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ABSTRACT 

 

A significant risk area for project sponsors is managing unplanned change. Theorists of 

organisational behaviour have attempted to understand the circumstances of how activity change 

occurs on projects and have identified the significant impact that time has on activity. This 

current research takes the study of cognition into the real world setting of project management at 

a level of analysis that is viable across diverse projects and industries to study project manager 

regulation of unplanned change. The project managers’ cognitive representation of meaningful 

aspects of a project (their ‘cognitive schemata’), which guides activity change during the project, 

was investigated and the effect of feedback evaluated in order to address the central research 

question of what triggers change on group projects.   

 

In the present research, leading edge projects from six major Australian industries 

(telecommunications, banking and insurance, information technology, railway signalling, 

inorganic chemistry and construction) were monitored at three key points through their lifecycle 

to understand how feedback impacts on project activity through the project manager’s cognition 

leading to change.  Six key categories of feedback were identified, which potentially represented 

the foci of project-related schemata, within a project management mental model.  These were 

validated as important indicators for project management performance by a panel of Australia’s 

leading experts in project management.  Sixteen project managers participated in the field study, 

with their verbal reports being collected through structured interviews (incorporating a ‘laddered’ 

interview technique), which were developed and piloted across diverse projects for this purpose. 

Interview data were coded for analysis in terms of sensitivity to each of the six feedback foci 

and one control category, for five types of feedback and five types of change. Reliability of 

the content coding was checked through independent coding and found to be high. 
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The research investigation was conducted within a schematic information processing 

conceptual framework developed for application within the domain of project management. 

Strong evidence was found that linked key schemata to the hypothesized effects of feedback. 

Overall, the effects were found to be general across all industries, individuals and projects.  A 

contrasting effect was observed for one type of feedback where schemata were poorly 

developed in inexpert project managers, which raised the issue of measurable differences in 

behaviour arising from project management competency. The findings of strong relationships 

between the variables led to the proposed model of project manager cognition, which reveals 

an underlying structure in the schemata between key areas of sensitivity to feedback and 

unplanned change. The model is proposed as underpinning observed behaviour in this and 

prior research and suggests a relationship between competency and change regulation. 
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CHAPTER ONE: THE RESEARCH PROBLEM AND CONTEXT 

 

1.0 Introduction to the research problem 

 

The strength and flexibility gained by organisations through the application of project 

management work methods (Packendorff, 1995; Pellegrinelli, 2002) is being eroded by an 

ever-increasing rate of change affecting both projects and their organisational contexts. 

Evidence is emerging that the pace of change is affecting the utility of project management 

methodologies in a wide variety of applications. In 1995, for example, Kreiner highlighted 

the challenges posed by the erosion of relevance of projects in all industries, due to the effect 

of drifting of the project management environment during implementation. Benamati and 

Lederer (2000) have described 11 different categories of problems for Information 

Technology projects due to rapid change, while Huchzermeier and Loch (2001) have also 

described high risk and uncertainty in Research and Development projects due to change. The 

changing context of a project increases risk because project managers must necessarily make 

numerous decisions that affect the project as it evolves in relation to new information they 

encounter (Pellegrinelli, 2002).  

 

Similarly, the ‘beneficial change’ sought through projects (Turner, 1999) often 

necessitates a huge amount of change occurring to planned work activity along the way. This 

‘unplanned’ change has the potential to alter not only what is being achieved, both positively 

and negatively, but also the timing, cost, and quality of those outcomes. As these unplanned 

changes impact on individuals and the work activity it is likely to result in other impacts, e.g. 

heightened stress for project members (Wofford & Goodwin, 2002) and their organisations. 
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Therefore project-related factors further compound the risks of change due to contextual 

factors. 

 

The methods and techniques of project management have been extensively investigated 

so that technically we know how to re-plan projects to integrate change; however, we know very 

little about how the need for unplanned change (beneficial or otherwise) is recognised and acted 

on by project managers. Theorists in project management generally attempt to explain project 

systems without reference to what seems to be an active and integral element – the cognition of 

the project managers. This is a serious limitation to understanding projects, since it is project 

managers who make decisions that lead to unplanned change in order to deliver project 

outcomes based on what may broadly be called ‘feedback’ from sources that include the project, 

organisation, and personal systems. Furthermore, the small amount of information that is 

available has shown that there are a number of potential cognitive constraints for project 

managers. For example, project managers may have difficulty absorbing new information on 

projects that is serious enough to affect their achievement of objectives (Perks, 2000), or 

remaining cognitively flexible during planning (Hummel, Van Rossum, Verkerke, & Rakhorst, 

2001), or in adapting to different perspectives during the necessary group collaboration on 

complex projects (Leonard-Barton, 1987). Project management systems may therefore be 

vulnerable to higher than necessary risk due to a lack of understanding of the circumstances and 

feedback that affect project manager’s cognition and which drive or inhibit radical or gradual 

change to planned activity during the achievement of project goals. 

 

Two different lines of inquiry in small group theory have investigated issues of 

unplanned change while studying taskforces and groups that met the key characteristics of 

project groups – they had been formed to achieve particular goals within deadlines. The findings 
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of these theorists imply that there is a risk due to some proportion of unplanned change being 

generated by the interaction of project managers or project groups themselves. Consistent effects 

across numerous studies have been identified as being driven by task-related deadlines, i.e. the 

limitations placed on time allowed on projects for the achievement of outcomes (Gersick, 1988; 

McGrath, 1991). These theorists’ interpretations of their findings suggest therefore that time is 

the major factor implicated in unplanned activity change. A number of time-related pacing 

effects have been described, e.g. a midpoint vulnerability to change when groups often radically 

change direction, and, effects from earlier time constraints and conditions to later goal-

achievement behaviour. They have proposed that unplanned change is driven by ‘temporal 

pacing,’ which is an induced rather than compelled effect of the passage of time as groups work 

to achieve goals under a time limit. If this is the case then it presents a formidable barrier to 

flexibly managing this area of risk on projects, since these effects of time may occur 

unconsciously. Questions remained, however, about the causes of activity change on projects. 

 

There is evidence that these phenomena may actually occur through information 

processing by the project managers. For example, in the project groups that radically changed 

their activity at the midpoint, transcripts of their meetings indicate that members attributed 

meaning to the situation prior to changing group activity, suggesting the changes were linked to 

meaning-based cognition rather than being an ‘induced’ effect. Replicative research had also 

found that a midpoint effect is evident for individual as well as group projects (Seers & 

Woodruff, 1997), suggesting that the constructs implicated lie at an individual, rather than group 

level. There were, however, no cognitive models available that reflected the unique and dynamic 

contexts of projects, which could facilitate further investigation of the phenomena. Prior models 

had focused very much on what was happening within the individuals studied – the cognitive 

processes – rather than what they were reacting to in their external environment. Furthermore, 
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models applied in other work contexts, where goal directed teams must react accurately to 

information received, e.g. airforce crews, have particularly focused on the processes of 

perception and comprehension that lead to right or wrong decision-making. This is often 

inappropriate in project contexts where unique circumstances might be dealt with in a variety of 

untried ways and no ‘right’ or ‘wrong’ course of action may be obvious at the level of 

complexity of the project manager’s overview of the available information.  

 

That there are unique circumstances in project contexts, which may impact on cognition, 

seemed to be suggested in the project management literature by the types of thinking constraints 

noted earlier, and the very occasional cognitive study reported. Theorists have looked at the 

special circumstances of project managers and the demands on them from, for example, a 

‘thinking style’ perspective. This component of cognition is believed to influence, “..the way in 

which a person acquires, organises and uses information,” (Tullett, 1996, p. 281). Significant 

differences on a standard measure have been found for variables implicated in the thinking style 

of project managers who manage multiple as opposed to single projects that suggests differences 

between project and general managers (Tullett, 1996). Furthermore, due to the demands for 

innovation on unique projects some theorists have raised the possibility of matching the thinking 

style of the project manager to the special requirements of the project being undertaken (Tampoe 

& McDonough, 1992). Generally, however, there is a seeming lack of awareness in the project 

management literature of the issues in regard to potential cognitive effects from the project 

managers or group members.  

 

While this general lack of theory highlighted the need for a model of cognition suitable 

for application within natural project settings, any investigation of unplanned change could 

simultaneously include the collection of information that would assist in the identification of the 
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key cognitive processes occurring. Gaining such an understanding would be facilitated by 

examination of changes to planned project activity because cognitive processes can be gauged 

from overt behaviour, which is considered a product of information processing as detailed in the 

next chapter. And thus the study of unplanned change provided a sound platform to focus the 

research on relevant issues involving events that trigger change and the reasons why, in terms of 

cognitive structure or process, this might be the case. A schematic information processing 

perspective for the research was considered particularly useful in this regard as it could facilitate 

the framing and investigation in natural project settings of the types of cognitive constraints 

mentioned earlier that have been described in the literature. This perspective is sometimes also 

termed ‘categorical’ information processing (Macrae & Bodenhausen, 2000), and it was thought 

that the grouping of feedback into categories would enable the impact of both expected and 

unexpected events to be gauged during projects. This is as opposed to other approaches that 

might be used to investigate different aspects of the general area of risk due to individual 

cognition. For example, there is a large general class of techniques that tend to characterise 

cognitive structures as semantic structures in which verbal statements are translated into, “visual 

structures composed of concepts” (Carley, 1990, p.6). These include cognitive mapping and the 

study of semantic networks, which looks at what information people possess and the 

relationships between concepts, in order to describe the organisation of domain knowledge. 

Such approaches might be used to investigate or evaluate the ‘quality’ of the knowledge used in 

project decision-making, for example, or the degree of sharing of that knowledge leading to 

team coordination and/or successful outcomes (Peterson, Mitchell, Thompson, & Burr, 2000).  

