacher’s motivation to undertake future training or may reflect how 

technology is valued and perceived as a tool to facilitate education. 

5.3.2.8 Opinions about Barriers to ICT Use in Teaching and Learning 

Teachers were asked to rate their agreement on nine possible shortages or 

deficits in their school’s teaching and learning with ICT (see Table 4.45 for the 

complete list). These questions investigated teachers’ understanding of the current 
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barriers to ICT introduction. As shown in Figure 4.19 and Table 4.46, Saudi teachers 

were more likely to agree that they faced the barriers to ICT implementation asked 

about in this survey question. Specifically, they were more likely to agree that they 

experienced insufficient technical support, insufficient pedagogical support, difficulty in 

integrating ICT use into the curriculum, and a lack of pedagogical models on how to use 

ICT for learning. Teachers in both countries disagreed that they saw no or an unclear 

benefit to the use of ICT in teaching, that most teachers were not in favour of the use of 

ICT in school and that most parents were not in favour of ICT use in school (see Figure 

4.19). 

It is evident from the above results that both Australian and Saudi Arabian 

teachers feel that they understand the benefits of ICT and that neither themselves nor 

their students’ parents are creating a barrier to ICT implementation. However, there is a 

statistically significant difference in the perceptions of these groups of teachers when it 

comes to pedagogical issues, support, and integration of ICT into the curriculum (see 

Table 4.46). These differences can be interpreted by looking at the differences between 

Australian and Saudi Arabia in terms of education policy, funding, available 

infrastructure, access to ICT and teacher training. 

The Saudi respondents touched on a number of these issues in the qualitative 

teacher survey. Saudi teachers mentioned they needed more time for training in the 

effective use of ICT: ‘We lack time to undertake training in ICT use while at the same 

time effectively teaching our daily lessons’ (CT118J). This was supported by teachers 

from all the Saudi school types included in this study. Further, teachers at each of the 

Saudi schools studied had issues with Internet connectivity and computer access at their 

schools. Teachers spoke about the need for improved access to technology and 

problems with outdated antivirus software, software deficiencies, old hardware, old 

printers and laptops with compatibility issues, computers in computer labs not working, 
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and an overall lack of ICT tools. In terms of training and pedagogical and technical 

skills, teacher CT115J said, ‘There will be a need to acquire new skills that are central 

to being able to teach some subjects and general ICT adoption’, and teacher AT113P 

said, ‘Training helps improve a teacher’s skills, thereby creating competent teachers 

who are able to teach effectively’. On the issue of technical skills, teacher AT116P said, 

‘We need skills, such as PowerPoint, Microsoft Office, how to fix their computers, in 

addition to using the Internet’. These responses indicated that Saudi teachers were 

aware of the deficits they were experiencing. 

The findings concerning teachers’ perceived barriers to ICT implementation 

from both the qualitative and quantitative surveys are supported by Oyaid’s (2009) 

survey of secondary school teachers in Saudi Arabia, in which interviewees expressed 

their need to receive training in pedagogical and technical skills. As one of her 

interviewees said, ‘The most important thing is training in how to use ICT in teaching, 

because general ICT skills can be obtained easily in a one-week training course but the 

difficult bit is to use it in my teaching’. In relation to technical skills, Oyaid (2009) 

stated that: 

Training to use available hardware was also mentioned. Teachers expressed their 

need to be trained specifically in new equipment introduced in school, such as 

scanners, printers, digital cameras and so on, and not to assume that teachers 

with good ICT skills could use other electronic devices without instruction or 

training. (p. 113) 

Regarding the TPACK framework, these responses indicate a clear difference 

between countries in teachers’ opinions on the barriers to ICT implementation, with 

Saudi teachers perceiving more barriers than did Australian teachers. The findings also 

suggest some fundamental differences between the countries in terms of available 
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resources, support and training, with improvements in all these areas needed to address 

barriers to ICT implementation in Saudi Arabia. 

5.3.2.9 Opinions about School Policy 

Teachers were asked to rate their agreement on seven school policy statements 

that could be interpreted as shortages or deficits to ICT integration in teaching and 

learning (see Table 4.47 for the complete list). These questions went to the teachers’ 

understanding of why barriers to ICT integration exist in schools. As shown in Figure 

4.20 and Table 4.48, Saudi Arabian teachers reported a statistically significant higher 

level of disagreement on all of the school policy statements, with average means 

ranging from 1.33 for there being an ‘official statement about innovation within the 

school’ to 2.67 for their being ‘regular policy discussions with teaching staff about ICT 

use’ (see Figure 4.20). Conversely, Australian teachers’ responses were statistically 

significantly more positive on all statements, with average means ranging from 3.58 for 

the statement that their school had ‘regular discussions with teaching staff about ICT 

use’, to 3.70 for their school having ‘teaching and learning strategies and methods’ and 

‘scheduled time for teachers to design, develop and share ICT instruction’. 

In relation to the TPACK framework, these results strongly suggest that, relative 

to Saudi primary schools, Australian primary schools are focused on developing a 

general culture of ICT integration. 

5.3.2.10 Incentives for Use of ICT 

Teachers were asked about direct incentives for teaching and learning with ICT, 

with the purpose of investigating the motivation offered by incentives. As Figure 4.21 

shows, some Australian teachers affirmed that they had been offered additional training 

hours and reduced teaching hours as a reward for using ICT; however, neither the Saudi 

nor the Australian teachers reported receiving financial incentives as a reward (see 

Table 4.49). The results indicate that teachers do not generally receive any direct 



  

253 

financial reward for up-skilling to become competent at using ICT in their classrooms. 

Studies have shown that financial incentives for teachers can be effective if they are 

based on incremental improvements in student performance (Imberman, 2015). 

However, this option is rendered impractical by the difficulty involved in compiling a 

metric capable of differentiating between the contribution of the teacher, the 

contribution of ICT, students’ existing relationship with technology, school culture, and 

the various other nuances that contribute to better student performance. This is perhaps 

why, thus far, direct incentives have seldom been offered. 

In regard to the Saudi context, BT114F stated that there was a need for more 

money to remunerate teachers, indicating that direct financial incentives would be 

appreciated; although she went on to say that students learning happily and well was 

incentive enough. Further, while not reflected in the quantitative survey, teacher 

DT117T stated, ‘Technology makes things easy and that is incentive enough’. This 

indicates that, anecdotally, some Saudi teachers value the ease and convenience of using 

ICT in their teaching. In the Australian context, not all teachers viewed training as a 

benefit. Teacher FT115C commented that teachers had to spend extra time learning how 

to use various ICT tools, and felt they were subjected to slow and incompetent ICT 

courses. Generally, Wastiau et al. (2013) observed that schools are not doing enough to 

implement ICT policies and give teachers adequate incentives in the form of rewards for 

making use of technology. 

In terms of TPACK, teachers did not overwhelmingly perceive ICT integration 

as having direct rewards for themselves. For effective integration of technology, the 

direct benefits to teachers should be pronounced. A lack of understanding of the 

personal benefits of ICT integration could hinder broad acceptance. 
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5.3.2.11 Ideal Uses of ICT in Teaching and Learning 

Teachers were asked to rate their agreement on statements about the ideal use of 

computers and digital technologies in teaching and learning. These questions went to 

teachers’ motivation to adopt ICT in their teaching based on their perceptions of the 

benefits of doing so. Teachers rated the following statements: students do class 

exercises and practice, students retrieve information, students work collaboratively and 

students learn in autonomous ways. As shown in Table 4.51, in both Australia and 

Saudi Arabia, teachers generally agreed with the above propositions, with average mean 

agreement ranging from 2.88 to 2.92. Although Saudi teachers generally agreed more 

strongly on all points (see Figure 4.22), there was no statistically significant difference 

(see Table 4.52). 

Olatokun and Ntemana (2015) indicated that teacher perceptions of the attributes 

of technology are the strongest predictor of the level of integration of technology in 

education. Further, Rogers (2010), in his work on the diffusion of innovations, 

suggested that if potential adopters have favourable perceptions in regard to an 

innovation’s compatibility, relative advantage, observability and trial ability, then the 

innovation is more likely to succeed. Indeed, this study found that the teachers’ 

perceptions were positive in terms of qualities such as ICT integration’s compatibility 

with learning and relative advantage, as will be further shown in the following section 

on teachers’ perceptions of the practical outcomes of ICT use. Moreover, as mentioned 

in the previous section on incentives, teachers BT114F and DT117T notes that 

incentives for teachers are often found in their perceptions of learners’ happiness and 

things being made easier. 

In terms of the TPACK framework, teachers’ responses suggest they clearly see 

the many potential benefits of using ICT in their classrooms, as well as the 
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compatibility and relative advantage of the innovations. This indicates they would be 

willing to adopt ICT into their classrooms, provided the process is well-facilitated. 

5.3.2.12 Practical Outcomes of ICT Use 

Teachers were asked to rate their agreement on statements about digital 

technology use in teaching and learning in relation to possible practical outcomes. They 

were presented with the following statements about the outcomes of ICT use: increase 

student motivation, increase student achievement, develop student higher-order thinking 

skills and enhance student competence in transversal skills. The teachers tended to agree 

with all these statements, with a mean range of agreement from 2.81 to 2.95 (see Table 

4.53), with Saudi teachers’ agreement on all four statements being higher than that of 

the Australian teachers (see Figure 4.23). For three of the statements—increased student 

achievement, development of students’ higher-order thinking skills and enhancement of 

student competence in transversal skills—the difference was statistically significant (see 

Table 4.54), with Saudi students agreeing more strongly with these statements. 

The above differences may relate to a difference in epistemologies between the 

Australian and Saudi Arabian contexts. In the case of Australian teachers, who may 

perceive student-centred learning as an already well-established part of education in 

Australia, they may see the integration of technology into their classrooms as like 

‘wearing new shoes to walk an old road’ (Sargent, Chen, Yi-Jung & Chen, 2011, p. 98). 

Conversely, Saudi teachers’ beliefs about education mean that they may see technology 

as facilitating changes in teaching approaches. In their study of epistemology and ICT 

implementation in a Singaporean context, Jacobson et al. (2010) found that teachers’ 

epistemic ideas are not fixed and stable ‘beliefs’, but rather are more contextually 

influenced epistemic resources. In other words, a sophisticated epistemology requires 

changing one’s beliefs, just as developing more sophisticated domain knowledge 

requires the replacement of misconceptions with correct conceptions. 
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In relation to the TPACK framework, the responses in this section confirm that 

teachers in both countries are well motivated towards ICT adoption in their teaching in 

terms of perceived benefits for learner outcomes. 

5.3.3 Teacher Knowledge Areas 

The final series of questions asked to teachers in the survey were specific to 

TPACK, with information sought about teachers’ TPACK, TPK, TCK and TK. The 

responses helped in identifying the teachers’ relative progress towards ICT integration 

in terms of the TPACK framework, and provided findings relevant to each country, and 

for comparison between countries.  

5.3.3.1 TPACK 

To assess teachers’ TPACK, they were asked to rate their agreement on the 

statement ‘I can teach lessons that appropriately combine my subject, technologies and 

teaching approaches’ on a five-point scale. Teachers’ mean levels of agreement between 

the countries were not statistically significantly different (see Table 4.56), with both 

Australian and Saudi Arabian teachers’ responses falling between neutral and agree 

(mean = 3.79) (see Table 4.55). Specifically, 78% of Australian teachers and 70% of 

Saudi teachers agreed that they could teach lessons that appropriately combined their 

subject, technologies and teaching approaches, while 30% of Saudi teachers and 22% of 

Australian teachers were either non-committal or disagreed (see Table 4.55). This 

suggests that some teachers in both countries were not strongly confident in their ability 

to teach lessons well when combining technology with their teaching methodology. 

Considering new technologies and their potential uses in teaching are dynamic and the 

pace of technological changes has increased in both countries, this is not surprising. 

Teachers are continually challenged to explore the potential benefits of new and 

emerging technologies in education. The educational practices and methods that these 

technologies can afford are often yet to be fully comprehended, and teachers likewise 
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might be expected to feel that they are not yet masters of these new and emerging 

technologies. 

5.3.3.2 TPK 

To assess teachers’ TPK, they were asked to rate their agreement on eight TPK 

items (see Table 4.57 for the complete list). Again, there was no statistically significant 

difference between the responses of the Australian and Saudi teachers (see Table 4.58), 

with the range of agreement falling between neutral and agree (see Table 4.57). The 

statement with the lowest rate of agreement from both groups, with a mean of 3.75 

(Neutral, but tending towards Agree), was ‘I can provide leadership in helping others 

coordinate use of content, technologies and teaching approach at my school and/or 

district’. The statement with the strongest level of agreement, with a mean of 4, was ‘I 

can select items that enhance content for a lesson’. For all other items, Australian 

teachers’ responses all had a mean above 4 (Agree), while the Saudi responses on all 

items had means slightly below 4 (making the mean response Neutral) (see Figure 

4.25). 

Although the results were not found to be statistically significant, looking 

broadly at how teachers allocated their agreement, it was found that across all items 

more than 78% of Australian teachers agreed with the statements, while only 65% of 

Saudi teachers agreed with them. Likewise, 40% of Saudi teachers were non-committal 

or disagreed across all statements, while only 20% of Australian teachers gave non-

committal or negative responses about their agreement with the statements (see Table 

4.57). 

These findings indicate that teachers in Australia may have more confidence in 

their TPK. This could be attributed to the greater level of support, training and 

professional development they have access to relative to their Saudi Arabian 

counterparts (see Table 4.45). This support, training and professional development in 
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the use of technologies in teaching and learning can assist teachers to develop a better 

relative understanding of their ability to use technology in their teaching. For example, 

in Queensland, where the Australian survey was conducted, teachers have had support 

in the use of ICT for a considerable period. 

5.3.3.3 TCK 

To evaluate teachers’ TCK, they were asked to rate their agreement on the 

statement ‘I know about technologies that I can use for understanding and doing my 

course’. As for the questions assessing TPACK and TPK, the responses of the 

Australian and Saudi Arabian teachers were statistically similar, with an average mean 

level of agreement between both countries of 3.85 (see Table 4.59). Australian teachers 

did tend to have a slightly higher level of agreement overall (80%) (mean = 3.94) than 

did Saudi teachers (64%) (mean = 3.81) (see Figure 4.26), but the difference was not 

significant (see Table 4.60). 

Without a more holistic appreciation of the differences in learning cultures 

within schools and between countries (which was outside the scope of this study), it is 

difficult to interpret this result in a meaningful way. The fact that teachers in Australia 

have relatively superior access to technology, and training and professional 

development in the use of that technology (see Figures 4.12 and 4.19), means that their 

understanding of what constitutes knowing about technologies that they can use for 

understanding and doing a course would be quite different to that of the Saudi teachers. 

An example of this was seen in the applications that teachers use ICT in their 

classrooms, with Saudi teachers using PowerPoint more often (see Figure 4.12), while 

Australian teachers use interactive whiteboards more often, which is a technology not 

widely available in Saudi. Moreover, it is possible that for Saudi teachers, PowerPoint is 

being used as a replacement technology for a whiteboard rather than representing the 
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adoption of a supplementary technology for learning, as would be the case if they were 

using wikis, blogs and other appropriate applications. 

5.3.3.4 TK 

To provide insight into their TK, teachers were asked to rate their agreement on 

seven statements (see Table 4.61 for the complete list). As for the previous questions 

specifically addressing TPACK, there was no statistically significant difference between 

the responses of the Australian and Saudi Arabian teachers on any of these seven 

statements (see Table 4.62). Responses ranged from a mean of 3.65 for ‘I have had 

sufficient opportunities to work with different technologies’ to a mean of 3.97 for ‘I 

keep up with important new technologies’, making all average means neutral, although 

some were approaching agreement (see Table 4.61). Comparing between countries, 

Saudi teachers were more likely to agree on some items (e.g., ‘I know how to solve my 

own technical problems’ [76%]), while Australian teachers were more likely to agree on 

others (e.g., ‘I frequently play around with technology’ [80%]) (see Table 4.62), 

indicating that the teachers surveyed had different areas of strength in relation to TK, 

but not at any statistically significant level (see Table 4.62). It can be inferred from 

these results that the teachers in both countries were engaged with, and reasonably 

confident in their ability to use, technology.  