 

Monitoring differences or change in the products of information processing following 

feedback is an established approach to investigate cognitive that logically follows from a 

schematic perspective processes (Wofford & Goodwin, 1990). Within this paradigm, feedback, 
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which encompasses the inputs to information processing, is a factor of interest that has, 

furthermore, been shown in limited project management research to be a variable that can be 

manipulated in order to achieve beneficial outcomes. For example, a study of project managers 

which investigated the types of information that project managers have access to when making 

judgements during negotiation, has demonstrated changes to decisions made according to 

additional feedback supplied (Al-Tababai, Alex & Abou-alfotouh, 2001). Evidence suggests 

this feedback impacts on behaviour through its effect on project managers’ cognitive 

schemata (Wofford & Goodwin, 1990). 

 

A substantial body of general research has accumulated over several decades that 

implicates the constraints of well-established cognitive schemata as limiting decision makers’ 

focus (Dearborn & Simon, 1958), and how development of schemata in work contexts 

impacts on behaviour (Robinson, 2000), particularly workgroup resistance to change 

(Labianca, Gray, & Brass, 2000). Furthermore, schematic information processing may be a 

factor of higher risk in regard to the types of project problems related to cognitive 

inflexibility raised earlier, as opposed to other cognitive processes, according to recent 

findings in the cognitive field. Petersen, Stahlberg and Dauenheimer (2000) have shown, for 

example, that schematic dimensions of cognition (cognition that is aided by meaning-based 

structures that have evolved through past experience to assist individuals to interpret new 

experience) have a much greater resistance to change than aschematic dimensions (cognition 

not aided by meaning-based structures). This makes them a priority for investigation in 

applied settings where project managers’ decisions lead to activity changes that may or may 

not be beneficial. Most research into goal directed cognition that has occurred has, however, 

been laboratory based and usually focused on the work teams rather than the individual team 

members (Peterson, et al., 2000). This is particularly surprising since a number of theorists 
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agree with the central idea of this thesis, which is that while insight can be gained through an 

understanding of group-level processes, “real understanding will only come ... if we first 

focus on individual cognitive processes,” (Klimoski & Mohammed, 1994, p. 404). 

 

This study investigates therefore the cognitive underpinning of unplanned change in real-

world commercial projects. Earlier models of project group behaviour that propose effects 

arising from time-based pacing constructs, are examined in the light of existing cognitive theory. 

A more macro-level view of schematic information processing is proposed, which is suited to 

applied investigation in dynamic, natural project settings as opposed to the context-stripped 

laboratory settings where participants are frequently drawn from student populations. 

 

1.1 Research Aims 

 

This study aimed to investigate the empirical relationship between feedback and project 

activity change as substitutes for the underlying cognitive constructs involved. It looks for 

patterns in those relationships, between types of feedback and types of change during the life of 

projects, in order to test hypotheses derived from the literature on group goal achievement and 

cognition. This study investigates for the first time whether there are measurable and possibly 

generic effects on project activity due to the responses of project managers to the types of 

feedback they encounter in the natural settings of projects.  

 

Theorists in project management consider project management methods to be generic 

across industries (Turner, 1999). The knowledge gap being investigated through this research 

fits well with a generic view of project experience. It is anticipated that the approach of 

collecting research material across industries, adopted in the current study will lead to an 
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improved understanding of the issues over and above that which would emerge from context-

dependent studies conducted within any particular industry. The projects that were included in 

this study were therefore all significant leading edge examples from a range of industries. 

The impetus for conducting this research in natural project settings was a belief that projects 

are more complex than the fragments that can be comfortably replicated in artificial 

laboratory settings (McGrath, 1991; Gersick, 1988) and this complexity is in itself a further 

important factor in the research study. Conducting the research in natural settings on existing 

projects was considered to be the optimal and most resource-efficient way to enhance the 

generalisability of any significant findings to real-world projects. There can, however, be no 

doubt that this is a difficult and challenging area of applied research endeavour, due to the 

complexity of projects themselves in their natural settings, and the difficulties posed by 

operationalisation of the constructs of cognitive theory within those settings. 

 

1.2 Central Research Question 

 

The central research question of this study was: “What triggers unplanned change on 

group projects?” From existing theory it was thought that activity change on projects may be 

triggered through the impact of informative feedback impacting on project managers’ cognitive 

schemata (their meaning-based cognitive structures). This view was based on the assumption 

that change to project activity is the result of feedback experienced during a project, from which 

project managers gain information to better position project activity to achieve project group 

goals. The cognition of project managers is therefore proposed as being implicated in unplanned 

activity change intended to achieve project goals. Furthermore, it is proposed that the 

aforementioned cognitive structures are fairly generic, since consistency has been observed in 

the particular behaviours displayed across group goal achievement contexts, as will be explored 
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later in this chapter. The most potent feedback on projects would therefore arise in a limited 

number of key areas found across a wide variety of projects. This central hypothesis of how this 

change occurs was explored through a number of specific research questions and hypotheses 

presented in Chapter 3 that arise from the conceptual framework developed in Chapter 2.  

 

The research problem is thus addressed in the tradition of cognitive science, through the 

initial proposition of a conceptual framework of unobservable processes that are capable of 

generating observable behaviour. Early literature covered in this chapter reflects parallel 

development of theories of project group behaviour, which are mainly time-based; and cognitive 

theory, which models goal-directed behaviour leading to varying degrees of accuracy in 

decision-making.  

 

1.3 Theoretical Background to the Research 

 

The significant departure from earlier laboratory-based work of organisational theorists 

such as McGrath (1991) and Gersick (1988, 1991), has resulted in theory that is perhaps more 

amenable to field-based investigation. From their observations these theorists have put forward a 

number of time-based constructs to explain how unplanned change occurs on projects in order 

that group goals are achieved, i.e. social entrainment and a punctuated equilibrium. These time-

based theories of group goal achievement had been the result of considerable dissatisfaction 

with the applicability of prior theory, which was unable to account very well for goal directed 

group behaviour in natural settings (Guzzo & Dickson, 1996). McGrath summed up his view of 

previous research groups around which much theory had been developed as, "context-stripped, 

ad hoc, laboratory groups of limited mission and conditions" (1991, p. 148). Approaching their 

research by essentially observing and describing information sharing in the groups studied led 
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McGrath and Gersick to observe that unplanned change occurred in groups, which had been 

formed to achieve particular project outcomes, in a manner that appeared to be related to 

temporal pacing. Contrary to what had occurred in both the group behaviour and project 

management fields, they proposed no predetermined sequence of events in the life of the group 

as it worked to achieve its goals. Instead, their research focused on explaining the underlying 

contextual factors, which caused shifts in observed group activity in order to achieve project 

goals. This contrasted with earlier models, in that the focus shifted from merely describing the 

developmental pattern of groups, to attempting to explain the relationships among various causal 

factors underlying goal achievement (Chidambaram and Bostrom, 1996). This radical departure 

from traditional approaches to understanding goal orientated groups taken by Gersick (1988, 

1991, & 1994), Kelly and McGrath (1985), McGrath (1991) and, Arrow and McGrath (1995), 

led to theories and constructs that represent attempts to explain unplanned change. The models 

of group goal achievement proposed by McGrath and Gersick are classified in the group 

literature as ‘time-based’ since the theories identify time as the key issue in change to planned 

activities (Chidambaram and Bostrom, 1996). 

 

1.3.1 Social Entrainment 

 

Entrainment refers to synchronization (temporal coordination) of phase or periodicity of 

two or more processes, and originally referred to physiological processes. Social Entrainment 

refers to processes that are behavioural rather than physiological (Kelly, 1988; Kelly & 

McGrath, 1985) and is thus the synchronisation of various processes over time among group 

members. The Kelly McGrath social entrainment interpretation was initially identified in 

laboratory studies where it was found that the conditions on an initial trial, such as a short time 

limit, affected the rate and quality of later group performance, while the converse effects from 
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longer time limits were also true. The finding was supported by a number of studies in their 

research program that generally dealt with variations of task and group conditions for particular 

activities (Kelly, 1988; McGrath & Kelly, 1986; McGrath, Kelly & Machatka, 1984).  

 

In their 1990 article Kelly, Futoran and McGrath report robust entrainment effects for 

‘intellective’ or problem-solving tasks such as solving anagrams and later studies of creativity 

and planning tasks, which showed similarly robust, but systematically different temporal 

patterns of carry-over entrainment effects from initial to later trials. The psychological processes 

that potentially underlie entrainment effects were explored through seven experiments that 

varied capacity and capability of the participants over the three types of tasks. Here they deal 

with the underlying psychological processes as an extension of participants’ experience of task 

difficulty, which they formulated into problems of capacity or capability however, they did not 

deal with the issue of cognition. Their approach in that study was based on “the assumption that 

different tasks and task performance conditions give rise to different experiences regarding 

difficulty of the task and to different expectations about how to achieve success on subsequent 

performance of the same task.” Their view was that valuable descriptive information needed to 

be understood in terms of the individual’s task performance experience. They noted that, “..such 

task type differences need to be accounted for in terms of underlying social psychological 

processes by which those differences come about” (Kelly, Futoran and McGrath, 1990, p. 285). 