In terms of TPACK, teacher’s TK and confidence in using technology is 

fundamental to the successful integration of ICT into teaching and learning. While the 

teacher survey findings indicate that teachers are reasonably confident in using 

technology for a variety of purposes, 20–30% of teachers in both countries were either 

non-committal or disagreed that they had enough TK skills. This suggests that teachers 

in both countries are still in need of training in the use of technology  
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5.3.4 Comparison of Australia and Saudi Arabia on the Framework of ICT 

Integration 

ICT is no longer seen only as a stand-alone subject but as needing to be 

integrated into all subject areas. In recent years, ICT has made its way into the 

curriculum of every subject area from Mathematics to English and the Arts. It is no 

longer seen merely as a tool used to generate basic documents or presentations. ICT is 

being viewed as a critical component of teaching and has impacted upon learning 

globally, both in terms of teacher methodology and by improving access to education 

for groups that have traditionally been excluded. However, in some countries, schooling 

has not effectively moved uniformly or significantly in integrating technology. The 

research here shows this very clearly in the comparison of Australian and Saudi Arabian 

schools. 

The TPACK framework has helped to determine the level of ICT integration in 

these schools studied in Saudi Arabia and in Australia (see Figure 5.3) while this 

TPACK model was not originally designed to focus on just one dimension of learning 

integration, it has been a useful way of gauging ICT integration, which is now crucial to 

all aspects of education. Moreover, the TPACK model has been an exceptionally 

successful framework for attempting to map the status of ICT integration in these 

schools, thereby verifying the use of this model to conceptualise integration of new 

technologies with pedagogical approaches. Figure 5.3 illustrates the proposed mapping 

from this study of the current state of ICT usage in Australia and Saudi Arabia. It 

identifies the stages that each country most likely reflects in their education system with 

relation to the TPACK model proposed by Niess et al. (2009). 
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Figure 5.3: Current State of ICT Usage in Australia and Saudi Arabia 

Based on the findings and discussion of the student and teacher survey and 

teacher interview data presented in Chapters 4 and 5, Australia and Saudi Arabian 

primary school teachers might be located at different stages of ICT integration in terms 

of the TPACK framework (see Figure 5.3). The proposed mapping needs to be 

understood in terms of the findings and data analysis clearly showing that teachers and 

students even within the same schools might be at different stages of ICT skills and use. 

Thus, the study suggests that it is preferable to propose that the teachers and schools 

studied in Saudi Arabia are at varying stages of ICT integration, rather than at a single, 

well defined point within those stages. This caution and understanding is true also for 

Australian teachers and Saudi primary schools. As shown in Figure 5.3, it is suggested 

that the findings reflect that teachers and schools in Saudi Arabia are at varying stages 

ranging from recognising, through to accepting, and displaying some evidence of 

adapting. In contrast, it seemed that Australian teachers and schools had already 

recognised and accepted ICT integration, and were at various stages of adapting, 

exploring, and advancing ICT integration. 

Australian teachers surveyed generally recognised and accepted the need for 

using ICT in education and have begun adapting their pedagogical approach to 

incorporate ICT more broadly into the curriculum. Some teachers had begun exploring 

the use of ICT and, while perhaps not yet at an advancing stage, are learning through 
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use how ICT can best be integrated into their teaching. This seems to have been 

facilitated by a strong alignment between policy (both state and federal) and the 

availability of resources, especially devices, Internet access, software, applications, and 

training and professional development. While some barriers to ICT integration have 

been identified by other studies in the Australian context—particularly as relates to 

disparities between state, independent and catholic schools, remote area funding and 

Internet access (Jamieson-Proctor & Finger, 2008)—these issues did not apply to the 

schools surveyed, although some teachers did acknowledge them in their survey 

responses (see Section 4.4.1.3.2). Overall, however, Australian teachers were positive 

about the future of ICT in education and acknowledged the changing environment they 

were working in and the need to prepare students for the future. 

Conversely, While Saudi teachers recognised the need for ICT implementation 

at schools to prepare children for the twenty-first century and this recognition had 

turned into accepting ICT usage in schools, they were faced with more barriers to ICT 

integration than their Australian counterparts (see Table 4.45). These barriers included a 

lack of comprehension of policy, the threat that ICT may mean to future employment, 

insufficient time to train in ICT usage, the existing epistemological understanding of 

education, and lack of access to technology such as devices, Internet and software. The 

importance of these barriers was confirmed by the finding of this study that where these 

issues were less of a burden (e.g., in private schools), acceptance of ICT was greater. 

Another issue affecting ICT integration in Saudi schools related to gender and teachers’ 

confidence in using ICT in their teaching, especially in terms of their familiarity with 

software applications (Table 4.31). PowerPoint presentations were the most common 

use of ICT in the classroom, although technologies had also found their way into 

teacher lesson preparation. Teachers were hopeful about the future and the expected 

improvements in ICT training and availability this would bring at their schools, which 



  

263 

they thought would lead to greater acceptance and broad integration of ICT in education 

(see Section 5.2.3.2.3). Teachers acknowledged the need for learners to prepare for the 

future. 

5.4 Chapter Summary 

This chapter presented a discussion of the findings presented in Chapter 4, with 

the aim of answering Research Questions 1 and 2. In relation to Question 1 on the 

current state of ICT use in teaching and learning in Australia and Saudi Arabia, some 

key similarities and differences were identified between the two countries. Students in 

both countries reported using similar technologies at home, saw the value of using ICT 

at school and considered ICT motivating and helpful for achieving new skills. However, 

Saudi students were much less positive about the availability of ICT in their schools and 

their teachers’ abilities to use the technologies that were available. Further, Saudi 

teachers themselves reported more limited ICT capabilities, and that not enough was 

being done at the policy and school level to bring improvements in teachers’ ICT 

knowledge. The findings suggested that improving ICT usage in primary schools 

generally, and Saud primary schools in particular, requires strong alignment between 

education policy at a ministerial and school level and sufficient provision of 

infrastructure, Internet access, devices, technical and pedagogical training, incentives, 

time and support mechanisms. 

In relation to Research Question 2, on the similarities and differences in ICT 

integration for learning and teaching in schools in Saudi Arabia and Australia, the 

findings revealed that Saudi teachers are somewhat behind their Australian counterparts 

in exploring and advancing ICT usage in teaching and learning. 

The reasons for this difference were explained by the barriers in the two 

countries to ICT integration, with Saudi teachers reporting many more barriers, 

including limited basic tools to implement ICT systems, a lack of confidence in ICT 
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usage among teachers, limited funding, limited understanding of what technologies are 

available and how they can be incorporated into the curriculum, and teachers’ existing 

epistemology. Despite this, however, there is an increasing awareness among Saudi 

teachers of the importance of integrating ICT into education, and they show a 

willingness to do so if some of the impediments to ICT integration can be overcome. 

Saudi teachers have indeed begun using ICT in their teaching and are gradually 

beginning to see the benefits to themselves and their students that ICT can afford. As 

Jacobson et al. (2010) showed, with greater access to ICT, teachers’ epistemologies can 

change. 

Overall, the comparative analysis between the two countries showed that limited 

funding and infrastructure impede the ability of public primary school teachers to adapt 

and explore ICT usage in their teaching. However, while significant differences were 

found between the countries in terms of their ICT use, there is evidence showing both 

countries are making progress along the TPACK framework in relation to ICT 

integration. 

Using the TPACK framework, this chapter has identified the likely position of 

Australian and Saudi Arabian primary schools in terms of their progress towards 

implementing ICT. Understanding these relative positions allows conclusions to be 

drawn about the countries’ strengths and weaknesses in relation to ICT integration in 

schools, to allow the schools in these countries to draw on the success of other schools 

in ICT integration, push forward improvements in schools and reach their full potential. 

The next chapter presents the concluding remarks and recommendations arising from 

this highly relevant research. 
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Chapter 6: Conclusion 

6.1 Chapter Overview 

This chapter provides a summary for this comparative study. It restates the aim 

of the study and the three research questions guiding this study. Following a summary 

of the research design and methodology, the contribution of the literature review and 

how the study builds on previous research, a summary of the major findings is provided. 

Subsequently, recommendations are presented, informed by the study’s findings and 

analysis. The chapter concludes with suggestions for further research and a discussion 

of the strengths and limitations of the study. 

6.2 A Summary of the Aims and Research Questions 

The aim of this study was to conduct a comparative analysis of ICT use in 

primary schools in Saudi Arabia and Australia, with the intention that the findings 

might assist both countries in their processes of ICT integration. The process was 

guided by three research questions: 

1. What is the current state of ICT usage for teaching and learning in selected 

primary schools in Saudi Arabia and Australia? 

5- What are the similarities and differences in ICT adoption and implementation 

for learning and teaching between selected schools in Saudi Arabia and 

Australia? 

6- What recommendations can be made for improving ICT usage in teaching and 

learning in primary schools in Saudi Arabia and Australia? 

6.3 A Summary of the Research Design and Methodology 

This was a comparative study of six primary schools, consisting of four primary 

schools in Saudi Arabia and two primary schools in Australia. It examined the 

differences and similarities in the perceptions of teachers and students with relation to 
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ICT integration at their schools. In addition, it sought to determine barriers impeding 

ICT integration related to the availability of tools, infrastructure and training required to 

set up and improve ICT usage in primary schools. Schools presently undertaking action 

to advance the integration of ICT into education were selected to ensure the data 

collection gave a realistic reflection of those schools’ experiences with ICT integration 

in education. 

Data were collected from students through the administration of a student survey 

(see Appendix C). The questions for the student survey were based on the work of 

Alaqqad (2009) and Oyaid (2009), who provided a comprehensive set of quantitative 

survey questions regarding technology usage in schools. These questions were deemed 

appropriate for primary-aged students in both Saudi Arabia and Australia. 

Data were collected from teachers via a teacher survey (see Appendix B), with 

questions designed based on the work of Schmidt et al. (2009) and Oyaid (2009). 

Teacher Interviews (see Appendix D) were also conducted based on the work of Oyaid 

(2009). As part of her doctorate in 2009, Oyaid looked at ICT adoption in the Saudi 

Arabian high school sector. She was particularly concerned about the lack of local 

studies informing ICT policy adoption in Saudi Arabia. Her work was particularly 

helpful in guiding the development of the questions for the teacher survey used in this 

research. 

For the TPACK-specific questions, Mishra and Koehler’s (2006) TPACK 

framework was used. For the purposes of this study, it was used to describe teacher 

knowledge relevant to ICT integration in schools. The overall survey design was 

influenced by the work of Schmidt et al. (2009), who designed a TPACK survey to 

measure the skills required for, and teacher’s response to, technology use. This survey 

design aimed to elucidate teachers’ position on the TPACK framework. The findings 
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were expected to guide stakeholders, such as policymakers, schools and teachers, 

regarding the adoption of ICT in education. 

The teacher interview data were analysed using a thematic approach (Yin, 

2011), to help identify patterns in the teachers’ responses. Major themes and associated 

subthemes from the collected interview data were identified using computer-aided 

analysis (NVivo). The results of the student survey and the teacher survey were 

analysed using descriptive statistics, ANOVA, Kruskal-Wallis tests and Chi-Square 

tests. In this way, the data from the student and teacher quantitative surveys could be 

compared within and between countries, to meet the aim of the study and answer the 

research questions guiding the study, supported by the qualitative findings. 

6.4 A Summary of the Contribution of the Literature Review 

One of the main contributions of the literature review was in identifying suitable 

models for providing insight into the current state of ICT integration in Australian and 

Saudi Arabian schools. In particular, the TPACK and SAMR models were helpful for 

identifying the state of ICT use, while the stages outlined in Niess et al.’s (2009) 

framework of integration were helpful for identifying the improvements needed at each 

stage. This framework was also helpful in examining the knowledge gap between the 

Saudi and Australian teachers. Finally, the TPACK and SAMR models were useful for 

ensuring that all arguments for integrating ICT into teaching and learning were 

constructive and used standard definitions and understandings, such as TPK, TCK and 

TK. 

The other key contribution of the literature review was in identifying issues and 

challenges that might confront Saudi Arabian and Australian education systems, schools 

and teachers, which were used to understand the best means of assessing the current 

state of ICT integration in these countries and the factors influencing it. In respect to 

identifying the barriers to ICT implementation facing these countries, the studies of 
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Bingimlas (2009) and Jamieson-Proctor and Finger (2008) were particularly valuable 

(see Table 2.2). The work of Alsofyani et al. (2013), Alresheed et al. (2015) and Finger 

et al. (2012) was also essential to this study, as these researchers investigated teachers’ 

understandings of TPACK in Saudi Arabia (Alsofyani et al., 2013; Alresheed et al., 

2015) and Australia (Finger et al., 2012). 

This study built on previous research into ICT integration in education, adding 

understandings of the current state of ICT integration in primary schools in Australia 

and Saudi Arabia, and what can be learned from these two countries’ experiences with 

ICT integration. Previous studies conducted in Saudi schools (e.g., Alsahli, 2012) only 

showed the negative side of ICT usage. However, the current study has highlighted 

areas for improvement in terms of infrastructure, policy reformation, TPACK 

implementation, teachers’ capabilities and subject-based support, among others. This 

study has extended the discussion beyond the mere use and accessibility of ICT by 

considering the influence of culture, educational policy and teachers’ TPACK 

capabilities. These research findings will help inform the further integration of ICT into 

learning and teaching. 

6.5 A Summary of Key Findings 

The overall findings for each question proposed at the outset of this research are 

summarised in this section with a focus on the most important and informative findings 

for potentially guiding schools in Saudi Arabia and Australia towards more effective 

use of ICT in the primary education sector. A further summarisation of these key 

research findings is given in Tables 6.1 and 6.2. For a more comprehensive presentation 

and discussion, these were presented in Chapters Four and Five. Following the 

summarisation of these key findings, Section 6.6 presents the recommendations for 

future action arising from these findings, to address the third and final research question 

of this thesis.  
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6.5.1 What is the Current State of ICT Usage in Teaching and Learning in 

Australia? 

To obtain insights into the current state of ICT accessibility in teaching and 

learning in the sample of two primary schools in Australia, data were collected and 

analysed from students and teachers. Section 6.5.1.1 presents the findings on the current 

state of ICT usage in learning and teaching in Australia drawing on the student survey 

data, while Section 6.5.1.2 draws on the data from the Teacher Surveys and Interviews. 

6.5.1.1 ICT Accessibility and Overall Experiences with ICT—Australian 

Students’ Perceptions 

To understand the current state of ICT accessibility among primary school 

students in Australia, surveys were conducted with 98 students across Years 4–6 at one 

independent school and one state school in Southeast Queensland (see Tables 4.1 and 

4.2).  

The Australian primary school students at the schools surveyed had access to a 

range of ICT devices at school (see Table 4.7). With the findings in relation to having a 

device and using it showing that the ICT devices most available and used by the 

Australian students were Internet connections (76.53%), video/computer game consoles 

(6.12%) and iPad and Android tablets (17.35%) (see Table 4.7). Moreover, percentages 

of use increased substantially for these ICT devices when students were asked about 

their usage outside of school (see Table 4.3 and Section 5.2.2.2). Regarding how they 

were using their devices at school, 91% of students were using ICT to do homework or 

projects, while far fewer used ICT for social media (see Table 4.5). At least 70% of the 

students surveyed reported having desktops, laptops and Internet connections available 

at school and over 90% reported having access to interactive whiteboards (see Table 

4.7). Thus, a main finding is that a range of ICT devices were widely accessible to 

students at these two Australian schools. However, it is important to remember that 
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these data are not representative of all Australian schools, and that location and 

demographics strongly influence ICT accessibility. 

Two other important findings regarding the current use of ICT in Australian 

schools were that nearly all students thought ICT tools made learning fun and enjoyable 

(see Section 5.2.2.4), and that they were generally very positive about the level of ICT 

available and teacher competence in using ICT (see Section 5.2.2.6). They were also 

generally positive about their own experience of ICT in education and indicated that 

ICT was used at school for a wide variety of reasons (see Sections 5.2.2.7 and 5.2.2.8). 

Students found such tools motivating and helpful (see Section 5.2.2.9). The subjects in 

which students believed ICT was most effective were English (87.76%), History 

(87.76%), Design and Technology (86.73%), Geography (84.69%), Science (80.61%) 

and Mathematics (80.61%), with ICT perceived as least effective in the Arts (50%), 

LOTE (43.88%), and Health and Physical Education (16.33%) (see Table 4.11). 

6.5.1.2 ICT Accessibility and Overall Experiences with ICT—Australian 

Teachers’ Perceptions 

To understand the current state of ICT accessibility among primary school 

teachers in Australia, surveys were conducted with 33 teachers at two schools (one 

private and one public) in Southeast Queensland. The majority of the Australian 

teachers surveyed were female (79%) (see Table 4.23), most held Bachelor degrees 

(81%) (see Table 4.26), and their level of experience was fairly evenly distributed 

across four categories ranging from 1–5 years’ experience to 16 years or more of 

experience (see Table 4.25). The first part of the teacher survey was designed to reveal 

teachers’ present use of ICT at home and at school and their understanding of the future 

direction of ICT adoption and integration in learning and teaching. The second part was 

specific to teachers’ TPACK. 

All Australian teachers surveyed used ICT in their teaching at some point, with 

most using it regularly (see Section 5.3.2.3). Australian teachers made extensive use of 
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ICT at home in all categories surveyed, except for webpage creation and graphic design, 

which they seldom used (see Table 4.27). They were also very high users of digital 

technologies, with 100% of the Australian teachers surveyed reporting using the 

Internet, and similarly high levels of use for smartphones, computers and email (see 

Table 4.29). In terms of software applications, such as Windows Office programs, most 

of the Australian teachers used these sometimes or regularly (see Table 4.31). More 

than 90% used ICT in their teaching to help support and reinforce the curriculum, and 

the majority of teachers (70–90%) regularly used ICT for teacher–student and student–

student communication and other practical applications (see Table 4.33). 

This high level of use of ICT in their classrooms was in line with the Australian 

teachers’ strongly positive responses to all the statements presented about the reasons 

they support the implementation of ICT into learning and learning (see Table 4.37) and 

their personal views on the use of ICT in schools (4.39). As was discussed in Sections 

5.3.2.4, 70–90% of the Australian teachers surveyed agreed with the statements 

presented regarding the reasons for integrating ICT into learning and teaching. This 

suggests that the culture of these schools is favourable towards ICT integration. This 

favourable culture is similarly reflected in the positive findings for teachers’ personal 

views towards ICT (see Section 5.3.2.5). On this item, more than 80% of teachers 

agreed that ICT plays an important role in teaching and learning, offers quick access to 

a wealth of information, improves research skills, makes learning enjoyable, saves time, 

positively influences student interactions and helps to reinforce learning (see Table 

4.39). Although fewer teachers (still more than 50%) agreed that ICT could improve 

student performance, encourage student–teacher interaction and allow students to help 

teachers prepare lessons, with almost 30% of teachers being ambivalent on this point, 

the data still show the Australian teachers’ overwhelmingly positive feelings towards 

the benefits of ICT in schools. This positive culture among teachers is one of the likely 
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reasons for the current success that Australian schools are enjoying with respect to ICT 

usage across all subject areas, and this will no doubt encourage ICT implementation to 

continue to flourish across all subject areas in Australian primary schools. 

Regarding where teachers saw ICT headed over the next five years, areas of ICT 

in which the overwhelming majority (at least 90%) of Australian teachers predicted 

growth included setting homework tasks via email, every student having a computer at 

school, electronic assessments, use of smartboards and continuous computer access. 

Fewer teachers (45–70%) believed that ICT integration would lead to a paperless 

education, virtual classrooms or the abolishment of traditional learning (see Table 4.41). 

One important finding of the survey concerns teachers’ perceptions of the 

shortages and inadequacies at their schools that might act as barriers to ICT 

implementation. Despite being generally satisfied with the available technical and 

pedagogical support, ICT integration into the curriculum and time available to manage 

and organise ICT usage at their schools, 40–60% of respondents did agree or were 

uncertain that shortages in these areas existed (see Table 4.45). This suggests that more 

needs to be done to address these potential barriers to ICT integration in Australian 

primary schools. If the Australian government and Australian schools do not properly 

manage and prioritise funding around ICT infrastructure, the positive culture among 

teachers towards ICT is unlikely to result in effective ICT integration. Some hope in this 

regard comes from the finding that, in terms of their perspectives on policy (both school 

and ministerial), the Australian teachers surveyed were generally neutral to very 

positive about the effect policy was having on ICT adoption (see Section 5.3.2.9). 

To continuously encourage teachers to implement ICT into their teaching of all 

curriculum subjects, incentives must be put in place. Incentives are one of the major 

drivers of change and hard work in any industry. However, as all the teachers surveyed 

noted, none of the schools surveyed offered financial incentives to facilitate ICT 
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adoption, and with the exception of training, few other incentives were available (see 

Section 5.3.2.10). Training is certainly essential, but this will not be effective without 

incentives. Despite what this research has noted about the positive culture around ICT 

among Australian teachers, no intent to change can be expected to come about solely on 

the good will of educators and their expected efforts to move primary school education 

into the technological age. The job of the educator is already very involved and difficult, 

particularly in the primary school setting in which much energy is placed on behaviour 

management and individualised learning. To encourage teachers to put even more time 

and energy into ICT, incentives must be put in place. 

6.5.1.3 The Current Stage of ICT Integration in the Australian Schools 

6.5.1.3.1 Findings from the Surveys  

To determine how effective teachers are currently at using ICT in their 

classrooms, survey questions were designed around the TPACK framework (see Figure 

2.7). In terms of their TPK and TCK, teachers were asked about their choices of 

appropriate technologies as they related to what and how they teach, as well as student 

progress because of those choices. Teachers were generally positive about their capacity 

to make good choices in these areas, with almost all agreeing or strongly agreeing with 

the statements presented (see Tables 4.57 and 4.59). Specifically, teachers were 

confident in their ability to solve their own technical problems and learn and keep up 

with new technologies. Teachers also expressed confidence in their level of TK and 

skills. Taken together, these findings indicate that, according to the TPACK framework, 

teachers have recognised the importance of ICT and have a favourable attitude towards 

ICT usage. This proves that they are past the accepting phase. 

Further, as discussed in Section 5.3.3.2 regarding teachers’ TPK, over 80% of 

the Australian teachers surveyed expressed confidence in their abilities to choose and 

adapt appropriate technologies for enhancing teaching, student learning and enhancing 
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content for any lesson (see Table 4.57). This proves that they have already moved into 

the adapting phase of TPACK. Some movement into the advancing phase of TPACK 

was also suggested by the finding in relation to teachers’ TPK that more than 80% of 

the Australian teachers surveyed were critically thinking about how to improve their use 

of ICT in teaching. By and large, the data show that Australian teachers have moved 

past basic recognition and acceptance to actively adapting and advancing technology in 

their teaching. 

6.5.1.3.2 Findings from the Teacher Interviews 

To garner a more in-depth understanding of ICT adoption and integration into 

Australian primary schools, face-to-face interviews were conducted with nine primary 

school teachers (five private school teachers and four state school teachers). The results 

were analysed with the assistance of NVivo software and four themes were identified 

for the Australian data: teacher ICT usage, the future of education, challenges and 

student performance (see Table 4.66). 

The Australian teachers interviewed were generally very open to and supportive 

of ICT usage (see Section 5.2.3.1.1). They had good access to a wide variety of ICT 

tools to use in the classroom (including interactive whiteboards, projectors, laptops and 

tablets) and used ICT for doing research, sending emails and accessing the Internet (see 

Section 4.4.1.1.4). They thought training in technical skills benefitted ICT adoption and 

integration and that students would benefit from ICT knowledge and skills being taught 

as a stand-alone subject at school as well as integrated into regular lessons (see Section 

4.4.1.1.3). Finally, teachers thought that adoption of ICT usage differed between 

schools based on funding (see Section 4.4.1.1.2).  

In line with the teacher survey results, in the interviews, Australian teachers 

believed that ICT usage improved student performance by making learning more 

engaging, facilitating research, improving the interactivity between students and 
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teachers, and allowing teachers to better monitor performance (see Section 5.2.3.1.3). 

They also thought ICT allowed for new learning methods to be introduced through 

applications such as Claymation and Mathletics, and that ICT facilitated the distribution 

of materials and student access to resources (see Section 4.4.1.4.2). They also indicated 

that using ICT in these ways saved them time otherwise spent on actively directing 

learning (see Section 4.4.1.4.3). Together, these benefits provide extra incentive for 

teachers and students to use ICT in their teaching and learning. 

The teacher interviews highlighted multiple barriers to ICT adoption and 

integration in Australian primary schools (see Section 5.2.3.1.5). In the interviews, 

teacher’s emphasised that hardware can be expensive, infrastructure and connectivity 

may be lacking, some students may not have access to the Internet or a computer at 

home, and presently students are sharing devices rather than every student having 

access to their own device (see Section 4.4.1.3.3). Australian schools often depend on 

government funding and must balance ICT adoption and integration with other 

concerns. As teacher FT115C explained, ‘schools, mainly public schools, which rely on 

the government for financial input and support, have been forced to grapple with budget 

cuts and insufficient funding … And I think that’s always going to be a problem 

because it’s expensive to outfit schools with current ICT and to be then constantly 

taking that over.’ 

Other issues raised by some of the Australian teachers were the lack of time to 

perform their normal duties as teachers while also having to learn the technical and 

pedagogical skills needed to use ICT in the class successfully (see Section 5.2.3.1.5). 

They also had to stay up-to-date with new software and different hardware types, all of 

which consumed their time. Finally, the value of some of the training was challenged, 

with one respondent finding it not very useful. Nonetheless, most of the teachers 

interviewed shared the belief that training and professional development would be 
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essential to their ICT usage in the future. Teachers need continued professional 

development and training in how to use new technologies. This will be essential to 

ensuring they are able to fully embrace all that technology has to offer. Teachers also 

thought that technical support was an area of need and stressed that they would need 

more support as the level of complexity of hardware and software increases into the 

future. Finally, teachers thought that, while present access to ICT tools could sometimes 

be a problem, in the future this would be less of an issue, due to the government’s 

recognition of the importance of ICT in education. 

Interestingly, despite the lack of financial incentives noted by the Australian 

teachers (see Table 4.49), in the face-to face interviews teachers reported not minding 

the lack of financial incentives, instead being satisfied by the intrinsic incentives for 

integrating ICT into their classrooms, such as the benefit of their efforts to student 

outcomes (see Section 4.4.1.4.3). This humbling finding is a testament to the quality of 

educators in Australia. One teacher stated, ‘as far as teachers I think the incentive is 

knowing that what we’re doing benefits for students in the long run that for them as 

learners and for them to be future leaders they’re going to need to navigate all different 

sorts of net technologies’ (ET114B). 

6.5.2 What is the Current State of ICT Usage in Teaching and Learning in 

Saudi Arabia?  

To obtain insights into the current state of ICT usage in teaching and learning in 

the sample of four primary schools in Saudi Arabia, data from students and teachers 

were collected and analysed in the same way as for the Australian schools. Section 

6.5.2.1 presents the findings on the current state of ICT usage in learning and teaching 

in Saudi Arabia drawing on the student survey data, while Section 6.5.2.2 draws on the 

data from the Teacher Surveys and Interviews. 
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6.5.2.1 ICT Accessibility and Overall Experiences with ICT—Saudi Arabian 

Students’ Perceptions 

To understand the current state of ICT usage among primary school students in 

Saudi Arabia, surveys were conducted with 342 students from Years 4–6 from four 

schools (one private boys’ school, one private girls’ school, one public boys’ school, 

and one public girls’ school) (see Tables 4.1 and 4.2). Those schools were in Al-Riyadh 

and Jeddah, Saudi Arabia. 

According to the student surveys, most students (more than 60%) had access to 

ICT devices at home, such as computers, video game consoles, smart phones, tablets, 

printers and USB stick and many were active users (see Tables 4.3 and 4.5). Saudi 

students also had a high rate (>80%) of Internet connection access in their homes. In 

terms of ICT use outside school, the great majority of students used digital technologies 

at least some of the time, with a particularly high usage rate of educational software 

(greater than 80% for sometimes or more regularly). 

The results of ICT availability and usage in Saudi Arabian schools according to 

the students surveyed were interesting. While most educational ICT devices and an 

Internet connection were available (at a rate of 60–90%), few students reported having 

had the opportunity to use these at school (see Table 4.7). There are two potential 

reasons for this. The first is that these devices have been made available but teachers 

have not been supported with the knowledge or skills on how to use them and integrate 

them into their lessons and teaching. The second reason may be that these children have 

seen these devices at school but they simply do not have access to them (perhaps they 

are for teachers only) due to limited availability and infrastructure  

Nonetheless, some learning-related ICT usage was apparent, as most Saudi 

students surveyed shared the belief that ICT devices made learning fun and enjoyable, 

especially iPad and Android tablets, smartphones and interactive whiteboards (see Table 
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4.9). Students were also extremely positive about the effectiveness of ICT in learning 

different subjects, particularly for English (95%), Science (93%) and History (91%) (see 

Table 4.11). Like their Australian counterparts, Saudi students also perceived ICT as 

less effective when used in teaching Health and Physical Education (14%) and LOTE 

(20%). 

Students were also asked about how digital technology was used in their 

classrooms. The results indicated that there is much room for improvement in the level 

of ICT usage in Saudi Arabian classrooms. Only 60% of students agreed that their class 

was equipped with new technologies, and even fewer agreed that teachers had easy 

access to technology (see Section 5.2.2.6). Students reported a somewhat positive 

experience with computers in the classroom, with at least 50% of students surveyed 

indicating that they enjoyed using computers (see Table 4.15). Regarding their preferred 

way of using ICT at school, while students did indicate a preference for using ICT to 

perform tasks like retrieving information (79%) and working collaboratively (72%), 

many of the Saudi students surveyed (up to 46%) were uncertain about this (see Table 

4.17). This might indicate that these students had not yet been exposed to many of the 

uses for technology included in the survey item. This emphasises that Saudi classrooms 

have a long way to go to educate their students on how ICT can be used to support their 

learning. 

6.5.2.2 ICT Accessibility and Overall Experiences with ICT—Saudi Arabian 

Teachers’ Perceptions  

A total of 79 teachers from the four Saudi Arabian schools were surveyed, with 

the sample comprising similar numbers of male and female teachers. The highest 

qualification held by 96% of these teachers was a Bachelor degree. 

When asked about how they used digital technology at home, around 60% of 

Saudi Arabian teachers reported regular usage of ICT devices for the purposes of study, 

Internet surfing and email (see Table 4.27). Significantly fewer teachers used ICT at 

home for the purposes of playing computer games, creating webpages, animation or 

entertainment (see Figure 4.10). With regard to the types of ICT devices used at home, 

up to 94% teachers reported regular use of the Internet, smart phones, tablets and 
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computers. While these findings are useful for what they say about teachers’ confidence 

in using technology generally, what is more important to this research is the way that 

ICT is being used by teachers at school. The data suggest that at least 70% of Saudi 

teachers use PowerPoint, email, video and audio, the Internet or word processing 

software at school (see Table 4.31). Spreadsheets, subject-based applications and 

graphics and animation applications were among the tools used least often by teachers 

(see Figure 4.12 for a comparison with Australian teachers). These data point towards a 

deficit in the usage of ICT applications at the Saudi schools in the sample. This may be 

due to a lack of available software and hardware and or a lack in teacher knowledge and 

skills (see Section 5.3.2.1). Subject-specific applications in particular are 

revolutionising the way children learn in many parts of the world. Therefore, it is 

imperative that Saudi schools recognise the gaps identified by this research and commit 

to making improvements if they wish to remain abreast of advances in educational ICT 

use. 

Despite these deficits in the effective usage of technology among Saudi teachers, 

the culture and beliefs held by these teachers was quite positive, showing that they have 

a good appreciation of the benefits of ICT to learning in primary school. In fact, almost 

all teachers surveyed agreed that ICT at their school was being used to supplement and 

reinforce the curriculum, assist in communication and provide variety to the learning 

experience (see Table 4.33). This positive attitude was also reflected in the beliefs of 

teachers about the reasons for integrating ICT into the classroom. Over 80% of Saudi 

teachers agreed to the statements ‘integrating ICT in the classroom is a method to keep 

up with the advancement of technology’, ‘integrating ICT is a way to maintain student 

interest’, ‘integrating ICT is a way to improve and develop teaching’ and ‘integrating 

ICT provides an effective way of delivering services to students’ (see Table 4.37). The 

personal views held by Saudi teachers regarding the importance of ICT at school were 
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also overwhelmingly positive. At least 80% of teachers agreed that ICT provided 

important teaching tools that can improve research skills, make learning more 

enjoyable, save time, reinforce learning, improve student results and improve teacher 

skills (see Table 4.39). 

When looking at the results for where teachers saw their schools headed with 

ICT over the next five years, the results were encouraging. Teachers seemed mostly 

confident (over 60%) that within five years students would each have their own 

computer at school, receive their homework tasks via email and be assessed 

electronically and that teachers would be using smartboards and moving towards a 

paperless education (see Table 4.41). They were not concerned that traditional learning 

methods would be abolished or that ICT would dominate school life. However, they 

remained undecided about the introduction of virtual classrooms (45% agreement), 

abolishment of traditional learning (39% agreement) and introduction of distance 

learning (25% agreement). With regard to the more distant future, 55% of teachers were 

either non-committal or disagreed that their role would change from facilitators to 

advisors (see Table 4.41), which, in view of projected trends in education does seem a 

high percentage of disagreement. Indeed, when viewed in another way, 88% were either 

non-committal or thought this change in role would occur. 