 

They found that a capacity/capability interpretation successfully predicted differences in 

carry-over entrainment effects for several conditions of particular load, group size, and time 

limit combinations. They showed that trial-to-trial temporal patterns of task performance arise 

from differences in the group’s or individual’s experience of difficulty during task performance 

on initial trials (Kelly, Futoran & McGrath, 1990). The paradox these findings highlighted, 
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which supported the need for further research in their opinion, was that people seemed to work 

faster on relatively easy problems but with not enough time in which to do them (a capacity 

issue). At the same time people seemed to work slower on problems that are perhaps too 

difficult (a capability issue), but with plenty of time in which to fail to do them. These 

observations do, however, fit very closely with what would be anticipated from prior research on 

schematic information processing, which could explain the apparent paradox. Easy problems 

may have a well learned set of actions almost like ‘scripts’ that are required to carry out the task 

(Abelson, 1976; Goia & Poole, 1984) leading to rapid, rather automated activity. More difficult 

problems requiring greater capability than the person has currently will be ‘out-of-schema,’ that 

is they would lie outside the individual’s experience that led to the development of their 

currently active schemata, and therefore demand slower, controlled processing (Shriffin & 

Schneider, 1977) involving lengthy activity patterns. These phenomena, being largely 

independent of time, would therefore lead people to work quickly regardless of their capacity, or 

more slowly regardless of capability. 

 

Social entrainment was proposed as the construct explaining coordination across 

individuals in a group. For instance, when a particular activity begins, how long it lasts, how 

often it occurs, and so forth, are all processes that need coordination by group members. 

McGrath (1991) proposed that these coordination behaviours occur at various levels: within 

individual members themselves; among team members; and even within the social context in 

which they operate. He suggested that synchronization behaviours were induced by entraining 

processes when, for example, experience of an initial trial with a very short time limit and high 

task load leads to faster work on later trials across the group’s members. Furthermore, rates were 

shown to vary according to the number of group members, with dyads working faster than triads 

etc. Group behaviour is thus synchronized but not compelled through either internal stimuli, 
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such as the experience of capacity to do the work in the time allotted depending on number of 

group members, or time as an external stimulus. They describe issues, such as when and for how 

long group members listen to others as primarily an internally-induced synchronisation 

behaviour; while the quickening pace of team activities due to a looming deadline is an 

externally-induced behaviour. The present study takes the view that observable entrainment 

behaviour, such as synchronisation of activity, occurs due to the action of cognitive processing 

through meaning-based structures called schemata. Synchronization behaviour reported by 

Kelly and McGrath (1985) would, in that case be the effect of schematic information processing 

based on shared mental models (Peterson et al., 2000), that is, a shared perspective on the 

meaning of the task context. However, there remains a prerequisite to posing any such 

hypothesis about project groups, and that is the current study, which aims to establish basic 

effects due to the individual cognitive schemata within the project managers. 

 

In 1991 McGrath attempted to integrate the findings about groups from a longitudinal 

research program on temporal factors in individual, group, and organisational contexts, into a 

single systematic theory that was stated at a higher level of complexity than that of the earlier 

laboratory studies. McGrath moved to a perspective on the issue of entrainment that is perhaps 

more amenable to research investigation in the natural settings of project groups.  As will be 

seen, this theory highlighted the contextual factors that led to the unplanned activity changes that 

occur, and it was based on his and colleagues’ work and observation of groups that were 

working toward achieving project goals. He describes the work as, “taking into account other 

research and theory, especially work from the newly emerged temporally-orientated tradition” 

(McGrath, 1991, p.150). The changes that he observed in the group’s activities could be 

classified into four types: initiation activities; execution activities; technical activities, and 

political activities. McGrath’s theory emphasises the temporal patterning (social entrainment) of 
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interaction and performance, and proposes that behaviour in workgroups shows many forms of 

complex temporal patterning including: 

 

1. Temporal aspects of the flow of work in groups, which raise issues of 

scheduling, synchronisation, and time allocation; 

2. Problems of efficiently matching periods of time with bundles of activities; and 

3. Entrainment processes leading to patterns of synchronisation, both of group 

members’ behaviour with one another, and of group behaviour with “external” 

events. 

 

McGrath’s theory is called TIP Theory after the variables of Time, Interaction and 

Performance, which are the foci of the theory. The strength of McGrath’s theory lies in the 

establishment of a systematic approach for taking into account an organisation’s contextual 

variables and it is stated at a level that is matched to natural, rather than laboratory settings. The 

program of earlier research included that of Kelly and McGrath (1985) who had collected 

information through video and audio taped group meetings on verbal and non-verbal behaviour, 

which they content-analysed to identify the four modes of activity below. He proposed that 

groups are simultaneously performing a number of tasks within the three functional areas of 

production, well-being, and member support, with respect to each work project (Table 1.1). 

 

The group production function is the system in which task performance is occurring 

effectively. Within the group production function McGrath (1991) proposed that all group 

actions involve one or another of four modes of group activity: 

 

Mode 1: inception and acceptance of a project (goal choice); 
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Mode 2: solution of technical issues (means choice); 

Mode 3: resolution of conflict, that is, of political issues (policy choice); and 

Mode 4: execution of the performance requirements of the project (goal attainment). 

 

The four modes of the group production function reflect the relationship between the 

group as a functional unit and the environmental circumstances within which that group is 

embedded. McGrath proposed that these modes of activity apply to all projects and they 

transcend the various group functions. As with the four modes of the group production function  

(listed above) McGrath identified a distinctive, but parallel, set of modes for activities within 

each of the functions of group wellbeing, and member-support (Table 1.1). There are four 

modes of the group well-being function, which describe activities that have to do with 

development and maintenance of the group as a system, and hence they reflect relations among 

group members. Similarly there are four modes of the member-support function that describe 

activities that have to do with the ways in which the individuals are embedded within the group, 

and hence they reflect relations between individual members and the group. 
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Table 1.1: Modes of activity for the project production function, as well as 
group well-being and member support functions (McGrath, 
1991). 

 

FUNCTIONS 
MODES 

PRODUCTION WELL-BEING MEMBER SUPPORT 

1.  Inception Production 
Demand/ 

Opportunity 

Interaction 
Demand/ 

Opportunity 

Inclusion 
Demand/ 

Opportunity 

2. Problem       
Solving 

Technical 
Problem 
Solving 

Role 
Network 

Definition 

Position/ 
Status 

Attainments 

3.  Conflict      
Resolution 

Policy 
Conflict 

Resolution 

Power/ 
Payoff 

Distribution 

Contribution/ 
Payoff 

Relationships 

4.  Execution Performance Interaction Participation 

 

McGrath also described the modes as potential, but not required, forms of activity. 

Within the production function, for example, inception and execution (modes 1 and 4) are 

involved in all group tasks and projects, while technical problem-solving (modes 2) and 

conflict resolution (mode 3) may, or may not, be part of any particular group's activities. 

McGrath proposed that where there is no identified need to engage in either problem solving 

activity (mode 2: technical issues), or resolution of conflict activity (mode 3), the activity 

pathway for projects is from mode 1 to mode 4. Less direct paths through mode 2 and/or mode 3 

will, however, be chosen when conditions warrant a more complex path. This theory does not 

propose a specific pattern of group goal achievement. McGrath suggested that a sequence will 

be chosen that meets identified needs and which requires the least effort. Particular 

tasks/activities could belong to any mode depending on the meaning attributed to them by 

individuals. 
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In a later study involving a reanalysis of McGrath’s longitudinal experiment on 22 work 

groups, and six naturally occurring work groups reported in the literature by Hackman (1990), 

Arrow and McGrath (1995) presented a broader theoretical framework for studying groups 

embedded in work organisations, which expanded on TIP theory. The purpose of developing 

this framework was to guide research into the antecedents, the consequences and the key 

dimensions of group membership issues such as group continuity and change that they called 

membership dynamics. In this study, which examined patterns of continuity and change in group 

membership, it was proposed that group research should include at least three system levels: the 

individual; the group; and the organisation; and the links between those levels. This framework 

is rich and complex and includes seven functions in order to deal with wide-ranging phenomena 

of membership dynamics and entrainment effects across time due to capacity and capability (see 

Figure 1.1). 

Figure 1.1: System Levels, Interchanges, and Functions (Arrow & McGrath, 
1995, p.381) 
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In this 1995 exposition of workgroups embedded in organisations, four more functions 

were added that emphasize the social contexts of the groups, which go beyond the three 

functions performed by groups in achieving their goals described earlier in McGrath’s (1991) 

TIP Theory. These new functions were analogous to the group level functions already described, 

but relate to parallel processes occurring at the organisational and individual systems levels.  

They are noted below, in order to provide a brief overview of the range of the model since it 

implies an unexplained individual level effect derived through the individual’s goal system. 

These additional functions are hypothesised in this thesis to be less potent in terms of their 

impact on project activity change that occurs across time leading to group goal achievement. As 

noted earlier, the position adopted in the present research, in contrast to Arrow and McGrath’s 

(1995) framework, is that individual and group effects within the group ‘production function’ 

are exerted through the individual cognitive processing of group members, who have a shared 

view of their goals (Peterson, et al. 2000). Shared mental models enable members to anticipate 

one another’s actions and needs (Cannon-Bowers, Salas, & Converse, 1993; Weick & Roberts, 

1993). In extreme situations this may appear as very highly automated and routinised behaviour 

(Klimoski, & Mohammed, 1994, p. 425). The additional functions proposed by Arrow and 

McGrath (1995) are: 

 

Group support: The cross-level function by which the organisation contributes to 

the group and is complementary to the member support function. 

 

Member production: The cross-level function, which relates to task performance 

effectiveness by the individual and is complementary to the group 

production function. 
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Individual and organisational well-being: The individual and organisational level 

functions, which are complementary to the group well-being 

function, whereby each system contributes to its own maintenance 

as an intact functioning system. 

 

The growing complexity of McGrath and his colleague’s theory in order to explain work 

group behaviour provides a framework that explains individual behaviour within the group 

through the construct of social entrainment. They viewed the underlying psychological 

processes as being limited to descriptions of the individual’s experience of their capacity and 

capability to do the required tasks. Such theory may arguably be very important in 

understanding work group behaviour in general and the careful approach to behaviour 

observation taken in the research has repeatedly confirmed the identification of four types of 

behaviour engaged in by individuals to achieve group goals. However, the specific detail of the 

mechanism through which this behaviour occurs remains to be confirmed.  

 

Our proposal again is that the genesis of observed behaviour is a result of individual 

phenomena called cognitive schemata that impact at, not only the individual level, but also at the 

group and organisational levels, not only because individuals work in groups that form the larger 

organization, but also because they share views about their goals and their own and other 

members’ roles in achieving these (Klimoski & Mohammed, 1994; Peterson, et al. 2000). This 

view is also partly based on the findings from other related cognitive fields, such as the study of 

cognitive reactions to self-relevant information by Petersen, Stahlberg and Dauenheimer (2000), 

which showed that schematic dimensions had, ‘stronger cognitive associations’ and, ‘a higher 

resistance to change.’ It was their view therefore that, “schematic dimensions occupy a more 

central position in the cognitive system than aschematic dimensions,” (p.25). And thus 



 

 

30

information for which there were established meaning structures was advantaged. Furthermore, 

and consistent with this view is the expectation that individuals possess schemata for routinised 

behaviour called scripts, which has been extensively supported by cognitive research (Goia & 

Poole, 1984). Some of the behaviour arising from these schematic processes would present as 

entrainment effects, such as those observed by Kelly and McGrath (1985). As will be shown 

later in Chapter 2 this current study assumes that the effect of interchanges between the systems 

levels in the framework proposed by McGrath (see Figure 1.1) is that feedback both establishes 

and modifies meaning of the work for the individual, through effects on individual cognitive 

schemata. In the following section the work of the second eminent time-based theorist is 

reviewed, which also reveals evidence to support an alternative hypothesis that the activity of 

cognitive schemata give rise to the effects observed.   

 

1.3.2 The Punctuated Equilibrium Model 

 

Parallel to the work of McGrath, Gersick (1988) also investigated taskforce activity 

change that led to goal achievement and focused on when these changes occurred. Gersick’s 

initial study in 1988 was specifically designed to generate new theory about group development 

and indeed some important observations were made. She studied eight student and faculty 

groups in two stages without using the traditional method of behavioural categorisation (where 

the behavioural observations are collated and divided into types), which was largely the 

approach taken by McGrath and colleagues. Instead, Gersick (1988) collected information on 

what was said at key meetings through the life of the projects studied, and qualitatively analysed 

the transcriptions of this verbal material. It was found that none of the groups developed the way 

traditional models predicted and, also, that no single model based on a string of developmental 

stages fitted her observations.  
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Those involved in the projects Gersick studied were students and work colleagues 

from various organisations, who came together to carry out project work with defined 

outcomes and time limits. The observations collected revealed that although the project teams 

used widely diverse behaviours to do their work, the timing of when groups formed, 

maintained, and changed the way they worked was highly consistent. In sum, Gersick 

proposed a model describing group development as a punctuated equilibrium. In phase one, 

which included the first half of a project group’s time, a period of inertial movement occurred 

where the direction was set at the first meeting by the group. These groups commenced a 

chosen course of action immediately after they formed. At approximately the halfway point 

of the time allotted to the project, the groups reassessed their situation and changed the 

direction of their activity, if they believed it necessary to achieve their goals. At the midpoint 

of their allotted calendar time, groups underwent a transition that set a revised direction for 

phase two, based on individuals’ assessment of the likelihood of achieving work goals if the 

current activity was continued. 

 

The punctuated equilibrium model developed by Gersick (1988) describes group goal 

achievement as a punctuated equilibrium, where periods of relative stability precede and follow 

significant change at the midpoint in the duration of a project. The concept of a punctuated 

equilibrium was drawn from the field of natural history, where it refers to epochs of change and 

stability (Gersick, 1988). Gersick observed that a working framework of goal achievement 

commenced almost immediately on group formation. Changes to that framework seemed to be 

triggered by members’ awareness of time and deadlines around the halfway point in the time 

allocated. Gersick particularly found that there was a tendency for the midpoint to act "like an 

alarm clock" (1988, p. 34). At the midpoint it seemed that individuals evaluated where they 
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were and where they would like to be in order to make progress and they displayed their 

consequent willingness or ability to seek new information or environmental input at this 

critical point. 

 

Further laboratory research and confirmation of these initial findings led Gersick to 

propose that: "transitions are triggered by a pacing device" (1994, p.12). This seemed to her to 

occur either consciously or unconsciously. Where, for example, members have a schedule in 

mind when they choose distant goals and have chosen temporal milestones, then these will 

determine the “duration of momentum periods and the timing of opportunities for transitional 

change” (1994, p.13). Gersick believed the important factor here is, however, the pacer (the 

milestone or midpoint in time) rather than the completion of a given amount of work. 

 

The first meeting was particularly important due to its potential to display the 

behaviours (process) and themes (context) that dominated the first half of each project’s life. 

This lasting pattern formed very early and persisted through the first period of inertia. 

Gersick particularly notes the unexpected finding of the sheer speed with which this occurs 

(often at the initial meeting) and suggests that it must be influenced by knowledge and skill 

established before a group convenes, which includes members’ expectations about the task, 

each other and the organisation. Gersick (1988) suspected that the early establishment of the 

initial framework of work activity indicated material that existed for individuals prior to the 

project.  

 

Gersick’s results raise questions about why lasting patterns form so early and persist 

through the first period of inertia and particularly the speed with which the initial work 

approach is set.  She also identified supportive findings from individual problem-solving 
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research on the Einstellung effect, which is the tendency of subjects to persist with the same 

approach to a problem or series of problems, whether or not that approach is productive 

(Luchins, 1940). According to Ericsson and Simon (1984, p.129) the Einstellung effect is a 

considered choice to persist with a strategy as long as problems appear to be part of the same 

set. In the following section it will be seen that this fits very closely with the argument made 

for schematic information processing as the underlying cognitive activity that is occurring, 

which produces the effects observed. 

 

More recently, Gersick has shown that she has expanded her consideration of pacing 

issues to encompass whole organisational entities that have some similarities to project groups. 

She identified venture capital backed start-up companies that aimed to achieve innovative goals 

within a timeframe and thus needed to remain flexible in order to change unworkable goals in 

conditions of uncertainty (1994). Following this study, Gersick particularly discussed the 

implication of her findings in regard to entrainment effects, where she identified two categories 

of time-based effects that she hypothesised probably interact depending on conditions. First, 

Temporal Pacing, which seemed to more closely resemble project groups that were pursuing a 

time-limited goal and this led them to foster the kind of punctuational adaptation she had 

observed in earlier group studies. The second type of entrainment she described as Temporal 

Maintenance and this related to the cyclical activities more widely observed in organisations, 

which she proposed had the function of preserving order indefinitely to achieve organisational 

goals, as opposed to changing them (Gersick, 1994, p. 39). However, having teased out these 

differences Gersick had identified further evidence that points to the need to understand what is 

occurring in the minds of project managers. As Gersick observed, “(individuals) wrestled 

consciously with decisions about when to persevere with a course of action and when to 

interrupt it,” (1994, p.40). Significantly the observation that individuals made choices about 
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which approach suited their circumstances points to an effect of the contextual feedback as 

individuals change project activity in order to achieve their goals. There is thus a need to carry 

out research that will differentiate between temporal pacing and schematic information 

processing constructs as key underpinning psychological processes.  

 

1.4 Schematic Information Processing 

 

The literature on industrial and organisational psychology has described a new era in 

organisational behaviour research that requires new methods. Rousseau (1997) identified a new 

era needing to deal with an increasingly complex view of information processing and greater 

recognition of the complexity within organisations in which groups are embedded. The 

following brief examination of the research literature on cognition presents the alternative 

construct of cognitive schemata as a possible explanation for the goal directed behaviour 

observed in the foregoing project and taskforce groups. The literature provides substantial 

evidence that cognitive schemata are a key mechanism worthy of investigation in order to 

understand goal directed project manager behaviour. Pertinent research findings are reviewed, 

which describe the effect of cognitive schemata on information being processed, and how 

schemata themselves are affected by the information they process. This includes several 

examples to show how theory has been applied to the real world settings of goal orientated work 

groups. The current state-of-the-art in the field does have, however, a number of limitations, 

which make currently available cognitive models difficult or inappropriate to operationalise 

within project management environments as noted.  An essential concept within this theoretical 

framework is the link between individual behaviour and cognitive schemata. The importance of 

establishing this link is that individual behaviour, sometimes called schema-products, is the 

observable part of the effect of schematic information processing. The link validates approaches 
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used by many theorists to investigate cognitive schemata through these observable substitutes of 

cognitive processing, e.g. verbal or other behaviour. 

 

The group goal achievement theorists have addressed the relationship between individual 

behaviour and change through constructs such as 'social entrainment', which suggests that work 

pacing activity is linked to an external signal or cycle that serves as a pacer, and a ‘punctuated 

equilibrium’ in which periods of relative stability are broken at the midpoint (the pacer) of 

allotted project time by change (Futoran, Kelly, & McGrath, 1990; Gersick, 1994). I propose 

that an alternative stronger explanation for the observed phenomena arises from the cognitive 

processing literature. Cognition was shown to be implicated in descriptions of activity choice by 

the goal achievement theorists since the individuals observed seemed to become aware of new 

information that was meaningful due to their situation, which led them to change their activity. 