The statements about which Saudi teachers were most certain related to school 

shortages and inadequacies that could affect the capacity to deliver ICT in teaching and 

learning (see Section 5.3.2.8). On this survey item, 44% of the Saudi teachers agreed 

they lacked teaching skills, 69% considered the technical support they received 

insufficient and 67% were dissatisfied with the amount of pedagogical support provided 

for effective integration of ICT into teaching and learning (see Table 4.45). The only 

statements to which the Saudi teachers did not respond with a high level of agreement 

were those about most teachers or parents not being in favour of ICT use in schools (see 
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Figure 4.19). Another area of certainty was the lack of policy on the part of schools for 

ICT adoption, with 60% of the Saudi teachers interviewed strongly disagreeing that 

their school had a policy for ICT adoption in teaching and learning or its use in specific 

subjects (see Section 5.3.2.9 and Table 4.47). In fact, 80% responded that there was not 

even any official statement about innovation within their school. There were also no 

incentives offered at all for ICT integration. Despite this, teachers were strongly positive 

about how smart technologies should be used at school and the motivations for using 

them (see Sections 5.3.2.11 and 5.3.2.12). 

6.5.2.3 The Current Stage of ICT Integration—Saudi Arabian Schools  

6.5.2.3.1 Findings from the Surveys 

To gauge the Saudi teachers’ TPK, they were asked to rate their level of 

agreement on a list of eight items (see Table 4.58). Most agreed with the statements; 

however, a large percentage of the teachers were either non-committal or strongly 

disagreed that they had ‘strategies to combine content, technologies, and teaching 

approaches to use for teaching’ (28% Neutral/Disagree) or could select ‘appropriate 

technologies to enhance learning’ (30% Neutral/Disagree) (see Table 4.57). Likewise, 

for TCK, 30% disagreed or were non-committal about whether they knew about useful 

technologies they could use (see Section 4.59). Generally high levels of agreement were 

found on the statements regarding teachers’ TK for most areas. However, the Saudi 

teachers were less confident that they have the technical skills they needed to use 

technology, opportunities to work with different technologies and the ability to learn a 

technology easily (see Table 4.61). While many teachers agreed that they were 

comfortable with these aspects, large percentages of around 30% were non-committal or 

disagreed. Together, these data prove that while Saudi teachers do recognise and accept 

the importance of ICT (as discussed in Section 6.5.2.2), a significant number of teachers 

had yet to gain the appropriate skills and confidence to incorporate ICT into their 
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teaching activities. Thus, Saudi schools are still in the accepting and adapting phase of 

the TPACK framework. 

6.5.2.3.2 Findings from the Interviews 

To gain a more in-depth understanding of ICT adoption and integration into 

primary schools in Saudi Arabia, face-to-face and over-the-phone interviews were 

conducted with 20 primary school teachers (five from a boys’ private school, five from 

a girls’ private school, five from a boys’ public school and five from a girls’ public 

school). The results were analysed with the assistance of NVivo software and four 

themes were identified for the Saudi Arabian data: teachers’ perceptions, the future of 

education, challenges and education policy (see Table 4.67). 

Teacher perceptions were mixed. They thought their schools lacked ICT tools 

and said that ICT usage was still novel within schools (see Section 5.2.3.2.1). They had 

limited access to the Internet, equipment was out of date or broken, and appropriate 

software was not available. However, they were positive about ICT in terms of student 

performance. They thought ICT helped to engage learners, allowed them to be more 

organised and facilitated research (see Section 5.2.3.2.1). Teachers also thought 

adopting ICT forced them to change their teaching style. They hoped that more tools 

would be introduced so that they could upgrade their skills, especially in the use of 

different forms of software (see Section 5.2.3.2.2). One teacher reported fearing she 

would lose her job if her computing skills were inadequate for the future. 

Teachers acknowledged the essential role played by education policy at both the 

school and ministerial level in ICT adoption and integration (see Section 5.2.3.2.4). 

Teachers understood that the government was trying to improve ICT usage to increase 

student access to learning resources and improve learning outcomes. They also thought 

most schools were in favour of ICT adoption and integration in learning. However, they 

said policy was very top-down, poorly disseminated and highly reliant on schools being 
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aware of policy, implementing it and encouraging teachers to use ICT in their teaching 

(see Section 5.2.3.2.4). Further, schools faced financial constraints when it came to 

implementing government policy.   

Teachers complained about outdated antivirus software; unfashionable, older 

hardware; old printers and laptops with incompatibility issues; and poor Internet 

connectivity and infrastructure. They also complained that they did not have enough 

time to balance their day-to-day teaching activities with their ICT training needs and 

professional development (see Section 5.2.3.2.3). Teachers acknowledged that they 

needed up-skilling, but they were uncertain as to how they could fit training and 

professional development into their busy schedules. Teacher confidence in the use of 

ICT varied between schools and did not seem to depend on the nature of the school 

(e.g., private or public, girls’ or boys’). However, this was outside the scope of this 

study and suggests an area for further investigation. This difference in confidence 

reflects the essential need for quality support and maintenance of ICT systems and 

infrastructure across all schools in Saudi Arabia. While most schools had these in place 

to some extent, the Saudi teachers thought that they were inadequate (see Section 

5.2.3.2.3). 

Teachers were optimistic about the future affordability of ICT tools, improved 

Internet connectivity and infrastructure, as well as the predicted growth in appropriate 

education software (see Section 5.2.3.2.2). They thought their schools would be better 

equipped in the future with devices such as smartboards, laptops and projectors. They 

understood these technologies could lead to changes in learning spaces and 

corresponding epistemology, with a move away from teacher-centred learning to 

student-centred approaches, thereby affecting their teaching methods. One teacher 

thought cheating would increase with ICT adoption; however, the overall sentiment was 

positive (see Section 5.2.3.2.2). 
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6.5.3 What Are the Similarities and Differences in ICT Adoption and 

Implementation for Learning and Teaching between Schools in Saudi 

Arabia and Australia? 

6.5.3.1 Student Similarities and Differences 

Tables 4.21 and 4.22 summarised the key similarities and differences between 

the adoption and implementation of learning and teaching as found in the student survey 

data for this study. These similarities and differences were further discussed in Section 

5.2.2 in relation to Research Question 1. 

The main similarities between the Australian and Saudi student groups were that 

they used technology at home in a similar way and for similar purposes. However, the 

Australian students reported a higher level of access to devices and an Internet 

connection (see Section 5.2.2.1), most likely owing to the greater availability of these 

generally in Australia, and the emphasis on equipping schools with technology currently 

pursued by the Australian government specifically. In regard to their use of technology 

at school, Australian students were much more likely to have access to interactive 

whiteboards (see Table 4.21), but desktop computers were the most commonly accessed 

device for both groups (see Section 5.2.2.3). This may reflect a lag in technology 

adoption by schools, as desktops were until relatively recently the most common ICT 

device. Interestingly, both groups reported finding the same technologies motivating 

(see Table 4.22), although the Saudi students were particularly interested in learning 

using smartphones and tablets (see Section 5.2.2.4). The Australian and Saudi students 

expressed similar attitudes about which subjects ICT could be used most effectively in, 

with the Saudi students agreeing to a greater extent about the value of ICT for teaching 

Science (see Section 5.2.2.5). It would be interesting to know whether students in other 

countries also favour the use of ICT in English, Science and History over other subjects, 

as the students from Australia and Saudi Arabia did, and the extent to which this aligns 



  

285 

with teachers’ ICT use in schools. Unfortunately, this was outside the scope of this 

study. 

Regarding their level of agreement with various statements to assess their 

opinions on and experiences with ICT in the classroom, the Australian students were 

much more positive about the availability of technology, and their teachers’ ability to 

use that technology (see Table 4.21). This likely reflects the greater availability of ICT 

in most Australian schools, and the generally higher level of confidence of Australian 

teachers in using these technologies. Differences were also apparent in students’ 

attitudes towards computers themselves, with the Australian students seeing computers 

as primarily fun and motivating, while Saudi students saw them as important (see 

Tables 4.21 and 4.22). This suggests cultural differences in how ICT is being presented 

to students, with implications for changes needed in teachers’ epistemologies. 

Australian students also used ICT more often in their learning, although both groups 

used ICT most often for retrieving information (see Table 4.21). Finally, both the 

Australian and the Saudi students saw the value of ICT in terms of helping them to learn 

new skills (see Table 4.22). 

6.5.3.2 Teacher Similarities and Differences 

Tables 4.63 and 4.64 summarise the key similarities and differences between the 

adoption and implementation of learning and teaching as found in the teacher survey 

data for this study. These similarities and differences were further discussed in Section 

5.3 in relation to Research Question 2. 

The Australian and Saudi Arabian teachers in this study were similar in the 

extent to which they had embraced digital technology. The finding that Australian 

teachers had more experience using laptops, tablets and computers than did Saudi 

teachers, who preferred using smartphones at home (see Section 5.3.1.2), reflects the 

relative availability of these devices in the two countries. This difference in device use 
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outside of class may have influenced the finding that Australian teachers used ICT 

applications more widely in their teaching (with the exception of PowerPoint, which 

Saudi teachers used more than their Australian counterparts) (see Section 5.3.2.1 and 

Table 4.63). Further compounding the problem of integrating ICT applications into their 

teaching for Saudi teachers was the fact that they also reported a lack of ICT tools 

available in their schools. 

Regarding their confidence level in using ICT, and how they used ICT at school 

other than for learning and teaching, Saudi teachers were less confident in their ICT 

knowledge and skills, and also used ICT less often at school (see Table 4.63). The only 

similarity in this respect was that both groups used ICT to ‘access all sorts of 

information’ and improve their research skills (see Table 4.64). This lack of teacher 

confidence in using, and actual use, of ICT has implications for the lower levels of use 

of ICT at school relative to at home by Saudi students. 

Interestingly, in terms of their attitudes and opinions towards ICT, the Australian 

and Saudi teachers shared many similarities in terms of how positive they were about 

the reasons for integrating ICT into learning and teaching and the value of doing so (see 

Table 4.64 and the discussion in Sections 5.3.2.4 and 5.3.2.5). In fact, Saudi teachers’ 

responses were even stronger in agreement on the statements about the usefulness of 

ICT in the classroom (see Section 5.3.2.5), indicating that while both groups are 

motivated to implement ICT in their teaching practice, Saudi teachers are particularly 

optimistic about what doing so could offer their learners. Likewise, both groups of 

teachers viewed the ideal uses and practical outcomes of ICT use in a similar way, 

agreeing with most of the statements posed to them in these areas. However, again, 

Saudi teachers showed a statistically significant greater level of agreement on some of 

the items, indicating their extremely positive attitude towards ICT integration in their 

classrooms (see Sections 5.3.2.11 and 5.3.2.12).   
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This optimism was also reflected to some extent in the Australian and Saudi 

teachers’ responses regarding how they saw the future of ICT in education in their 

countries; however, the current realities in the education systems in these countries 

shaded the results. For example, the Australian teachers were more likely to agree with 

statements like ‘each student will have their own computer’ and ‘classrooms will use 

smartboards’ because this is already becoming a reality in some Australian classrooms 

and government policy is pushing in this direction. Conversely, in Saudi Arabia, the 

teachers were more sceptical about how soon these changes could be affected (see 

Section 5.3.2.6). 

Saudi teachers’ doubts about the likely pace of change in their country can be 

further explained by the multiple barriers they agreed were limiting ICT integration in 

their Saudi primary schools (see Section 5.3.2.8). They were much more likely than the 

Australian teachers to agree that they received inadequate pedagogical and technical 

support, for example (68% and 70%, respectively, compared to 21% and 17% for the 

Australian teachers) (see Table 4.63). Similarly, Saudi responses to the statements about 

education policy relating to ICT tended much more towards disagreement, while the 

Australian teachers’ responses were more positive (see Table 4.63). This indicates that 

while the teachers in both Saudi Arabia and Australia are enthusiastic about integrating 

ICT into their teaching, the different policy environments of these countries are 

affecting their relative success in doing so, with the Australian primary schools being 

much more advanced in the ICT integration process (according to the TPACK 

framework, see Section 5.3.4). 

Indeed, despite the lack of statistically significant difference between the 

Australian and Saudi teachers’ TPACK, TPK, TCK and TK (see Section 5.3.3), this 

research found substantial differences in the level of ICT integration between Saudi 

schools and Australian schools and between public and private schools in both contexts. 
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The study found that Australian schools have advanced on the TPACK model of ICT 

use in schools through recognising and accepting to adopting, exploring and advancing 

ICT usage in education (see Section 5.3.4). On the other hand, Saudi schools, while 

making progress, are still at the stage of recognising and accepting the need for ICT in 

education (see Section 5.3.4). The drivers behind Australia’s present success are a 

strong alignment between policy (federal, state, and school), infrastructure provision, 

hardware availability, software application availability, maintenance, IT support, and 

training, both technological and pedagogical, for teachers and other relevant 

stakeholders (see Section 5.3.4). Conversely, in the Saudi context, policy awareness was 

not high, infrastructure was lacking, hardware and available software were lacking, 

training was inadequate, and teachers’ available time was under stress (see Section 

5.2.3). 

Finally, this study’s findings regarding the stage of ICT integration may not 

apply to all schools in Australia. While the state school and independent school 

included in this study were found to be similar in terms of their ICT access and use, it is 

known from other studies and reports, and was acknowledged in the interviews with 

Australian teachers, that not all schools are as well provisioned and supported as those 

in this study (see Section 4.4.1.1.3). In particular, insufficient ICT device availability 

due to lack of funding, especially in state schools, is contributing to a slower pace of 

ICT integration in some schools. A disparity in ICT implementation was observed for 

the Saudi schools in this study, with private schools being better resourced, and girls’ 

schools (public and private) being disadvantaged by cultural factors affecting women’s 

confidence with and uptake of technology (see Section 5.2.1). 

Table 6.1: Summary of the Key Research Findings for RQ1 

RQ1: What is the current state of ICT usage for teaching and learning in selected primary 

schools in Saudi Arabia and Australia?  

Australian students 

 Had access to a range of ICT devices at school, and were frequent ICT users at 
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home.  

 Often used an Internet connection at school. 

 Experienced widespread use of interactive whiteboards in their classes.  

 Thought that ICT made learning fun and enjoyable and that it motivated and helped 
them to learn.  

 Were strongly positive about the level of ICT available at school, their teachers’ 
competence in using ICT, and their experiences of ICT at school. 

Australian teachers 

 Reported using ICT extensively both at home and at school.  

 Had high levels of access to an Internet connection at school, and used the Internet 

extensively. 

 Frequently used ICT in their teaching to help support and reinforce the curriculum.  

 The majority of the Australian teachers used ICT to facilitate teacher–student and 
student–student communication.   

 Were strongly positive about the use of ICT in schools and integrating ICT into 

teaching and learning.  

 Predicted that, in the next five years, ICT will be used more for sending homework 
tasks to students and for assessments.  

 Expected that, in the next five years, students will each have their own device/s at 
school, smartboards will be common and computer access will be continuous. 

 Generally felt that the potential barriers to ICT integration in Australian schools 

were not affecting ICT integration in their schools, and that government policy 

related to ICT integration was effective.  

Stage of ICT integration in Australia (refer to Niess et al., 2009) 

 The Australian teachers surveyed have recognised the importance of ICT and have a 
favourable attitude towards ICT usage—they are past the recognising and accepting 

phases.  

 The Australian teachers expressed confidence in their abilities to choose and adapt 
appropriate technologies—they have moved into the adopting, exploring and 

adapting phases.  

 The Australian teachers who were critically thinking about how to improve their use 
of ICT in teaching were moving into the advancing phase.  

Saudi Arabian students 

 Were frequent users of ICT at home, but used ICT much less at school than the 

Australian students.  

 Had high levels of access to and use of an Internet connection at home, but rarely 
used the Internet at school, even though it was available. 

 Had rarely seen an interactive whiteboard.  

 Thought that ICT made learning fun and enjoyable, although only about half of 

them  reported enjoying using computers.  

 Approximately 3 out of every 5 Saudi students were satisfied that their classes were 
equipped with new technologies, and fewer thought their teachers had easy access to 

technology.  