 

1.4.1 Cognitive Schemata 

 

It is clear that cognitive processing has become a leading theoretical perspective for 

understanding and predicting human behaviour in work environments, despite the few 

applications to date in project management contexts. Rosseau summed up the state-of-the-art in 

social cognition as arising from, “turbulent competitive environments, technological 

sophistication, and flexible organising ,” as giving rise to, “… an expanding interest in 

managerial cognition and the broader domain of information processing by firms and 

individuals,” (1997, p.529). This trend concerning the use of schemata in the processing of 

information in social situations in order to facilitate our understanding of phenomena has, if 

anything, only increased since then as evidenced by numerous pieces of research aimed at 

understanding the cognitive processes underlying people’s behaviour (Meyer, 1996; Bartunek, 
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Lacey & Wood, 1992). Within organisations, individuals are challenged to find their way 

through a high volume flow of information and to make decisions and carry out appropriate 

behaviours (Walsh & Charalambides, 1990). Schemata have received particular attention over 

the past two decades within the organisational literature and have been shown by many 

researchers to be basic elements in cognitive processing allowing individuals to function with 

relative ease at work (Gioia & Poole, 1984; Bartunek, Lacey & Wood, 1992; Walsh & 

Charalambides, 1990). 

 

Schemata are accepted by most theorists as the knowledge structures implicated in work-

related cognitive processing since people can retain a large repertoire of 'organisation-relevant' 

knowledge and many agree that they are fundamental to understanding organisational behaviour 

(Walsh & Charalambides 1990). Theorists and researchers in the field of social cognition have 

presented theories, models and frameworks that take a schematic information processing 

perspective (Wofford & Goodwin, 1994; Walsh 1988; DeCiantis & Kirton, 1996). Research into 

schemata is based on the view that it is possible to elicit material, which represents the product 

of processing activity by underlying cognitive constructs called schemata. Material may also be 

elicited on complex schemata that are used to model individual expectations about a system and 

its system goals, which are termed mental models (Endsley, 1995a; Rouse & Morris, 1986). 

Research on schemata that use observable behaviour to demonstrate underlying cognitive 

processes, extends from routine behaviour (Goia & Poole, 1984) to dynamic and complex 

decision-making contexts such as work systems (Endsley, 1995a). There are many applications 

of schema theory in work environments although few that look at issues contributing to group 

goal achievement. One early example, often cited in the literature, highlighted the risks due to 

effects of cognitive schemata, where experience led individuals to develop very focused 

behaviour. In this study Dearborn and Simon (1958) explored systematic information-processing 
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limitations in managers who had been exposed to the particular goals and reinforcements of one 

organisational  department. They found that these managers attended only to information of that 

type in situations related to departmental activities, resulting in a narrowed perspective.  

 

1.4.2 Goal Oriented Behaviour 

 

Schematic information processing offers a strong underpinning construct for the goal 

directed behaviour observed in project groups. A range of specific cognitive mechanisms are 

mentioned in the literature, which provide detailed explanations for how cognition leads to 

behaviour. It is proposed that during group goal achievement, individuals first attribute meaning 

to the feedback received from their organisational context through an existing or modified 

schema and then decide on a relevant course of action, again according to an existing or newly 

developed schema. Gioia and Poole (1984) showed, for example, how that same sequence of 

events would occur for common organisational events using free elicitation of information from 

subjects in their laboratory, and, analysis of these verbal protocols using content analysis and 

multidimensional scaling. Furthermore, in terms of achieving group goals, theorists have 

shown that shared mental models where, “team members hold compatible models that lead to 

common expectations and coordinated action” (Klimoski & Mohammed, 1994, p420), can lead 

to improvements in goal directed performance (Cannon-Bowers et al., 1993). Therefore, I 

suggest that a case can be made for the genesis of both types of pacing (Temporal Pacing and 

Temporal Maintenance) noted by Gersick (1994, p. 39) lying in cognition through, for example, 

shared mental models (Peterson, et al., 2000) and routine, fairly automatic pieces of behaviour 

(Goia & Poole, 1984). 
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Other theorists have looked at issues of situation awareness (Endsley, 1995b), which is 

the study of complex goal-directed behaviour in particular work contexts where ‘right’ versus 

‘wrong’ decisions can be made. This has been a fruitful line of research in environments 

where training and task monitoring routinely occurs in closely controlled conditions, e.g. the 

situation awareness of pilots as it relates to dynamic human decision making and behaviour 

change.  In this field theorists have developed models that detail the projection capabilities of 

an individual’s cognitive system, by which they make correct decisions about current action 

that will take them to their goals, in order to progress toward a desired goal state (Endsley, 

1995a). The many available laboratory approaches in the literature have tended to have a 

limitation however, in view of this current investigation, in focusing on what happens internally 

within the individual, rather than what they were reacting to in their (external) context. 

 

Wofford and Goodwin (1990) have, however, investigated the issue of how feedback 

affects decision making through the action of cognitive processing. Their findings support the 

view that activity choice is an observable schema-product of the effect of feedback, and that 

different cognitive paths are triggered by different feedback conditions. In this laboratory 

study of 85 subjects, participants were randomly allocated to each of three conditions where 

they received positive, negative or no feedback about the effect of their decisions on 

subordinates. Wofford and Goodwin (1990) hypothesised that no change in participant’s 

decisions (the schema-product) would be observed where participants did not observe a 

discrepancy between the desired and actual effects. Therefore an outcome of ‘no change’ 

inferred a continued use of a cognitive path. Where feedback indicating discrepancies was 

received they hypothesized participants may try another path of their existing repertoire of 

behaviour, and some change in proposed activity would be observed. Where repeated 

negative feedback indicating discrepancies was received, they expected and found that 
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activity change was observed. This indicated, through substitutes for the unobservable 

cognitive processes, that as the gap between individual expectations and performance 

significantly increased, so too did new strategy processing. The approach they took in this 

study generally reflects the current understanding presented in the literature of how schemata 

facilitate individual selection of the ‘right’ behaviour. It is believed that individuals are guided 

by repeated negative feedback to move through previously successful behaviours, then to 

modify their behaviour, and finally to develop new behaviour to fit a current situation (Goia & 

Poole, 1984; Lord & Kernan, 1987). In natural project settings, while it is anticipated that the 

project manager would be processing a diverse assortment of feedback on any issue from a 

variety of sources, it is still anticipated that at an elemental level the same cognitive principles 

would apply during cognitive processing. 

 

Increasingly over the past decade a significant number of theorists have applied 

schema theory to group contexts outside the laboratory (Endsley, 1995a), although none of 

these approaches match the specific circumstances of project managers closely enough to be 

transferable. In natural project contexts it is generally anticipated that individuals would use 

various information sampling approaches, and long-term memory structures, such as 

schemata within a relevant system mental model, to more automatically select relevant 

actions where possible in order to circumvent the limitations of working memory (Schank & 

Abelson, 1977). Mental models are used by many theorists to reflect how systems of 

schemata that have a particular goal focus assist individuals to understand feedback and 

choose appropriate activity. Rouse and Morris (1986) have explored this related schema 

concept, which they view as a complex group of schemata used by individuals to model the 

behaviour of systems with known goals. These provide, in their view, a mechanism whereby 

individuals are able to generate descriptions of system purpose and form, explanations of 
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system functioning, as well as observed system states and prediction of future states.  A 

number of theorists therefore view individuals as, “forming a set of goals that relate to some 

system.” These goals can be thought of as ideal states of the system that they wish to achieve 

(Endsley, 1995a, p. 47; Casson, 1983; Rouse & Morris, 1986). Plans are devised for reaching 

the goal using ‘projection capabilities.’ Where available, existing scripts - schemata for 

routine behaviour (Goia & Poole, 1984) - provide the action required to reach the goal, and 

when not available actions are devised to allow for plan completion (Wofford & Goodwin, 

1990). 

 

In summary, cognitive schemata are thus presented in the literature as being 

practically relevant as descriptors of certain decision processes because people retain 

knowledge schematically and derive meaning from incoming stimuli, and they also make 

comparisons between current and ideal states, through a projection of possible future states. 

Such cognitive mechanisms are thus proposed to reflect those likely to be used by individuals 

in project systems. The available applied behavioural and cognitive theory falls short, 

however, of providing models that can be used in natural project settings to investigate or 

modify change-related behaviour and understand the risks and benefits involved. 

 

1.5 Advances and Limitations of Theory and Models Available 

 

In this section limitations of the available theory will be described and an outline of how 

these are addressed through the current research provided. It will be demonstrated that research, 

such as this current study, grounded in a conceptual framework derived from the available 

literature on cognition in Chapter 2, is necessary to provide critical information about the 
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underlying individual phenomena that lead to unplanned change during the pursuance of project 

group goals.  

 

The time-based theorists had independently addressed unplanned change leading to 

goal achievement through observation and analysis of project behaviour, which led to the 

development of explanations involving time-related pacing constructs. Research of the time-

based models that has occurred to date suggests that a time-related pacing effect is evident, since 

research into each of these time-based models has consistently supported those findings. The 

Kelly-McGrath entrainment interpretation (1985), in particular has generated significant 

investigations, primarily as part of a long-term research programme at the University of Illinois 

(McGrath, 1991). The research that has followed has been framed from the perspective of the 

same paradigm, being essentially descriptive in that it explores observable effects of time on 

behaviour, rather than being a test of theory regarding the causal factors proposed. A number of 

lines of inquiry have been pursued such as the investigation of: systems for improved 

observation and measurement of behaviour (Futoran, Kelly & McGrath, 1989); the 

capacity/capability hypothesis (Kelly, Futoran & McGrath, 1990), and group membership 

dynamics (Arrow & McGrath, 1995). The constructs have also generated research on 

applications of the approach within a number of contexts with the aim of analysing systems and 

improving functioning of the teams concerned (Hollingshead, McGrath, & O’Connor, 1993). 

Furthermore, many general applications of these theories have also been found useful in other 

fields such as marketing (Hummel, Van Rossum, Verkerke, & Rakhorst, 2001). McGrath 

himself has, however, identified the need to move from the very important, but essentially 

descriptive nature of much of the earlier research findings, to the identification and research of 

the underlying psychological constructs (Arrow & McGrath, 1990), but to date has only 

attempted this in a very limited way. This research was designed to critically consider the 
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underlying constructs through observable behaviour, e.g. by investigating the relationship 

between time-related events arising internally vs externally to the project system, and unplanned 

change. 

 

Further research of Gersick’s (1988) approach has identified a confound of individual 

level phenomena with group phenomena.  Such criticism arose in the study by Seers and 

Woodruff (1997), which found evidence of a midpoint effect that occurred in both individual 

and group tasks. This criticism can now be extended to include organisational phenomena, in 

view of later research by Gersick (1994), which shows that midpoint transition effects are also 

apparent at an organisational level. Seers and Woodruff’s (1997) replication of Gersick’s 

research on task-force pacing collected reports of work done by 50 students who were 

simultaneously engaged in individual and group tasks under a deadline. The researchers wanted 

to test whether there was a midpoint transition (radical changes) in either the time allocated for 

the work or the conduct of the tasks, between the first and second half of the individual or group 

tasks. Seers and Woodruff found time-related pacing effects for both tasks and evidence of a 

midpoint transition - although the nature of the change did not suggest a discontinuity between 

stable phases. They described their findings as more appropriately interpreted within the 

theoretical domain of McGrath’s proposed, “psychology of time (McGrath & Rotchford, 1983), 

rather than as a group development issue (Seers and Woodruff, 1997, p. 185). They also raised 

the possibility that Gersick’s work confounds the pacing of work in groups with group 

development over its entire life span, since the same effects were evident in both the individual 

and group tasks. In their view people (individuals) were making judgements about how early or 

late they would finish their tasks. Such findings underline the possibility, as I propose, that the 

observed effects could be due to individual cognition, which merely have an observed effect at 

the group level; and secondly, that the effect is related to project outcome achievement rather 
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than the duration of the task group’s life span. Since this study involved the collection of a 

complete record of feedback and change events, and checked the meaning each held for the 

project managers it was possible to differentiate between unexplained (perhaps induced) pacing 

effects and meaning-based effects that can be related to proposed foci of project-related 

schemata. 

 

Elements of a competing explanation involving cognitive processes were presented. I 

propose that theory in the cognitive field provides the underpinnings for a strong supplementary 

explanation for project manager’s behaviour leading to goal achievement and understanding 

how unplanned change occurs, but falls far short of a model appropriate to the dynamic natural 

settings of real world projects. A few theorists have linked the fields of group behaviour and 

cognition, but have criticised the time-based models as appearing to present coordinated 

activity as requiring little awareness by the individuals concerned. They suggest therefore 

that the entrainment behaviour lies at the high end of a continuum where groups operate from 

very closely shared mental models (Klimoski, & Mohammed, 1994, p. 425).  This current 

research will attempt to ameliorate this type of limitation by the inclusion of a range of projects 

in the study. 

 

A related issue important to this current study is that both the type of project groups 

observed by Gersick and McGrath and those used in the cognitive research presented, are not 

representative of contemporary project groups. Notes about the project groups selected by 

McGrath and Gersick provide no indication that they applied any project management tools to 

their work, which it is proposed, would be in evidence if they had accumulated knowledge and 

skills in project management. There could possibly be a limitation inherent in the studies of the 

time-based theorists, in terms of how representative their research groups were, which could be 



 

 

44

highly pertinent to their observations. Where team members have poorly developed cognitive 

schemata, which would incorporate knowledge in applying generally accepted techniques of 

project management (Appendix 1, pg 264), it is proposed that their projects would be relatively 

‘unstructured’ (Turner, 1999). It is a reasonable assessment that those involved in the projects 

observed were less skilled in the application of such techniques, and therefore had less well 

developed cognitive schemata relating to the management of projects. This research sampled a 

natural cross-section of project managers from diverse industries, who also had varied project 

management experience, to overcome this limitation. 

 

Furthermore, it is proposed that McGrath’s most recent version of his model, which 

incorporates effects from the whole organisation system as a back-drop to the study of group 

membership dynamics, has led it to be less applicable to the focused study of project groups. 

This broader model seems to merge with more general organisation theory, which traditionally 

proposes that organisations are an aggregate of interlinked groups (Katz & Kahn, 1978). While 

this breadth to McGrath’s theory may be appropriate to the unstructured groups he observed, 

which were composed of individuals who came together within the organisations concerned to 

do special work tasks, it is proposed that this broad model can be considerably refined in order 

to focus in on the drivers of unplanned activity changes that are important in project groups 

achieving their goals. This research endeavoured to narrow down and identify the key factors 

arising from these systems that are really necessary to understand unplanned activity change in 

project groups.  

 

Gersick’s, and to a large degree McGrath’s, focus on the ‘external’ variable of time as 

opposed to other variables raises several further possible limitations in generalizing the 

findings, since any particular issue can be internal or external to a group project depending on 
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the context in which it arises. This view seemed endorsed by McGrath (1991, p. 168), who 

described issues as “context-related, … e.g., a negotiation activity does not always occur in 

response to conflict; it may occur during the initiation of a project.” Particularly when the 

aforementioned project management structuring techniques are applied, the variable of time 

becomes strongly internalised, through media for sharing information across the group 

(Hutchins, 1995a) such as milestone and project plans, into the project system.  This removes 

any opportunity for entrainment to time to function as an external pacer during the course of a 

project unless there is, for example, an externally imposed change to the deadline, although it 

could still be significant as an internal pacer. The effect of this type of limitation was 

ameliorated in the current research study, which first checked whether other variables and 

sources of feedback outside the project system was implicated, and then investigated any 

differential effects both within and outside the project system. It was anticipated that the 

project-related schemata of contemporary project managers will be affected by a wider 

variety of feedback than was considered significant by the time-based theorists. Due to the 

complexity of the work involved (Kerzner, 2000; Turner, 1999) it was postulated that 

multiple foci would have become meaningful to project managers during the development of 

their project-related schemata.  

 

That group members showed strong views about what activity should occur at the outset 

is seen by the author as a key signpost to the actual nature of the underlying processes involved. 

I proposed to investigate whether such behaviour can most effectively be explained as the 

activation of individual cognitive schemata at the outset of the group projects, which were 

developed by individuals through prior experience. (Such active schemata may not necessarily 

have been gained through project work experience and are not purported to be rich examples of 

project-related schemata.) 
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Time-based theories of group goal achievement would thus benefit by establishing 

what feedback impacts on project managers, and therefore on group behaviour and what that 

impact is. While both time-based theorists observe behaviour change in groups across time, 

they fail to provide an account of the processes occurring within individuals that lead them to 

judge that adequate progress has, or has not been made, and fail to account for how new 

practices are chosen if it is judged that there is a need to change practices. Similarly, and 

despite highlighting Gersick’s failure to separate group dynamics from individual behaviour, 

Seers and Woodruff's research (1997), which advanced our understanding by identifying that 

the pacing effect did not belong solely to group projects, failed to identify what phenomena 

act to change behaviour. The available evidence suggests to me that the time effect observed 

is part of a more complex mechanism operating at a cognitive level to affect behaviour. 

Further supporting this view are McGrath’s and Gersick’s own observations, which identify a 

number of types of activity change that are not solely time-related, e.g. technical and conflict-

related activity change. Since replicative studies have endorsed the same categories of activity 

this suggests that these are strong indicators that the nature of the underlying phenomena 

involved implicate related issues. 

 

What is apparent, however, is that both time-based approaches to understanding project 

goal achievement clearly depend on the individuals involved to, either consciously or 

unconsciously, attribute meaning to their situation and assess a need for change. This points to 

the likelihood that unobservable cognitive constructs, such as project-related schemata and 

cognitive processes by which individuals evaluate their progress and attribute meaning to their 

situation, provide the mechanism by which the need for change is identified. Furthermore, a 

cognitive explanation for the observed phenomena would seem in many ways to be more central 
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to the genesis of unplanned change as opposed to the construct of entrainment. More 

specifically, perhaps time-related pacing effects are an outcome, or secondary rather than 

immediate product, of underlying cognitive activity.  

 

Various cognitive mechanisms by which individuals evaluate a need for action have 

been the subject of numerous research studies, and while there is often controversy about 

their exact nature there is agreement that the existence of underlying constructs can 

legitimately be inferred from overt behaviour – their schema-products (Gilson, 1995). It is 

proposed, however, that the degree of transferability between existing models developed for 

the highly controlled circumstances of the domains in which the effect of feedback on 

behaviour has been investigated, and natural project settings, is low due to differing demands 

placed on schemata in each environment. On a flight deck, for example, adherence to correct 

procedure through the individual’s response to largely physical cues is essential and therefore 

rewarded, while on a unique project an ability to envision new and untried pathways to 

achieving goals may be rewarded. Therefore at a theoretical level a test of transferability due 

to, “common underlying cognitive processes,” (Gilson, 1995, p.3) cannot be met. Beyond 

such contextual issues there are further limitations due to the difficulty in collecting 

comparably detailed information in order to apply such models. Full monitoring of each piece 

of information perceived by a project manager in complex natural settings is rarely possible.  

 

In summary, there are many limitations of existing theory to explain unplanned 

change during projects. The time-based theorists have in effect proposed a number of 

unobservable constructs in order to bypass the issue of cognition, and the workload involved 

in information processing. This section examined the advances made by those theorists in the 

area of group theory, but also highlighted significant limitations in its applicability to project 
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management contexts due to the way the theorists had approached their studies aimed at 

understanding activity change in groups set up to achieve particular goals. This has generated 

significant developmental research in McGrath’s case and some critical research in Gersick’s 

case. Furthermore, the behavioural evidence suggests that cognitive development of project-

related schemata may lead project managers to focus on particular information, some of which is 

gained through their familiar tools and techniques. The impact of a schematic approach to 

information processing in project management contexts could therefore only be inferred by me 

from a brief review of related observations of cognitive theorists, and from the limited available 

research undertaken, since prior theory was not transferable to this new context. The time-based 

and cognitive perspectives on activity change that are available provide: 

 

1. An incomplete explanation of what causes activity change during the pursuit of 

project group goals in the case of the time-based theories, since the cognition of 

project managers - a potentially significant mechanism of behaviour change - has 

not been adequately dealt with;  

2. Models that are inadequate to deal with the special context of unique group 

projects; and  

3. Theories that were developed through research on groups in artificial laboratory 

settings, which do not adequately reflect the contemporary range of groups found 

in natural project settings. 