 Showed a strong preference for using ICT for information retrieval and working 
collaboratively, but were generally uncertain about the ways they preferred to use 

ICT in school.   

Saudi Arabian teachers  

 Were less varied in their use of ICT at home compared to their Australian 
counterparts, favouring ICT use for study, surfing the Internet and emailing.  

 Used ICT less at school compared to their Australian counterparts, favouring 
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PowerPoint presentations, video and audio, the Internet and word processing 

software.  

 Were strongly positive about the importance of ICT in schools and the value of 
integrating ICT into teaching and learning. 

 Predicted that, in the next five years, ICT will be used more for sending homework 

tasks to students and for assessments.  

 Expected that, in the next five years, students will each have their own device at 
school and that smartboards will be increasingly available. 

 Felt strongly that multiple barriers were affecting the successful integration of ICT 
into their schools and that government policy had been either lacking or ineffective. 

Stage of ICT integration in Saudi Arabia (refer to Niess et al., 2009) 

 The Saudi teachers surveyed recognised and accepted the importance of ICT, but a 
significant number of them had yet to gain the necessary skills and confidence to 

incorporate ICT into their teaching—they are still in the accepting and adapting 

phases.  

 

Table 6.2: Summary of the Key Research Findings for RQ2 

RQ2: What are the similarities and differences in ICT adoption and implementation for 

learning and teaching between selected schools in Saudi Arabia and Australia?  

Similarities Differences 

Students 

 Most students in both countries 
reported desktops to be the most 

commonly used device at school. 

 Most students in both countries 
reported finding the same technologies 

motivating. 

 Most students in both countries 

thought ICT was most effective for 

teaching English, Science and History, 

over other subjects.  

 Most students in both countries saw 
the value in ICT in terms of helping 

them to learn new skills. 

 Saudi students made greater use of 
social media, educational software and 

word processing at home than did 

Australian students. 

 Australian students made greater use 
of email, entertainment/music and 

computer games at home than did 

Saudi students. 

 The Australian students had greater 

access to devices and an Internet 

connection than did Saudi students. 

 The Australian students had much 
greater access to interactive 

whiteboards than their Saudi 

counterparts.  

 The Australian students were more 
positive about the availability of ICT 

at their schools, and their teachers’ 

ability to use that technology.  

 The Australian students primarily saw 

computers as fun, while the Saudi 

students saw them as important.  

 The Australian students used ICT more 
in their learning than did their Saudi 

counterparts. 

Teachers 

 The teachers surveyed were similar in  The Australian teachers favoured the 
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their positive attitude towards and 

embracing of technology. 

 The teachers were similarly positive 

about the reasons for and value of 

integrating ICT into learning and 

teaching. 

 The teachers agreed on the ideal uses 
and practical outcomes of ICT use. 

 

use of laptops, tablets and desktops at 

home, while the Saudi teachers 

preferred using smartphones at home. 

 The Australian teachers used ICT more 

widely in their teaching compared to 

their Saudi counterparts, and reported 

a higher level of confidence in using 

ICT. 

 Saudi teachers were generally more 
positive than their Australian 

counterparts about the reasons for and 

value of integrating ICT into learning 

and teaching. 

 The Australian teachers thought it 
likely that their students would have 

access to their own device and 

continuous Internet access within the 

next five years, while the Saudi 

teachers were more sceptical about 

whether these changes could be 

implemented at their schools in that 

time.  

 The Saudi teachers were much more 

concerned about the barriers facing 

ICT integration in their schools than 

were their Australian counterparts. 

 Saudi teachers were more positive than 
their Australian counterparts on the 

ideal uses and practical outcomes of 

ICT use. 

 The Saudi teachers were much less 
satisfied with government policy 

related to ICT integration in schools 

than were the Australian teachers.  

Stage of ICT integration 

 The Saudi Arabian schools included in the sample were still at the stage of 
recognising and accepting the need for ICT in teaching and learning. 

 The Australian schools included in the sample had moved beyond the 
recognising and accepting stage, to adopting, exploring and advancing ICT in 

teaching and learning. 

 

6.6 Recommendations  

This section is aimed at addressing the third and final question of this thesis: 

What recommendations can be made for improving ICT usage in teaching and learning 

in primary schools in Saudi Arabia and Australia? 
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6.6.1 Overview 

Based on the findings of this study, a number of recommendations can be made 

to facilitate improved ICT usage in teaching and learning in Australian and Saudi 

primary schools. These recommendations are summarised in Table 6.2, and are then 

discussed with supporting commentary. 

Table 6.3: Summary of the Recommendations Arising from the Research 

Recommendations for Policymakers 

For policymakers in Saudi Arabia 

It is recommended that: 

 Policy makers in Saudi Arabia learn from the Australian example for policy 

development, ICT funding and support. 

 There is consultative policy development and implementation in Saudi Arabia. 

 There is training and professional development in ICT integration for teachers in 
Saudi Arabia.  

 There is appropriate funding of ICT initiatives to enable adequate access to ICT, 

including Internet connectivity.  

 Incentives are provided for teachers to integrate ICT into teaching and learning. 

For policymakers in Australia 

It is recommended that: 

 Policy makers in Australia improve access to ICT devices that acknowledges access 
to ICT at and outside of school.  

 There are incentives for ICT integration for teachers in Australia. 

Recommendations for Teachers 

For teachers in Saudi Arabia 

It is recommended that: 

 Teachers in Saudi Arabia increase their knowledge of available technologies and 

stay abreast of advances in ICT. 

 There are active steps and initiatives taken to improve policy awareness among 
teachers in Saudi Arabia.  

 Teachers in Saudi Arabia take steps taken to increase their TK, TCK and TPK.  

For teachers in Australia 

It is recommended that: 

 Teachers in Australia stay abreast of advances in ICT. 

 Teachers in Australia take steps to increase their TK, TCK and TPK.  

For teachers in both Saudi Arabia and Australia 

It is recommended that: 

 Teachers in both Saudi Arabia and Australia develop their awareness of the TPACK 
model.  

Recommendations for Schools 

For schools in Saudi Arabia 

It is recommended that: 
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 Schools in Saudi Arabia explore strategies to influence the Ministry of Education 
budget allocations for more funding for ICT integration.  

 Schools in Saudi Arabia provide adequate time for teachers to pursue training and 

professional development.  

 Schools in Saudi Arabia provide adequate technical support for teachers.  

 Schools in Saudi Arabia offer incentive programs for ICT integration.  

 Schools in Saudi Arabia develop a clear leadership vision of ICT policy and 
approach.  

 Schools in Saudi Arabia provide adequate infrastructure to support ICT integration.  

 Schools in Saudi Arabia adopt policy that promotes ICT use by teachers both in and 
out of school.  

For schools in Australia 

It is recommended that: 

 Schools in Australia provide adequate funding to support ICT integration.  

 Schools in Australia provide adequate time for teachers to engage in training and 

professional development. 

 Schools in Australia offer incentive programs for ICT integration. 

 

6.6.2 Recommendations for Policymakers 

The following are key recommendations for policymakers in Saudi Arabia and 

Australia. For each recommendation, supporting commentary is provided. 

6.6.2.1 Recommendations for Policymakers in Saudi Arabia 

Recommendation 1. It is recommended that policymakers in Saudi Arabia learn 

from the Australian example for policy development, ICT funding and support 

Figure 4.20 identified major differences in the levels of policy that govern and 

support ICT integration between Australian and Saudi Arabian schools. Australia has a 

strong alignment between education policy at the federal, state and school level and the 

relevant support mechanisms to facilitate policy implementation (such as the required 

infrastructure, technical support, and training and professional learning, both technical 

and pedagogical). By contrast, Saudi Arabia has been reported to be seriously lacking in 

formal policies, infrastructure and support for ICT in schools. It is therefore 

recommended that policymakers in Saudi Arabia look to Australia’s example in 

improving the alignment between policy and infrastructure and support for ICT in 

schools. 
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Recommendation 2. It is recommended that there is consultative policy 

development and implementation in Saudi Arabia 

In Sections 4.4.2.4.2–4.4.2.4.3, the Saudi teachers reported that education policy 

regarding ICT in Saudi Arabia was unclear or unavailable (see also Figure 4.20). The 

level of consultation in policymaking, and the mechanisms by which this occurred were 

also criticised (see Section 4.4.2.4.3). Therefore, it is recommended that policymakers 

adopt a consultative approach to policymaking, to ensure the effective implementation 

of that policy. To be consultative, relevant stakeholders must be identified and adequate 

evidence must be gathered and evaluated before it is presented to the stakeholders for 

consultation. A clear consultation strategy and appropriate documentation must be 

discussed and agreed on within the education ministry. Then, a clearly defined, 

unbiased, transparent, consultation process with stakeholders must be conducted. This 

process must detail all the possible outcomes of ICT integration in schools for 

stakeholders to offer feedback on. This feedback should be used to design the most 

efficient and effective policy and implementation strategy. Such a consultative approach 

would ensure that the resulting policy satisfies the majority of stakeholders, and brings 

greater agreement and acceptance of the implementation strategy. Further, through this 

process, efforts should be made to reduce bureaucracy, duplication and confusion, as 

there is a need to streamline ICT integration policy from the Ministry of Education to 

make it easy to implement across the board. Teachers should know what the curriculum 

expects of them in regard to ICT usage, and this can best be achieved through a 

streamlined common framework. 

Recommendation 3. It is recommended that there is training and professional 

development in ICT integration for teachers in Saudi Arabia  

Lack of skills was expressed by the Saudi teachers as a major hindrance to ICT 

usage in their schools (see Section 4.4.2.3.3, as well as Section 4.3.4). Therefore, 

policymakers must provide training and professional development in ICT integration for 
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teachers in Saudi Arabia. This training should cut across different areas of ICT usage 

and maintenance, and especially include basic ICT usage and maintenance. This would 

help reduce the need for schools to seek help from outside technical support providers 

when ICT tools and infrastructure break down. One problem faced in implementing this 

recommendation is that teachers reported not having enough time to improve their ICT 

skills due to their high workloads (see Section 4.4.2.3.2). For ICT training to be 

successful, it cannot be an additional burden. It must be conducted in an environment 

conducive to ICT integration. This means training should not only be comprehensive, 

but also enabling. Teachers leaving training should be empowered to self-learn and 

pursue further learning. This is essential in the ever-changing landscape of ICT.  

Recommendation 4. It is recommended that there is appropriate funding of ICT 

initiatives to enable adequate access to ICT, including Internet connectivity 

Section 4.4.2.3.1 made it clear that a lack of school funding inhibits ICT 

integration in teaching and learning. Budgetary constraints limit the ability of schools to 

implement ICT integration as they are not able to purchase the required tools and 

equipment needed for the future such as laptops, projectors and interactive whiteboards 

(see Section 4.4.2.2.3). There is a need for Saudi schools to be given grants and 

monetary support by the Saudi government that would allow them to implement ICT 

integration more broadly. 

Further, Section 4.4.2.3.1 pointed to a need for increased access to ICT devices 

for both teachers and students. A policy of one device per student should be adopted by 

all schools. This calls for comprehensive measures to provide devices, Internet 

connectivity, appropriate software, cost-effective and reliable ICT maintenance, and 

support systems. Ensuring that each student has access to a computer device is key to 

realising the full benefits of ICT integration. Further, Internet connectivity was limited 

in some schools (see Section 4.4.2.3.2). Improved student and teacher access to the 

Internet is essential for successful ICT integration. 
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Recommendation 5. It is recommended that incentives are provided for teachers to 

integrate ICT into teaching and learning 

Presently, teachers in Saudi Arabia are already time poor and feel that ICT could 

threaten their employment (see Sections 4.4.2.3.2 and 4.4.2.1.2). To ensure successful 

implementation of ICT, teachers need to be adequately incentivised to undertake 

training and professional development, and dedicate their time to ICT implementation. 

The nature of these incentives could be arrived at through a consultative policy 

development framework. This consultative process is essential given that most teachers 

interviewed were not concerned with monetary incentives and leaned towards incentives 

that were centred on the benefit affording to the learning experiences of their students 

(see Section 5.3.2.10).  

6.6.2.2 Recommendations for Policymakers in Australia 

The following are key recommendations for policymakers in Australia. For each 

recommendation, supporting commentary is provided. 

Recommendation 6. It is recommended that there is improved access to ICT 

devices that acknowledges access to ICT both at school and outside of school 

In the Australian schools studied, devices were being shared between students 

(see Section 4.4.1.3.3). However, the qualitative survey results indicated that teachers in 

Australia expected the next five years to bring a student–device ratio of 1 to 1 (see 

Section 4.4.1.2.3). A clear difference was also found between students’ access to and 

use of ICT outside the classroom compared to in the classroom, with students using 

devices frequently outside of school (see Table 4.5), and favouring tablets and 

smartphones over desktops computers (compare Tables 4.3 and 4.7). It is therefore 

recommended that policymakers in Australia consider how students are using devices at 

home (i.e., types of device and frequency), to improve students’ access to sufficient and 

appropriate devices at school. 

Recommendation 7. It is recommended that incentives are provided for teachers to 

integrate ICT into teaching and learning 
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The Australian teachers surveyed reported that training currently represents an 

added burden on their already limited time (see Section 4.4.1.3.1). Since ICT advances 

very quickly, teachers need to be adequately incentivised to continue up-skilling in what 

is a very dynamic environment. The nature of these incentives could be developed 

through consultation with teachers. These incentives and even time allocation need to be 

provided for teachers to pursue further training and professional development in ICT 

integration. 

6.6.3 Recommendations for Teachers 

The following are key recommendations for teachers in Saudi Arabia and 

Australia. For each recommendation, supporting commentary is provided. 

6.6.3.1 Recommendations for Teachers in Saudi Arabia 

Recommendation 8. It is recommended that teachers in Saudi Arabia increase 

their knowledge of available technologies and software, and stay abreast of 

advances in ICT 

Some of the teachers in Saudi primary schools reported a lack of practical 

knowledge in using the Microsoft Office suite and other commonly available software 

(see Section 5.3.2.3 and Figure 4.12). It is therefore recommended that Saudi teachers 

increase their knowledge of available technologies and software. They also need to 

upgrade their image manipulation and website creation skills (two other areas in which 

they reported limited knowledge; see Table 4.27), as well as their knowledge and use of 

different ICT devices, such as interactive whiteboards. They should be using ICT more 

regularly for communication (email) with each other and with their students (see 

Figures 4.13 and 4.14 for their current low levels of use, particularly in comparison to 

their Australian counterparts).  

Teachers seemed to be uncertain about the potential uses for ICT in the future 

and their own role in driving these (see Tables 4.41 and 4.43). It is recommended that 

Saudi teachers develop their understanding that in the future students are likely to have 
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individual devices and that this could potentially require the adoption of different 

teaching methodologies and a change in their dominant epistemology. If they do not 

increase their awareness and understanding of what ICT can offer them and their future 

students, they may be more reticent to adopt ICT and adapt to change.  

Recommendation 9. It is recommended that teachers in Saudi Arabia actively 

improve their policy awareness 

The study found that teachers’ awareness of policy was low and that they 

thought policy was general unavailable at both the school and ministerial level (see 

Table 4.47). Policy awareness is a two-way street. As already recommended, 

governments need to improve policy dissemination, but teachers must also be active in 

searching policy out. This will help to ensure successful uniform implementation of ICT 

policy. It is further recommended that teachers ensure they are aware of ICT policy both 

at their school level and at the ministerial level. 

Recommendation 10. It is recommended that teachers in Saudi Arabia actively 

increase their TK, TCK and TPK 

The study found that a large percentage (20–30%) of Saudi teachers were not 

confident in a number of areas relating to technical and TCK, including in remedying 

glitches and understanding how technology could be used to improve teaching 

possibilities (see Section 5.3.3 and Table 4.6.1 in particular). Therefore, it is 

recommended teachers actively increase their TK, TCK, and TPK. 

6.6.3.2 Recommendations for Teachers in Australia 

Recommendation 11. It is recommended that teachers in Australia stay abreast of 

advances in ICT 

The study found that 30–40% of teachers were undecided on the changing role 

of teachers, as well as on a number of other potential future developments in the ICT-

integrated education space (see Table 4.43). While the future is inherently 

unpredictable, teachers need to be focused on what the future may hold because this 

directly impacts their careers and the nature of the contributions they can make and will 
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be expected to make as teachers. Therefore, it is recommended teachers stay aware of 

future potential uses of ICT in learning. 