 

These issues justify further investigation of the relevance of feedback to unplanned 

change during projects in order to provide a critical level of understanding currently missing 

from the time-based and cognitive theories and models. 
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1.6 Remaining Research Questions  

 

This chapter has identified that there remains a need for investigation of how 

individual cognitive phenomena come into play during project goal achievement. This thesis 

takes a schematic information processing perspective in order to address the central research 

question of what triggers unplanned change on group projects. The answers to a number of 

contributory questions were pursued through the ensuing investigation. These were: 

 

1. What are the foci of project-related schemata? 

2. Are project-related schemata generic across contexts? 

3. Are project-related schemata qualitatively different to other management 

schemata? 

4. What characteristics must feedback have, in order to impact on project-related 

schemata and cause activity change? 

5. Does activity change on group projects have any unique characteristics 

compared to changes observed in neutral laboratory contexts following new 

information?  

 

It was anticipated that answers to these questions would provide a critical level of 

explanation missing from the time-based models of group goal achievement, which cannot be 

filled from existing cognitive theory. An improved understanding of these issues opens up 

improved possibilities for the management of risks associated with unplanned change on 

projects. If, as suggested by McGrath and Gersick, unplanned change is driven by time-

related pacing mechanisms through entrainment, then solutions are harder to devise since 

time, as individuals experience it, is a constant and finite resource. Possible solutions from 
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that perspective are somewhat clumsy, e.g. they may relate to issues such as the timing of 

new information or activity when project managers are in a state of readiness or are 

vulnerable to its impact, perhaps at the midpoint of their projects. Considering that a major 

aim of applying project management methods in contemporary organisations is to have 

greater control of the work activity that creates desired change, than might have otherwise 

occurred (Pellegrinelli, 2002; Packendorff, 1995), this would be a serious limitation. If, 

however, it was revealed that cognitive schemata are the individual mechanism through 

which feedback influences project activity change, many lines of influence would be possible 

throughout a project. Such knowledge could also value-add to project management 

applications by enhancing our capacity to add to or further develop methodologies to improve 

project flexibility and potential for the efficient take-up of desirable change through a 

project’s life. The next chapter describes the development of the conceptual framework for 

this study from what is known about how schemata function during cognition, and the 

author’s hypotheses about the issues within the domain of project management.  
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CHAPTER TWO: CONCEPTUAL FRAMEWORK AND HYPOTHESES 

 

2.0 Introduction 

 

As there were no cognitive models available that were directly applicable to the dynamic 

and complex circumstances of project management groups that work to achieve unique goals, a 

conceptual framework for this research was developed. The aim of this chapter is to present that 

framework and the hypotheses proposed by the author regarding project managers’ cognition, 

which arose from the broader literature on schematic information processing and goal orientated 

group and organisational behaviour. This framework is then used to facilitate and focus the 

study during the operationalisation of key variables for testing hypotheses according to the 

accessible and observeable schema-products of cognitive processing (the feedback events and 

related activity change). The basic assumption of the framework was that project managers have 

cognitive schemata, which assist them to meaningfully act on their environment. The following 

chapter outlines the author’s proposition that project managers’ schemata have key foci, and 

unplanned changes to project activity occur due to the function of those schemata in assisting 

project managers to derive meaning from informational feedback. 

 

2.1 Theoretical Background to the Conceptual Framework 

 

This section presents the key aspects of existing theory in regard to schematic 

information processing, and highlights significant consistency in observed behaviour and 

interpretation of research findings that have evolved over almost a century. Notable authorities 

in the field do not distinguish between static cognitive structures and dynamic procedures 

(Hastie, 1981). Neisser’s model (1976) of information processing is, for example, significant as 
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it reconciles an individuals’ understanding of their situation as both a product and process 

(Adams, Tenney, & Pew, 1995). This is an important part of existing theory and necessary to 

understand how cognitive schemata can both guide an individual’s search for information, but 

also react to or absorb that information so that the individual benefits from experience of the 

information encountered in, for example, a project context. Broadly stated this rich and complex 

theory details a number of aspects that are relevant to the current discussion. 

 

Firstly, in Neisser’s (1976) view a schema was, 'that portion of the entire perceptual 

cycle, which is internal to the perceiver, (and) modifiable by experience.' Neisser suggested that 

a schema functions something like a plan for finding out further information, as well as 

functioning like a format for accepting and decoding information, and went on to propose that 

unlike a computer format, 'the information that fills in the format at one moment in the process 

becomes part of the format in the next, determining how further information is accepted.' As 

theorists, such as Smith and Hancock (1995) have emphasised, the benefit of Neisser’s model is 

that it explains how maintaining an awareness of the current situation is possible, provided that 

the flow of information is manageably paced and reasonably compatible with knowledge and 

experience constituting the perceiver’s operating schema. Neisser’s model is proposed in the 

literature as most closely characterizing cognitive processing by adults due to its maximum 

efficiency (Taylor & Crocker, 1981) and therefore of individuals within the context of an 

organisational environment and is the view adopted in this discussion. 

 

It would, as stated by Taylor and Crocker (1981), clearly be prohibitively time-

consuming for individuals to match a stimulus configuration against all prior experiences when a 

problem needs to be solved quickly. It is believed that individuals need guidelines or rules for 

processing that enable them to select the relevant incoming information quickly and efficiently. 
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This has led many theorists to adopt Neisser’s view of hypothesis-driven processing as opposed 

to data-driven processing (Tesser, 1978). This means that schemata are viewed as assisting 

individuals engaged in goal-directed behaviour by allowing them to take in or fill in 'chunks' of 

information (Black & Bower, 1979), as opposed to laboriously processing each small piece of 

data in order to have access to it. Schemata are considered, for example, to have certain 

processing capacities, which structure thinking and hence act as hypotheses, or ‘naive’ theories 

(Tesser, 1978). These hypotheses affect the attribution of meaningfulness to particular 

informational events and an individual’s search for additional information to fill gaps, where 

they anticipate information should be. Hastie's review (1981) cites numerous related definitions, 

where schemata were defined as a, '..framework for tying together the information about any 

given concept or event' and Tesser's definition below, where a schema was viewed as being: 

 

“a naive theory of some stimulus domain...which tells us what to attend to. Like a 

naive theory, it makes some attributes relevant, that is, salient, while allowing 

others to be ignored. Second, a schema contains the network of associations that 

are believed to hold among the attributes of the stimulus and thereby provides 

rules for thinking about the stimulus. Thus when information conveying some 

relevant attribute is unavailable from the stimulus itself or is ambiguous or is 

unavailable from memory, the schema allows for the "filling in" of such 

information with default options” (Tesser, 1978, p.290). 

 

If we treat the active schema as an internal hypothesis about goal achievement in a 

particular context and conceptualise the relationship between a schema and a specific 

feedback event in terms of whether the event is congruent, incongruent, or irrelevant 

according to the individual's expectations formed due to the schema, the results of much 
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experimentation become clearer, which leads to the structuring effect of schemata detailed in 

the literature. 

 

The structuring effects of schemata during processing have fairly consistently been 

described in terms of observed behaviour that reveals a sensitivity to accept information 

congruent with the operating schema(ta). This has a number of features or properties that must 

be appreciated to gain an understanding of their nature and their relevance to individual 

cognition during project group goal achievement. A vast body of research has found that 

according to an individuals’ schemata, they will frequently add to observed data with material 

from the operating schemata, or search for the data, to fill in the gaps in environmental 

feedback with information that is congruent with their expectations according to their 

operating schemata. By helping individuals to make sense of what would otherwise be 

disjointed pieces of information, schemata provide a basis for evaluating experience and for 

solving problems. Early laboratory research on schemata produced findings that indicated it had 

the potential to explain complex behaviour, such as problem-solving (Newell & Simon, 1972), 

and complex reasoning (Schank & Abelson, 1977), which led organisational behaviour theorists 

to view the perspective as applicable within organisations (Gioia & Poole, 1984).  This has now 

been endorsed by later field applications (Lau & Woodman, 1995). Unfortunately, very little 

research has occurred specifically on the search direction of a schema and how problem-

solving occurs (Taylor & Crocker, 1981). It has been firmly established, however, that 

individuals will frequently overlook data that does not fit with expectations according to 

existing schemata (Taylor & Crocker, 1981). 

 

An example of a field study that demonstrates the function of schemata on how 

information is processed is Lau and Woodman's (1995) study of the interaction between 
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individual differences and organisational change schemata held by students and staff of a 

university, which was considering changing a university tradition. Change schemata were 

defined as, “a sense-making framework containing organized knowledge of change 

attributes” (p. 538), and were confirmed through surveys and interviews to have the foci of 

causality, valence, inference and possibly stress, since each subject had views about change 

that could be classified under those categories (Lau & Woodman, 1995). The study showed 

how ‘change schemata’ functioned by assisting individuals to see (or hypothesize) relevance 

of certain types of information according to these foci, which they were shown to attend to, 

and therefore accept congruent information perhaps to the exclusion of other types of 

information. Through causal pathway analysis it was demonstrated that an individuals’ 

attitude toward change, i.e. how they perceived and interpreted the change, was an outcome 

of their understanding of the changes guided by their organisational change schemata. 