Recommendation 12. It is recommended that teachers in Australia improve their 

TK, TPK and TCK 

The study also found that while most teachers were confident about their 

TPACK and skills, a large percentage of teachers did not agree that they had such 

knowledge and skills (see Section 5.3.3). These teachers should find a means through 

training, self-study or attending professional development courses to improve on these 

areas. Therefore, it is recommended that Australian teachers increase their TK, TPK, 

and TCK. 

Because of the stage of ICT integration to which Australian primary schools 

have already developed (see Figure 5.3), it is recommended that teachers explore how 

ICT can be used more effectively in the classroom. Specifically, teachers in Australia 

need to begin exploring the possibilities ICT offers, particularly in terms of the student 

exploration, experiential learning and simulation, to build students’ problem-solving 

skills and enhance the natural learning process, which such tools facilitate. 

6.6.3.3 Recommendations for Teachers in both Saudi Arabia and Australia 

Recommendation 13. It is recommended that teachers in both Saudi Arabia and 

Australia develop their awareness of the TPACK model 

The TPACK model applied in this study for gauging schools’ relative progress 

towards integrating ICT has been found to be a highly effective tool for such assessment 

(see Section 5.3.4). This implies significant benefits from Australian and Saudi teachers 

being aware of the TPACK model of ICT integration and where they are on the road to 

advancing ICT usage in their teaching. Specifically, an intimate understanding of where 

they are on the TPACK model of integration would help teachers understand their role 

in ICT integration, and through this, to be mindful of any barriers to advancing their 

TPACK and how to overcome these barriers. It would also help them to understand the 

drivers of ICT integration, and would make them more informed essential stakeholders 
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in discussions and negotiations with other essential stakeholders such as students, 

parents, school administrators and support staff. It is therefore highly recommended that 

all teachers, regardless of country, understand this model. 

6.6.4 Recommendations for Schools 

The following are key recommendations for schools in Saudi Arabia and 

Australia. For each recommendation, supporting commentary is provided. 

6.6.4.1 Recommendations for Saudi Arabian Schools 

Recommendation 14. It is recommended that schools in Saudi Arabia influence 

budget allocations of more funding for ICT integration 

The Saudi teachers reported that their schools have outdated software, old 

hardware, incompatibility issues, poor Internet connectivity and inadequate 

infrastructure (see Section 5.3.2.8). It is recommended that schools explore strategies to 

influence the Ministry of Education for improved funding for ICT provision in schools. 

Teachers expect that in the future their schools will be adequately resourced with 

interactive whiteboards, good Internet connectivity and all the up-to-date ICT tools 

required to meet students’ future learning needs (see Section 5.3.2.7). Schools’ failure 

to access the necessary funding for this could strongly inhibit ICT adoption. 

Recommendation 15. It is recommended that schools in Saudi Arabia provide 

adequate time for teachers to pursue training and professional development 

Saudi teachers expressed that they lack confidence in using ICT and need more 

training and professional development to address this deficit (see Table 4.45). 

Therefore, it is recommended that Saudi schools create the required space in teachers’ 

busy schedules to pursue training and professional development to improve their 

TPACK and skills (e.g., by bringing in a relief teacher or teacher aide). Once teachers 

have caught up with their training, the time allocated for ongoing training can be 

progressively reduced to what it necessary to stay up-to-date. 

Recommendation 16: It is recommended that schools in Saudi Arabia provide 

adequate technical support for teachers 
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Some of the Saudi teachers complained that they lacked confidence in using ICT 

and needed support, especially technical support (see Sections 4.4.2.3.3–4.4.2.3.4 and 

Table 4.45). Currently this support is sorely lacking in Saudi schools (see Table 4.45). 

Therefore, schools are recommended to increase the technical support they provide for 

teachers. 

Recommendation 17. It is recommended that schools in Saudi Arabia offer 

incentive programs for ICT integration 

Schools are encouraging teachers to integrate ICT into their daily tasks; 

however, the research findings showed that there were no incentive programs being 

offered in the Saudi schools for ICT adoption either financially or through professional 

development or reduced teaching hours (see Figure 4.21). Therefore, it is also 

recommended that schools provide appropriate incentives to increase, improve and 

encourage ICT adoption and integration into the curriculum. Such incentives would also 

likely improve the level and speed of adoption. 

Recommendation 18. It is recommended that schools in Saudi Arabia develop a 

clear leadership vision of ICT policy and approach 

Saudi schools need to develop a clear vision of ICT policy in consultation with 

their staff, the Ministry of Education and parents. This will help to fill the significant 

policy gap identified by this study (see Figure 4.20), and help to ensure greater 

acceptance of school policy and more support from parents, teachers and students. 

In Section 4.4.2.2.4, the Saudi teachers supported ICT learning becoming a core 

facilitator of learning rather than being a stand-alone subject. To ensure this ICT vision 

becomes part of the school culture, it is recommended schools adopt a leadership 

strategy that creates a common approach to ICT usage throughout schools. Leaders 

should be intensively trained in new teaching and learning approaches and given 

coaching roles within the school. They could visit classes, and help solve problems that 
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arise with methodology. Further, individual teachers should be encouraged to act as role 

models for their students on the best ways of using ICT to facilitate learning. 

Recommendation 19. It is recommended that schools in Saudi Arabia provide 

adequate infrastructure to support ICT integration 

Across the student and teacher surveys and teacher interviews, respondents have 

been unanimous with regard to the lack of adequate ICT infrastructure, devices and 

support in Saudi schools (see, for example, Table 4.45 and Section 4.4.2.3.1). To move 

forward and allow ICT to fully infiltrate all aspects of the primary school curriculum, it 

is essential to provide adequate infrastructure, devices and ICT facilities. Thus, it is 

recommended that schools work in collaboration with government authorities to provide 

the leadership, infrastructure, support, maintenance and equipment for both teachers and 

students to allow ICT integration to proceed successfully. 

Recommendation 20. It is recommended that schools in Saudi Arabia adopt policy 

that promotes the use of ICT by teachers inside and outside school 

Saudi teachers were found to use ICT to a lesser extent than their Australian 

counterparts both at home and at school (see Figures 4.11–4.13). This was linked to 

their lower rates of familiarity with, and confidence in using, ICT. To help make Saudi 

teachers more familiar with ICT, it is recommended that schools put in place policies 

that facilitate ICT usage inside and outside the school. This might include processes 

related to email communications, record keeping, student assessment reports and 

records of teaching. 

6.6.4.2 Recommendations for Australian Schools 

Recommendation 21. It is recommended that schools in Australia provide 

adequate funding to support ICT integration 

Just as with the Saudi Arabian schools, the present study found that ICT 

integration had been impeded by inadequate funding and ICT availability (see Sections 

4.4.1.3.2 and 4.4.1.3.3). It is therefore recommended that schools provide adequate 

funding for the purchase of hardware, to extend Internet connectivity, and to reduce the 
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need for students to share devices. Schools without adequate funding will never be able 

to successfully balance ICT adoption and integration with other education concerns. 

Recommendation 22. It is recommended that schools in Australia provide time for 

teachers to engage in training and professional development 

In Section 4.4.1.3.1, teachers reported lacking the time to perform their normal 

duties while learning the technical and pedagogical skills needed to use ICT in their 

class successfully. They also had to stay up-to-date with new software and different 

hardware types, all of which takes time. It is therefore recommended that schools create 

space in teachers’ schedules to allow them to stay abreast of ICT issues in such a 

rapidly changing environment, such as by undertaking training and professional 

development. 

School leaders should ensure the provision of in-service training, especially with 

regard to effective induction programs, and regular personal development training as 

well as meetings to clarify any issues regarding school policy or how the uses of ICT 

are to be maintained and promoted. These provisions will help to build a robust positive 

culture of ICT integration throughout individual schools.  

Teachers expect the future will be filled with rapidly changing technology and 

that they will need support not only in coping with the technological aspects of these 

changes, but also in learning new teaching techniques and how to use new learning 

platforms (see Section 4.4.1.2.1). It is therefore recommended that schools ensure 

teachers have access to ongoing training in technology use and professional 

development to improve their pedagogical skills in relation to technology. 

Recommendation 23. It is recommended that schools in Australia offer incentive 

programs for ICT integration 

It is also recommended that schools develop incentive programs in consultation 

with teachers to ensure teachers remain abreast of the latest changes in technology and 

their potential for use in the classroom. The ICT-related incentive programs offered in 



  

304 

the respondents’ schools were limited (see Figure 4.21). It is imperative that teachers do 

not stagnate in what is a very dynamic environment, and incentive programs are an 

important part of guarding against this.  

6.7 Suggestions for Further Research 

The study indicated many areas of potentially valuable future study. As this 

study was limited to only a few schools, it would be more useful to expand the 

investigation across a wider demographic to include rural schools, remote schools and 

different levels of education in both countries. Many of the research findings have major 

implications for the understanding and measuring of constructs in TPACK in subject-

based learning. The country-wise and sector-wise differences were not minimal, and 

therefore these differences could be used for specific implementation of a TPACK 

model investigation across different subjects, such as Mathematics and Science. 

Another important area worthy of study would be the impact and effectiveness 

of ICT training and its usefulness in promoting ICT integration, especially in the 

context of Saudi Arabia and changing epistemologies. In the Saudi context, it would 

also be valuable to investigate the impact of policy alignment and ICT integration, 

especially on the existing mechanisms that govern policy formation and how policy is 

communicated to primary schools. Another invaluable area of study would be to 

evaluate the relative success of schools that have adopted learner-centred approaches to 

education. Such a study would help to inform future school policy, as well as education 

policy in Saudi Arabia, more broadly. 

In an Australian context, an area of potential study would be the use of ICT in 

country schools, where small student numbers mean one teacher must teach students of 

different levels. It would be interesting to see how ICT integration performs in such an 

environment, especially with regard to learner outcomes, multi-level age groupings and 
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student abilities. Moreover, this would make a good case study for studying future 

classrooms, which are likely to have these attributes. 

Finally, the study design itself recommends further study to examine all the 

casual associations identified in this research. Future research could build on this study 

both quantitatively, on a larger scale to confirm the findings’ generalisability, and 

qualitatively, to probe deeper into the cultural, political and other factors driving Saudi 

and Australian teachers’ perceptions, adoption and integration of ICT in their schools.   

6.8 Strengths of this Study 

The quantitative and qualitative data used in this study were a particular 

strength. They allowed for cross-comparisons between Australian teachers and their 

Saudi counterparts, giving a snapshot of these user populations. The quantitative data 

allowed for the identification of similarities and differences both within each country 

and between them. The survey of students was uniquely valuable in providing insight 

into children’s existing ICT usage and skills. The qualitative data drawn from the 

teacher interviews provided deep insight into teacher’s current thinking and were 

enlightening as to the extent of the difficulties faced by teachers in integrating ICT in 

both contexts. These interviews also allowed for the improved interpretation of the data 

collected in the quantitative surveys. 

Another key strength of this study was the Niess et al. (2009) framework, based 

on the five stages of integration of technology with PCK. This framework helped with 

the identification of the current facets of ICT usage in Australia and Saudi Arabian 

primary schools, and gave the context for examining the differences in teachers’ 

recognising, accepting, adapting, exploring and advancing of ICT in these countries. 

The Niess et al. (2009) framework made it easier to see the disparities that exist between 

the two countries in terms of ICT integration, and where the impediments lie in terms of 

policy, resources, funding, training and epistemology.  
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6.9 Limitations of this Study 

While this comparative study has provided important insights in relation to the 

similarities and differences in ICT integration in both countries, a limitation of this 

study was that only four schools in Saudi and two schools in Australia were studied due 

to time and budget constraints. Therefore, making generalisations from these research 

findings to other schools in Australia and Saudi Arabia requires significant caution. 

The comparative study design used by this study has some limitations, although 

efforts were taken to address these where possible. Specifically, it is extremely difficult 

to select cases that are comparative in such a way that analysis of these studies can 

generate valid causal explanations, so the study adopted a correlational case study 

design. Thus, the study identified the limitations associated with investigating schools in 

different contexts which meant that comparative case studies are affected by 

confounding variables, and face problems of causal complexity (Levy, 2008).  

For this reason, while it is neither desirable nor practical to limit variables, the 

study was restricted to studies of a sample of schools in two countries, which is when 

this method is most effective (Lijphart, 1975 cited in Levy, 2008). However, some 

caution is still needed in interpreting the findings to make direct comparisons between 

the findings for Australia and Saudi Arabia. This is because education policy and 

practice in the two countries are invariably influenced by political, social, economic and 

cultural understandings and issues, which are fundamentally different between Australia 

and Saudi Arabia. Thus, due consideration needs to be given to the complexities of the 

contexts in which the schools in this study were located. 

Clear limitations also exist in any scientific enquiry conducted using surveys or 

interviews. The validity of such data collection methods relies heavily on the honest and 

accurate responses of candidates. 
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6.10 Conclusion 

This comparative study was the first of its kind to compare ICT use in a sample 

of primary schools in Saudi Arabia and in Australia. By drawing upon Niess et al.’s 

(2009) framework of the stages of ICT integration, this study has provided valuable 

insights into the current level of integration of ICT in education in Australia and Saudi 

Arabian primary schools. The data from the schools sampled revealed that there is much 

room to improve in both countries around ICT accessibility, infrastructure and the 

effective usage of ICT to its full potential across all subject areas. The overall attitudes 

towards ICT integration of students and teachers alike were extremely positive, with 

most of the candidates agreeing that ICT integration was essential and highly beneficial 

for both teaching and learning. In general, Saudi Arabian schools were lagging behind 

their Australian counterparts with regard to most aspects of ICT integration. While more 

Australian teachers and students seem to be positioned in the exploring and advancing 

phases for technology usage in their classrooms, Saudi Arabian students and teachers 

were still mostly in the accepting and adapting phases. Importantly, Saudi Arabia 

recently announced the Saudi Vision 2030, which is a vision that sets out the aspirations 

of Saudi Arabia into the future. This vision embraces technology and its intrinsic 

benefits and expresses Saudi Arabia’s desire to focus on human capital development. 

This study’s findings will be helpful in informing the policy required to achieve that 

vision through education policies that promote ICT integration at all levels of society. 

The study benefitted greatly from the insights of the TPACK and SAMR models 

and the work the many researchers whose contributions were widely sourced and 

utilised. It is the hope of this researcher that the findings of this study will be of use to 

future researchers and policymakers, schools, teachers and students, to further the 

effective integration of ICT into education, and ensure the people of Australia and Saudi 
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Arabia benefit greatly and peacefully from the many advantages modern technology 

affords us all. 
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Appendices 

Appendix A. Teacher Survey (English and Arabic Versions) 

Teacher Survey 

A study called Improving the Usage of ICT in Primary Schools in the Kingdom of Saudi Arabia and 

Australia: A Comparative Study of Schools in Saudi Arabia and in Australia is being conducted.  

The aim of this study is to understand how these schools integrate ICT to create quality teaching and 

learning environments. This study, being conducted by Jafar Almalki, is being supervised by Professor 

Glenn Finger from Griffith University as a requirement for a doctoral degree with Griffith University, 

Australia. 

To complete this survey you need approximately 20-25 minutes to answer all questions 

To ensure confidentiality, all responses will remain anonymous and no individual or school will be 

identified in this study.   

The ethical conduct of this research Griffith University conducts research in accordance with the 

National Statement on Ethical Conduct in Human Research (2007).  If you have any concerns or 

complaints about the ethical conduct of the research project please contact the Manager, Research Ethics 

on 3735 4375 or research-ethics@griffith.edu.au 

Contact about the research project: 

Professor Glenn Finger Dean (Learning and Teaching), Arts, Education and Law 

Email: G.Finger@griffith.edu.au 

Gender  

 Male  Female 

Range of age 

What is your age range? 

 20 – 29 years  30 – 39 years  40 – 49 years  50 years and older 

Years of teaching experience 

How many years have you been teaching? 

 1 – 5 years  6 – 10 years  11 – 15 years  16 years or longer 

Highest educational level 

What is your highest educational achievement? 

 Diploma  Bachelor  Master  PhD  Other 

Teaching year level and subject area 

Which year level do you teach?  

 Grade 1  Grade 2  Grade 3  Grade 4       Grade 5  Grade 6       Other  

What is your main subject area? (Please choose only one of the following) 

 English  Mathematics  Science         

 The Arts  Vocational areas  Humanities 

Section  1                                                  Personal information  

mailto:research-ethics@griffith.edu.au
http://www.griffith.edu.au/cgi-bin/phone_search.pl?name=&surname=&position=&room=&phone=&email=g.finger%40griffith.edu.au&format=search&submitbutton=Advanced+Search
http://www.griffith.edu.au/cgi-bin/phone_search.pl?name=&surname=&position=&room=&phone=&email=g.finger%40griffith.edu.au&format=search&submitbutton=Advanced+Search
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 Geographic                     Health- Sport  Designed technology 

 Other 

 

Outside of school, do you use a computer for: (Tick the applicable box in each row) 

______________________________________ 

 

What kind of Technologies do you use? (Tick the applicable box in each row) 

 Never Sometimes Always 

Internet    

Phone or Android phones    

iPad or Android tablets    

Computers and laptops    

 

Section  3                                 ICT use in  school 

 

What type of ICT applications do you use in teaching? (Tick the applicable box in each row) 
 Never Sometimes Regularly 

PowerPoint    

Email    

Videos/audio    

Graphics/animation    

Internet access    

Subject programs & applications    

Word Processing    

Spreadsheets    

 

 

Section 2                                     ICT use outside of school 

 Never Sometimes Regularly 

 

Homework/projects/studying    

Playing computer games    

Using computer    

Internet surfing    

Word processing    

Educational software    

Social media    

Creating web pages    

Entertainment/music    

Email    

Animation/graphics    
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What other non-school related activities do you use the computer for? (Tick the applicable box in each row) 

 

 

Your use of ICTs in teaching and learning ? (Tick the applicable box in each row) 

 

 

The following includes statements that are often cited as reasons to integrate ICTs in the classroom. Which 

ones, if any, do you agree with? (Tick the applicable box in each row)  

 No Undecided Yes 

A method to keep up with advancements in technology    

To maintain students interest in classroom and education    

To improve and develop teaching    

To prepare students for the future     

A symbol of modernization    

Effective way of delivering services to students    

Professional way of teaching    

Other, and if so, please include how often :---------------------------------------------------- 

_ 

 

____________________________________________________________________________ 

 

 Never Sometimes Regularly 

Ssupplements the curriculum (video, visual images, audio, etc.)    

Provides continuous teacher-student and student-student 

communication 

   

Reinforces and supports the curriculum    

Practical application conveys information provides variety    

 Never  Not very 

often 

Sometimes Quite 

often 

 

Regularly 

 How often do you use ICT in preparing for 

your lessons? 

     

How often do you use the internet in retrieving 

information for students? 

     

How often do you use ICTs in classroom 

teaching classroom material? 

     

How often do your students use ICTs to learn in 

your lesson? 

     

How often do you send emails to communicate 

with your students? 
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Section  4                                                               Your school ICT 

The following asks about your personal views on the use of ICTs in your school : (Tick the applicable box in 

each row) 

Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = SA 

 SD D N A SA 

ICT plays an important role in teaching & learning      

Offers quick and easy access to all sorts of information      

ICT use improves teachers and students research skills      

Better class management use of ICT attracts attention      

ICT makes teaching enjoyable, changes routine and keeps 

boredom at bay 

     

Saves time and effort for students and teachers      

Positively influences student interactions      

Helps reinforce learning      

ICT improves student results and performance      

Encourages student–teacher interaction      

Students can help teachers prepare lessons delivered using 

ICT 

     

Improves technological skill of teachers and students      

ICT uses increases independence among students and assists 

in self education 

     

 

The following provides some of the ICTs that are used in some schools.  You are asked whether you believe 

that the use of these ICTs are likely to happen in the next five years within your school: (Tick the applicable 

box in each row) 

 Highly 

likely 

Likely Undecided Unlikely Highly 

unlikely 

Sending homework by email      

Computer for each student      

Electronic assessment of student learning      

Introduction  of distance learning      

Use of Smartboards      

Paperless education      

Wireless Internet connection      

Introduction  of the virtual classroom      

Abolishment of traditional learning      

ICT will dominate our lives      
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Which of the following, if any, do you agree with? (Tick the applicable box in each row) 

Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = SA 

 SD D N A SA 

Teachers will change from facilitators to advisors      

Technology will change teachers’ relationship with students      

Change effort from classroom to planning & searching for 

suitable electronic materials 

     

Text books & other traditional  learning materials will be 

obsolete 

     

Computers will be used for assessment rather than only 

learning 

     

Student will learn from the computer & not the teacher      

Teachers will share directing the learning experience with 

students 

     

 

 

Is your school’s capacity to provide ICT teaching and learning in Digital  technology affected by a 

shortage or inadequacy in the following areas? (Tick the applicable box in each row) 

 Disagree Uncertain Agree 

Lack of adequate teacher skill    

Insufficient technical support for teachers    

Insufficient pedagogical support for teachers    

Difficulty in integrating ICT use into the curriculum    

Lack of pedagogical models on how to use ICT for learning    

School organization and time management (brief lesson times, 

etc.) 

   

Most parents no in favor of the use of ICT in school    

Most teachers not in favor of the use of ICT in school    

No or unclear benefit to use of ICT in teaching    

  

Does your school have the following? (Tick the applicable box in each row) 

Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = SA 

 SD D N A SA 

Its own ICT policy for teaching and learning  |      

A policy and action to use ICT for teaching and learning in 

specific subjects 

     

Regular discussions with teaching staff about ICT use      

A specific policy to promote cooperation and collaboration 

amongst teachers 

     

Scheduled time for teachers to design, develop and share ICT 

instruction 

     

An official statement about innovation within the school      

Teaching and learning strategies and methods      
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Does your school reward teachers for using ICT in teaching and learning? (Tick the applicable box 

in each row) 

 No Yes 

Financial incentives (bonus, increase in salary, etc.)  |   

Reduced number of teaching hours      

Additional training hours   

 

Do you agree or disagree with the following statements concerning the use of ICT in school? (Tick 

the applicable box in each row) 

 Disagree Uncertain Agree 

Students to do class exercises and practice    

Students to retrieve information    

Students to work collaboratively    

Students to learn in an autonomous way    

 

Do you agree or disagree with the following statements concerning the use of Smart Technologies in 

teaching and learning? (Tick the applicable box in each row)  

 Disagree Uncertain Agree 

Increase student motivation    

Increase student achievement    

Develop student higher-order thinking skills (critical thinking, 

analysis, etc.) 

   

Enhance student competence in transversal skills (learning to 

learn, etc.) 
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Assessing teachers readiness for e-learning 

Scales and items (Additional assessment) 

Schools teachers using TPACK 

 

Section 5.1 Technological Pedagogical Content Knowledge (TPACK) 

 

 

Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = SA 

 SD D N A SA 

I can teach lessons that appropriately combine my subject, technologies and teaching 

approaches 
     

 

Section 5.2  Technological Pedagogical Knowledge(TPK)  

Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = SA 

 
SD D N A SA 

I can choose technologies that enhance the teaching approaches for a lesson.      

I can choose technologies that enhance students' learning for a lesson.      

I am thinking critically about how to use technology in my classroom.      

I can adapt the use of the technologies that I am learning about to different teaching 

activities. 
     

I can select technologies to use in my classroom that enhance what I teach, how I teach 

and what students learn. 
     

I can choose technologies that enhance the content for a lesson.      

I can provide leadership in helping others to coordinate the use of content, technologies 

and teaching approaches at my school and/or district. 
     

I can use strategies that combine content, technologies and teaching approaches that I 

learned about in my coursework in my classroom. 
     

 

Section 5.3         Technological Content Knowledge(TCK)  

Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = SA 

 SD D N A SA 

I know about technologies that I can use for understanding and doing my course      

 

 

 

 

 

 

5.  Technological Pedagogical Content Knowledge (TPACK)   
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 SD D N A SA 

I know how to solve my own technical problems.      

I can learn technology easily.      

I keep up with important new technologies.      

I frequently play around the technology.      

I know about a lot of different technologies.      

I have the technical skills I need to use technology.      

I have had sufficient opportunities to work with different technologies.      

 

Additional Feedback 

In your personal opinion, should teachers use ICT in their teaching practice? If so, 

why? Please explain. 

 

 

 

 

Thank you for taking the time to fill out this survey. Your input is greatly appreciated. 

 

 

 

 

 

Section  5. 4               Technology Knowledge (TK)   
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 استبيان المعلمين و المعلمات)عربي(
عزيزتي المعلمه -عزيزي المعلم   

 السالم عليكم ورحمة هللا وبركاته

تكنولوجيا المعلومات  استخدام تحسينفي البداية احب ان اشكركم على تفضلكم بالمشاركة في هذه الدراسة البحثيه والتي تحت مسمى  

السعودية  في المملكة العربية للمدارس دراسة مقارنة ا ان  هذهعلم أستراليا:السعودية و المملكة العربية االبتدائية في المدارس في واالتصاالت

أستراليا.و  

جودة بيئة جيده للنهوض بمستوى  لخلق تكنولوجيا المعلومات واالتصاالت دمج المدارس كيف يمكن لهذه هو أن نفهم هذه الدراسة والهدف من

 التعليم

  المالكي طالب الدكتوراه الباحث جعفر بن غرم هللا يجريها التي جريفيث ،من جامعة  فنجر غلين هذه الدراسة البروفيسور ويشرف على

األسئلة للرد على جميع دقيقة 25 -20 حوالي تحتاج هذه الدراسة الستكمال  

في هذه الدراسة.  أي فرد، ولن يتم تحديد عدم الكشف عن هوية المعلم او المعلمه ، لضمان السرية  

The ethical conduct of this research Griffith University conducts research in accordance with the National 

Statement on Ethical Conduct in Human Research (2007).  If you have any concerns or complaints about the 

ethical conduct of the research project please contact the Manager, Research Ethics on 3735 4375 or research-

ethics@griffith.edu.au 

–للتواصل مع الباحث جعفر غرم هللا المالكي طالب دكتوراه في التعليم االلكتروني جامعة قريفث باستراليا   

 --- d.jalmalki@gmail.com  --- 0593080305 

 

نوع الجنس   

 انثى  ذكر 

 كم عمرك

 20 – 29  سنه   30 – 39 سنه  40 – 49 سنه  50 سنه واكثر 

 الخبرات التعليمية

التعليمية كم عدد سنوات خدمتك   

 1 – 5  سنوات  6 – 10 سنوات  11 – 15 سنه      16 سنه واكثر 

 المؤهل التعليمي

 ماهو مؤهلك الدراسي ؟

 اخرى           دكتوراه                          ماجستير      بكالوريوس   دبلوم    

 المراحل الدراسية والمواد الدراسية

المرحلة الدراسية التي تقوم بتدريسها ؟ماهي   

 الصف السادس   الصف الخامس  الصف الرابع 

 ماهي المادة التي تقوم بتدريسها ؟

              انجليزي              رياضيات                علوم      )تقنية معلومات )حاسب الي 

          تربية فنية         علوم انسانية             جغرافيا                         لغات اخرى 

      تربية رياضية                     مجاالت مهنية                       

 

 استخدام تقنية المعلومات خارج المدرسه                         القسم الثاني

تستخدم جهاز الكمبيوتر في  خارج المدرسة هل    

  ال استخدمه ابد احيانا دائما

 تحضير الواجبات الدراسية   

 في العاب الكمبيوتر   

 الستخدام برامج الكمبيوتر    

 تصفح االنترنت   

 نظام الوورد وملفات الكتابة   

 برامج تعليمية   

 شبكات التواصل االجتماعي ) فيس بوك وتويتر(   

 تطوير وتصميم صفحات االنترنت   

موسيقى ( –محاضرات  –ترفيه وصوتيات ) قران كريم      

 االيميل   

 تصميم الرسوم المتحركة   

المعلومات الشخصيه  -القسم االول   

mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:d.jalmalki@gmail.com
mailto:d.jalmalki@gmail.com
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 ماهو نوع االجهزة الذكية التي تستخدمها

  ال استخدمه ابد احيانا دائما

 االنترنت   

االندرويد -اجهزة الجوال الذكية االيفون     

االيباد والتي تعمل بنظام االندرويدأجهزة      

 الالب توب وجهاز المبيوتر المكتبي   

 

القسم الثالث                                                                تقنية المعلومات داخل المدرسة               

ما النوع التي تستخدمها في المدرسة من التقنيات الذكيه الحديثه ؟   

  ال استخدمه ابد احيانا دائما

 البوربوينت ) عارض (   

 البريد االلكتروني   

 الفيديو والصوتيات   

 الرسومات / الرسوم المتحركة   

 دخول الشبكه االنترنت   

 البرامج والتطبيقات   

 برنامج الوورد ) الكتابي(   

 جداول البيانات   

تدريسي كـــ : استخدم تقنية المعلومات في    

  ال استخدمه ابد احيانا دائما

 مكمل المنهج باستخدام )الفيديو والصور البصرية والسمعية، وغيره   

الطالب -الطالب بين الطالب  -االتصال المستمر بين المعلم      

 تعزز وتدعم المناهج الدراسية   

بطرق مختلفةنقل المعلومات و التطبيق العملي     

 
 صف( المعمول بها في كل مربع )وضع عالمة في: في التعليم والتعلمتكنولوجيا المعلومات واالتصاالت استخدامك ل

 دائما غالبا احيانا ليس غالبا ال استخدمه ابدا   

      متى تستخدم الحاسب االلي في تحضير دروسك
      متى تستخدم االنترنت للبحث عن معلومات او افكار للطالب

      متى تستخدم تقنية المعلومات في الفصل الدراسي 

      متى يستخدم طلبتك تقنية المعلومات خالل الدروس 
      متى تستخدم البريد االلكتروني للتواصل مع الطالب

 
، إن وجدت، هل تلك التي الدراسية.في الفصول  تكنولوجيا المعلومات واالتصاالت لدمج كأسباب تستخدم التي غالبا ما البيانات مايلي يشمل

  معها؟توافق 
 غير محدد نعم ال 

     التطورات في مجال التكنولوجيا لمواكبة هناك طريقة

     والتعليم الفائدة الفصول الدراسية في الطالب للحفاظ على

     التدريس لتحسين وتطوير

     للمستقبل إلعداد الطالب

     التحديث رمز

     للطالبتقديم الخدمات فعالة لطريقة 

     التدريس بطريقة مهنية

مدرستك في تكنولوجيا المعلومات واالتصاالت قسم  
في مدرستك فيما يتعلق باستخدام التقنية عموما وجهة نظرك الشخصية يسأل عن وفيما يلي  

 أوافق بشدة أوافق محايد ال أوافق ال أوافق بشدة 

       التدريس في التعلم تلعب دورا هاما
       أسهل التدريس يساعد على جعل

      يطور مهارات كل من المعلمين والطالب

      ادارة الفصل جيدة ومشوقة باستخدام التقنيات 
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       والطالب للمعلم الملليقلل من ممتعة و التدريس يجعل

المعلمين للطالب و والجهد يوفر الوقت       
       التفاعل الطالب بشكل إيجابي يؤثر

       تعزيز التعلم يساعد على

       والتسليم الدرس يزيد من جودة

المعلم التفاعل بين الطالب و تشجع       
المساعدة للمعلمين  تقديم تمكن الطالب من       

معلمين التكنولوجية لل يحسن المهارات       

       التعلم على االنخراط في الطالب يحفز
 

تكنولوجيا  أن استخدام كنت تعتقدسؤالك ما إذا و بعض المدارس. التي تستخدم في تكنولوجيا المعلومات واالتصاالت بعض من وفيما يلي
مدرستك في المقبلة في السنوات يحدث من المحتمل أن هذه المعلومات واالتصاالت  

 محتمل وبشده محتمل غير متاكد غيرمحتمل غير محتمل بشدة 

عن طريق البريد  الواجبات المنزلية إرسال
 اإللكتروني

     

      كمبيوتر لكل طالب

تعلم الطالباإللكتروني لل تقييم       

التعلم عن بعد من مقدمة       

السبورة الذكية استخدام       

التعليم الورقي -عدم وجود التعليم التقليدي        

المستمر الوصول إلى الكمبيوتر       

الفصول االفتراضية من مقدمة       

التعليم التقليدي الغاء       

      التقنيات سوف تسيطر على حياتنا

 
  دور المعلم؟مالذي سيحدث ل ما رأيك

الأوافق  
 بشدة

أوافق  أوافق محايد ال أوافق
 بشدة

الى مستشاري سوف يتغير المعلمين من معلمين تقليديين        

       مع الطالب المعلم عالقة تغيرسوف  التكنولوجيا

تغيير الجهد من الفصول الدراسية إلى التخطيط والبحث عن المواد 
 اإللكترونية المناسبة

     

       التقليدية سيتم االستغناء عن المواد التعليمية

       فقط بدال من التعلم للتقييم أجهزة الكمبيوتر سيتم استخدام

التقنيات وليس المعلم فقط سوف يتعلم الطالب من       

      سوف يتعلم الطالب عن من مصادر التقنية االخرى وليس المعلم فقط

 
؟ في المجاالت التالية الذكيةتقنية المعلومات التعليم باساليب  على توفيرغير قادرة  المدرسةهل   

 اوافق غير مؤكد ال أوافق 

     المعلمين الكافية المهارات عدم وجود

     يتفقان للمعلمين قلة الدعم الفني

     للمعلمين كافية التربوي الدعم
     في المناهج تكنولوجيا المعلومات واالتصاالت استخدام في دمج صعوبة

     من أجل التعلم تكنولوجيا المعلومات واالتصاالت حول كيفية استخدام تربوية عدم وجود نماذج
( الخ وجيزة، الدرس )أوقاتإدارة الوقت و التنظيم المدرسي     

     المدارس في تكنولوجيا المعلومات واالتصاالت استخدامضد  معظم اآلباء

المدرسة في تكنولوجيا المعلومات واالتصاالت استخدامضد  معظم المعلمين     
     في التدريس تكنولوجيا المعلومات واالتصاالت الستخدام غير واضحة أو فائدة ال
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؟ ما يلي مدرستك لدىهل   

 أوافق بشدة أوافق محايد ال أوافق ال أوافق بشدة 
 سياسه خاصه بتطوير استخدام تكنولوجيا المعلومات واالتصاالت

للتعليم والتعلم الخاصة  
     

 لتعليم تكنولوجيا المعلومات واالتصاالتإجراءات الستخدام و سياسة
  مواضيع محددة والتعلم في

     

تكنولوجيا  استخدام حول أعضاء هيئة التدريس مع مناقشات منتظمة
  المعلومات واالتصاالت

     

       المعلمين بين التعاون والتنسيق لتعزيز محددة سياسة

تكنولوجيا  تعليم وتبادل لتصميم وتطوير للمعلمين المقرر الوقت
  المعلومات واالتصاالت

     

       داخل المدرسة االبتكار حول بيان رسمي

التعلمالتدريس و وطرق استراتيجيات       

 
؟ التعليم والتعلم في تكنولوجيا المعلومات واالتصاالت الستخدام مدرستك مكافأة فييحصلون على  المعلمين هل  

 ال نعم 

( الخ الراتب،منحة، وزيادة في ) حوافز مالية    
    ساعات التدريس انخفاض عدد

    إضافية تدريبيةساعة 
في المدرسة؟ تكنولوجيا المعلومات واالتصاالت المتعلقة باستخدام العبارات التالية مع نتفق أو نختلف هل  

:ينبغي أن تستخدم ل الذكية والتقنيات أجهزة الكمبيوتر  
 

 موافق غير مؤكد غير موافق 

    الطالب للقيام تمارين تطبيقية والممارسة العملية
الطالب باستعادة المعلومات بسهولهيقوم      

    يقوم الطالب بعمل جماعي 
    للتعلم بطريقة مستقلة

 
؟ في التعليم والتعلم الذكية تقنيات فيما يتعلق باستخدام العبارات التالية مع نتفق أو تختلف هل  

:في التعليم والتعلم التكنولوجيا الذكية استخدام  
 

غير  
 موافق

 موافق غير مؤكد

    ينمي حافز التعليم لدى الطالب
    زيادة تحصيل الطالب

    (تطوير مهارات التفكير العليا لدى الطالب )التفكير النقدي، والتحليل، وما إلى ذلك
    تعزيز الكفاءة الطالبية في استعراض قدراتهم التعليمية 
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المعرفة التقنية حول إدارة المحتوى تشير إلى إمكانية استخدام التقنية في تقديم أساليب جديدة إليصال محتوى المادة العلمية  

التقنية تشير المعرفة التقنية التربوية والمعرفة بالمحتوى إلى معرفة وفهم التفاعل بين التقنية، المحتوى والتربية عند استخدام 

 للتعليم والتعلم. وهذا يشمل فهم طبيعة العالقة بين المحاضرين، الطالب، المحتوى، التقنية وأساليب التدريس.

 

ال اوافق 

 بشده
اوافق  محايد ال اوافق اوافق بشده    

أستطيع بناء محاضراتي وتعليمها بطريقة تجمع بين تخصصي، التقنيات 

التدريسوالبرامج المتاحة، وكذاك أساليب   
     

 

 (TPK)  المعرفة التقنية التربوية 

 المعرفة التقنية التربوية تشير إلى اإللمام بإمكانيات وقيود التقنية كوسيلة ممكنة ألساليب متعددد في التعليم.

ال اوافق  

 بشده
اوافق  محايد الاوافق  

اوافق  

 بشده

      يمكنني اختيار التقنيات والبرامج التي تعزز أساليب التدريس في محاضراتي 

      استطيع اختيار التقنيات والبرامج التي تعزز تعلم الطالب لدرس ما

      أختار بعناية التقتيات والبرامج التي استخدمها في محاضراتي

عندما أتعلم تقنية جديدة حول أساليب التعليم المتعددة  فأنا أستطيع لتكييفها في 

 محاضراتي 
     

أسنطيع تحديد التقنيات والبرامج المناسبة التي سأستخدمها في محاضراتي لتعزيز ما 

 أقوم بتعليمهـ وتعزيز طريقة التعليم وتعلم الطالب.
     

التي تعزز محتوى محاضراتي يمكنني اختيار التقنيات والبرامج .      

يمکنني تقديم القيادة في مساعدة اآلخرين علی تنسيق استخدام المحتوى 

 .والتکنولوجيات ونهج التدريس في مدرستي و / أو مديرتي
     

يمكنني استخدام االستراتيجيات التي تجمع بين المحتوى والتقنيات ونهج التدريس التي 

الدراسية في الفصول الدراسية تعلمت عنها في مقرراتي . 
     

 

 

 

(TCK) المعرفة التكنولوجية للمحتوى - Technological Content Knowledge 

 

 المعرفة التقنية حول إدارة المحتوى تشير إلى إمكانية استخدام التقنية في تقديم أساليب جديدة إليصال محتوى المادة العلمية

ال اوافق  

 بشده
اوافق  محايد الاوافق  

اوافق  

 بشده

أستطيع بناء محاضراتي وتعليمها بطريقة تجمع بين تخصصي، التقنيات والبرامج 

 المتاحة، وكذاك أساليب التدريس
     

 

والتكنولوجياإطار المعرفة الخاص بالمحتوى والتربية   

(TPACK) 
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(TK) المعرفة التكنولوجية - Technology Knowledge 

 

فيها في مجال معين.يمكن تعريف المعرفة  التقنية على أنها فهم الطريقة التي يمكن استخدام التقنية   

 
ال اوافق 

 بشده
اوافق  محايد الاوافق اوافق بشده    

      أعرف كيف أتغلب على المشاكل التقنية التي تواجهني بنفسي

      أستطيع تعلم األمور التقنية بسهولة

      أحرص على متابعة التقنيات الجديدة

      أقضي وقتاً ال بأس به بالتعامل مع التقنية

      أعرف الكثير حول تقنيات مختلفة

      أعتقد أنه لدي المهارات التقنية التي أحتاجها الستخدام التقنية

      أتيحت لي الفرصة للعمل مع تقنيات مختلفة

 

العملية التعليميه؟ في تكنولوجيا المعلومات واالتصاالت المعلمين استخدام، يجب رأيك الشخصي في  

يرجى توضيح ذلك.، لماذا؟ كذلكإذا كان األمر    

 

 

 

 اشكر لكم تعاونكم في اتمام هذا االستبيان . مع كل التقدير واالحترام

 الباحث : جعفر بن غرم هللا المالكي
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Appendix B. Student Survey (English and Arabic Versions) 

Students Survey 

I would like to thank you for your kindness to participate in this doctoral research. 

My name is Jafar Almalki from Saudi Arabia, a researcher from Griffith University. 

To complete this survey you need approximately 15-20 minutes to answer all the questions. 

This survey will ask questions about how you and your school uses digital technologies, such as the iPhones or iPads. 

It will help us understand how these technologies can best be used in the classroom so that we can make learning better 

for students in Australia and Saudi Arabia. Your answers will be confidential 

Please answer the following questions: 

 

Your gender  

  Male  Female 

What year level are you currently in: 

 Year 4    Year 5       Year 6    

Outside of school, ICT Devices Available for Use by Students  

Which devices were available for use outside of school? 

 NO Yes, but I don’t use it Yes, and I use it 

Desktop computer        

Portable laptop or notebook    

Internet connection    

Video games console, e.g. Sony PlayStation    

Smart Phone    

iPad or Android tablets    

Printer    

USB (memory) stick    

Outside of school, to what extent do you use the following digital technologies?  

 Never Sometimes Regularly 

Homework/projects/studying    

Playing computer games    

Internet surfing    

Word processing    

Educational software    

Social media    

Entertainment/Music    

Email    
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Digital technologies use at school 

Any of these devices available for you to use at school? 

 NO Yes, but I don’t use it Yes, and I use it 

Desktop computer        

Portable laptop or notebook    

Internet connection    

Video games console    

Printer    

USB memory stick    

Interactive whiteboards    

iPad or Android tablets    

Your thought about digital technologies 

Do you think that using the following digital technologies make learning more fun and enjoyable? 

 No Not sure Yes 

Desktop computers    

iPad or Android tablets    

iPhone or Android phones    

Video games console    

Interactive whiteboards    

Internet connection    

Printer    

Portable laptop or notebook    

USB memory stick    

In which subjects do you think the use of digital technologies are most effective in helping you to learn? 

 No Not sure Yes 

Mathematics    

Science    

English    

Design & Technology    

The Arts    

Geography    

History    

Health and Physical Education    

Languages Other Than English    
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What is your opinion about digital technology in your classroom? 

 Disagree| Uncertain Agree 

My classroom has new technologies    

My teachers are good at using technologies     

My teachers frequently technologies in my classroom    

What do you think is the best use of digital technologies in the classroom?  

 Disagree| Uncertain Agree 

It is very important to me to work with a computer.    

I think playing or working with a computer is really fun.    

I use a computer because I am very interested.    

I lose track of time when I am working with the computer.    

Do you agree or disagree with the following statements concerning the use of digital technologies in school? 

 Digital Technologies should be used for: 

 Disagree| Uncertain Agree 

Class exercises and practice    

Retrieving information    

Working collaboratively    

Learning in an autonomous way    

To comment on student work/assignments/lessons    

To present lesson materials    

To present information, such as photos, maps and other images    

Do you agree or disagree with the following statements concerning the use of digital technologies in teaching and learning? 

Uisng digital technologies: 

 Disagree Uncertain Agree 

Motivates me to learn    

Helps me to achieve more    

Helps with higher-order thinking skills, such as critical thinking and analysis)    

Helps me to learn     

Thank you for taking the time to fill out this survey. Your input is greatly appreciated



 

343 

 استبيان الطالب والطالبات

الطالبهعزيزتي  -عزيزي الطالب   

للحاسبات والتقنيات الجديده ك كيفية استخدام أسئلة حول والذي هو عبارة عن هذا البحث.  للمشاركة فيطفكم لكم ل أشكرأن  أودبداية 

.الب توبالأو فونمدرستك ، مثل االيعموما في بيتك و  

جعل  حتى نتمكن من في الفصول الدراسية هذه التقنياتل أفضل هناك استخدام يمكن أن يكون فهم كيف هذا البحث سوف يساعدنا على

 .على جميع األسئلة للرد دقيقة 15 - 10 حوالي تحتاج هذه االستبيان الستكمال السعودية. في المملكة العربية البللط أفضل التعليم

 ولن يطلع عليها احد تكون سريةسوف  ليس هناك صح او خطأ او درجه لهذا االستبيان علما ان إجاباتك

 المشاركة. لتتمكن من والديك موافقةالخذ  نسعى، وسوف طوعية المشاركة

 نوع الجنس        

 

 

 في اي مرحلة دراسية حاليا : 

 

 

  هل تتوفر هذه التقنيات لديك ، خارج المدرسة تستخدمتقنيات المعلومات  

استخدمهانعم وال  ال   استخدمه  نعم   

    الكمبيوتر المنزلي

    الب توب او جهاز لوحي

    اتصال انترنت

بالي ستيشن –سوني  –العاب الكمبيوتر      

    جوال ذكي

    االي باد او التابلت

    الطابعات

ذاكرة تخزين –الفالش ميموري      

؟التالية التقنيات الرقمية يمكنك استخدام أي مدى إلى، خارج المدرسة   

 دائما أحيانا   ال استخدمه أبدا   

    الواجبات المنزلية / المشاريع / دراسة

    لعب ألعاب الكمبيوتر

باستخدام برامج الكمبيوتر      

    تصفح اإلنترنت

    معالجة النصوص

    البرمجيات التعليمية

    وسائل االعالم االجتماعية )أي الفيسبوك(

    االيميل

 

في المدرسة التقنيات الرقمية استخدام   

:هل تتوفر االجهزة التقنية الحديثه االتيه – في المدرسة  

 نعم و نستخدمها نعم وال نستخدمها ال 

    جهاز الحاسب المكتبي

    الب توب او جهاز لوحي

 ذكر  انثى 

 الصف السادس           الصف الخامس       الصف الرابع   
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    اتصال االنترنت

بالي ستيشن –سوني  –العاب الكمبيوتر      

    طابعات

ذاكرة تخزين –الفالش ميموري      

     -الصبوره الذكيه 

    الب توب او جهاز لوحي

 

 ؟أكثر متعة جعل التعلمت التاليةجهزة التقنية اال أن استخدام هل تعتقد: التقنيات الحديثه  اعتقادك  حول 

 نعم غير متاكد ال 

    أجهزة الكمبيوتر

جهاز اللوحي الذكي أو باداي      

ذكيه اخرى الهواتف أو اي فون     

بالي ستيشن –سوني  –العاب الكمبيوتر      

    الصبوره الذكيه

    اتصال االنترنت

    الطابعات

    الالب توب المحمول

ذاكرة تخزين –الفالش ميموري      

 

؟على التعلم مساعدتكفي  فعالية األكثر في رأيك ان استخدام التقنيات الذكيهالتي  المواد الدراسيه   

 نعم غير متاكد ال 

    الرياضيات

    العلوم

    اللغة اإلنجليزية

    تكنولوجيا

    الفنون

    الجغرافيا

التاريخ      

والتربية البدنية الصحة     

أخرى غير اإلنجليزية لغات     

 

؟التقنيات الجديدة في صفك حول هو رأيك ما -7  

أوافقال   كدتأغير م   أوافق 

جديدةتحتوي على اجهزة  الفصول الدراسية      

استخدام تكنولوجيات جيدة في معلمتي -معلمي     

الفصل التقنيات فييستخدم  في كثير من األحيان معلمتي -معلمي      

 

في المدرسة؟ التقنيات الرقمية فيما يتعلق باستخدام العبارات التالية مع نتفق أو نختلف هل  

:ل التقنيات الرقمية تستخدموينبغي أن   
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أوافقال   كدتأغير م   أوافق 

    مهم جدا ان اتعامل مع الكمبيوتر في دراستي

    التعامل مع الكمبيوتر ممتع 

    استخدم الكمبيوتر النني مهتم بذلك

    يمضي الوقت سريعا عندما اتعامل مع التقنية

 

؟في التعليم والتعلم التقنيات الرقمية يتعلق باستخدام فيما العبارات التالية مع نتفق أو نختلف هل   

تقنيات المعلمومات الجديدة : استخدام  

كدتأغير م ال أوافق   أوافق 

    ممارسة وتجربة استخدام التقنيات في الفصل 

    استعادة المعلومات بسهوله

    العمل الجماعي مع طالب اخرين

    التعلم باستقالل عن اي مساعدة

الدروس/  المهام/  الطالب عمل على للتعليق     

واستعراضها الدرس مواد لتقديم     

األخرى والصور والخرائط الصور مثل المعلومات، لتقديم     

  

استخدام تقنيات المعلمومات الجديدة : ستخدام التقنيات الرقمية ؟لماذا ت هل نتفق أو نختلف مع العبارات التالية  

 

كدتأمغير  ال أوافق   أوافق 

تعلم لي أن محفز      

    يساعدني في تحقيق المزيد من المهارات

التفكير بمفردي مثل التفكير العليا مهارات مع يساعد     

تعلم أنني يساعد     

إضافية مالحظات  

 اشكر لم طيب مشاركتكم ومقدرا وقتكم الثمين

 جعفر غرم هللا المالكي
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Appendix C. Teacher Interview Questions (English and Arabic 

Versions) 
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Appendix D. Letter of Facilitation for Saudi School 
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Appendix E. Ethical Approval 
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Appendix F. Informed Parental Consent 

 

 

 