However, the effect of individual differences, which is less relevant to this discussion, were 

less clear.  

 

2.2 Project Managers’ Cognitive Schemata  

 

It can be seen from the foregoing general discussion that cognitive schemata are likely to 

be essential and beneficial elements of a cognitive explanation for the project group behaviour 

changes observed by Gersick and McGrath. However, they may also be a constraint when 

project managers need to absorb new information. As individuals and groups progress through 

an environment rich in project-related and other feedback toward achieving their goals, these 

cognitive structures, which may be termed ‘project-related schemata’, perform a critical 

function for project managers, who could otherwise not process the volume of incoming 

information. From McGrath and his colleague’s observations, for example, it would follow that 
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individuals identify the need to move into modes 2 and 3 (see Table 1.1, p. 26) following their 

evaluation of new information assisted by these meaning-based cognitive schemata. Within a 

goal-directed mental model (Endsley, 1995a) individuals would assess where they are currently, 

and the additional behaviour(s) they might need to engage in to achieve their ideal state (goals). 

This would then be communicated to other project members as was observed in the audio and 

video material reported by Arrow and McGrath (1995) and Gersick (1988). As will be seen, 

however, this basically simple rationale has a number of convolutions, which have been 

investigated in prior research, that enable project managers to deal with the significant 

complexities of the project context. 

 

It appears that new, or partly new, schemata with similar, if not identical processing 

properties can be adopted from those with whom individuals come into contact, such as project 

team members and informational ‘media.’ Schemata, which have processing effects identical to 

those developed by the individuals themselves have, for example, been created by researchers in 

the laboratory, when the context was made explicit through a thematic lead-in to story material 

(Bransford & Johnson, 1972). Additional information provided by researchers had the effect of 

'setting the scene' for subjects (Taylor & Crocker, 1981), and can be seen to have provided the 

subjects with a goal system, or ‘mental model,’ within which schemata with relevant foci could 

function to direct attention to pertinent information, so that the story could be understood. 

Parallels can be drawn between these types of findings and project management contexts where 

responsibility for analysing the meaning of issues, for example, may be delegated across a 

number of project members, who then share their interpretations, and thus the project manager 

builds up an overview of all the elements. Furthermore, cognitive theorists, such as Hutchins 

(1995b) have demonstrated that work teams use media and techniques to share information and 

solve problems in a manner that can effectively distribute the cognitive workload, thus 
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demonstrating the essential, if publicly unspoken, function of such techniques. I suggest that the 

navigational work teams he studied that applied tools and techniques peculiar to the field, faced 

problems and issues analogous to those in project situations, and the findings demonstrate that 

team members are themselves particular sources of processed information for a project manager. 

From the limited experimental and applied evidence available therefore, it seems that feedback 

from project group members and informative ways of representing the context, problems and 

solutions through media, would be necessary to information processing involving relevant 

schemata within a mental model appropriate to this domain.  

 

A schematic perspective is therefore a powerful way to view how individuals process 

large amounts of organisational information, such as feedback about their work activities while 

they are engaged in achieving group goals since, in addition to not depending on information 

processing by a single individual as discussed, it also provides flexibility. For example, the 

current cognitive approach taken by many organisational theorists leans strongly toward 

schematic mental representation of surrounding phenomena, which postulate large differences 

between the structure and content of the stimulus and its mental representation (Hastie, 1981). 

Therefore feedback that indicates high levels of noise during a construction project, for example, 

doesn’t have to impact on a schema specifically receptive to feedback for construction noise. 

The feedback merely has to be perceived and reacted to as a ‘technical issue’ that needs to be 

overcome by setting in train activity to develop a strategy leading to either a reduction in the 

noise, or to a way of reducing the impact on those who might be affected. And thus the 

underlying cognitive structure of schemata would lead to McGrath’s (1991) view that activity 

clusters within several categories, such as, ‘solving technical problems.’ A schematic approach 

is thus clearly useful as one moves out of the laboratory and into organisational contexts, since 

the form of the feedback event does not have to lead to change that is very prescribed. It 
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therefore allows for the development of new strategies or approaches to deal with the issue as is 

required in the real world (Wofford & Goodwin, 1994; Gailbraith, 2001).  

 

2.3 The Conceptual Framework 

 

As implied earlier there are as yet no definitive conclusions about the exact form 

structures for schematic processing take or whether activation occurs through an automatic or 

semi-conscious mental process.  In keeping with the current literature (Macrae & Bodenhausen, 

2000), the position taken in this study was that project-related schemata are conditionally active. 

The current state of activation (currently active as opposed to inactive) of particular structures, 

and meanings they convey, is conventionally inferred through the relationship of inputs 

(feedback) to continuation or changes to observed or reported behaviour (Dearborn & Simon, 

1958; Wofford & Goodwin, 1990). The following outline focuses therefore on these key 

variables. 

 

2.3.1 Information Pathways 

 

Figure 2.1 describes a pathway followed by new information – the feedback events – 

that enter the part of the cognitive system actively dealing with project-related information at 

arrow 1. A generic project management mental model that applies to all projects when there are 

no strong competing influences is important as it provides a framework so that early information 

about each new project can be located within a broad general system of expectations and goals. 

If feedback is relevant to the operating mental model the event is matched for congruency with 

operating schemata, which may direct a further search for information at arrow 2. This leads to a 

faster processing of in-schema information and slower processing of out-of-schema information 
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that may prompt a search for additional information and activate other cognitive links to derive 

meaning. The information may, if significant enough, precipitate a shift to an alternative mental 

model or further evolution of schemata within this mental model. The outcome of this 

processing is derived meaning. Depending on the meaning inferred, the new information may 

result in activity change at arrow 3. 

 

Figure 2.1: The conceptual framework and information pathways. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

The conceptual framework discussed is based on individual phenomena. However, all 

external interfaces, those pathways indicated by arrows entering or leaving the system 

encompassed by the project management mental model (Figure 2.1) are affected by the project 
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group context from which the project manager cannot be divorced. As will be shown in the 

following outline of cognitive processes there are a number of established effects that are 

anticipated from prior research due to interaction of both the inputs and outputs to the system. 

 

2.3.2 Cognitive Processes 

 

The foregoing background literature on schematic information processing indicates 

that maintaining an awareness of the environmental context through available feedback 

sources (Figure 2.1, a) involves a significant attentional and conceptual workload using 

significant cognitive resources, which may potentially be offset by the resources available 

across the workgroup (Salas, Prince, Baker, & Shrestha, 1995; Rogers, 2001) and the 

informational tools available in project systems (Hutchins, 1995b).  In their review of team 

Situation Assessment, Salas, Dickinson, Converse and Tannenbaum (1992) have proposed 

that the limitations of each individual’s schemata in long-term memory can be offset by the 

process of exchanging and coordinating information. They report finding that the process of 

perceiving environmental information was affected by expectations developed from the 

communication of knowledge about mission objectives, their own tasks, other relevant tasks 

and team capabilities. Individuals in contexts, such as pilot crews, have also been observed to 

use a number of strategies to overcome the limitations of working memory. These include the 

modification of attention deployment on the basis of other information or active goals, as 

described by Braune and Trollop (1982), and information sampling from other sources, as 

identified by Wickens (1992). 

 

And thus the available evidence leads to an expectation that in project management 

contexts individuals are using a number of analogous processing strategies. The information 
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sources in this case are other team members as has been shown in the case of clinical teams, 

which depend on information derived through other team members’ specialties (Banks & 

Millward, 2000) and the numerous sources of feedback in the project environment derived 

through application of project management tools as discussed. Factors such as judged 

relevance of the feedback (Figure 2.1, b) increase the likelihood of it being disregarded if 

seen as irrelevant. Where the feedback event is judged relevant and congruent (Figure 2.1, d) 

to the goal system of the operating schemata current activity is likely to continue. Within this 

context feedback from the project group members could potentially have a strong effect, 

since it is likely to be relevant to the project system. A strong effect for feedback arising from 

group members was, for example, illustrated by the network simulations done by Hutchins 

(1995a), who modelled the effects of cognitive processing across a distributed network. 

 

The individual relies therefore on a wide range of schema structures and schematic 

processes, in order to maintain the production of appropriate activity in the achievement of work 

goals. Neisser (1976) argued that knowledge in the form of schemata, or schema groupings that 

have a particular system goal (the Mental Model) lead to anticipation of certain kinds of 

information. As such, the perceiver’s operating schemata structure the flow of events, and direct 

exploration and increased receptivity (Figure 2.1, e) to particular aspects of the environment, 

which in turn are taken up by each schema and prepare it to receive further information. 

 

Research on schemata related to particular aspects of work behaviour or understanding 

work issues generally labels the relevant schema with the work function or issue to which it 

relates. This labelling convention has been followed in Figure 2.1, which indicates that the foci, 

or schemata, of the project management mental model are those that are project-related (c). As 

shown earlier there has been very limited research on what contextual events are meaningful and 
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the role cognitive schemata play in organisational situations such as project goal achievement. 

The following view was, however, gleaned from the literature firstly, in regard to the general 

orientating nature of a project management mental model (Figure 2.1, f) and secondly, in regard 

to the tentative foci of project-related schemata (Figure 2.1, c): 

 

1. Skilled project managers aim to deliver project scope by achieving the best mix of 

cost, quality, and timeliness, which have been consistently identified in the 

literature as the ‘corner stones’ of project management (Turner, 1999; Kertzner, 

2000), and were therefore considered to reflect the general system goal(s) of the 

project management mental model. This system goal(s) is of paradigm-like 

importance to project managers, since it serves to provide them with a general 

template of anticipated project goals, and each issue encountered can be 

interpreted from this orientation.  

2. McGrath's observations of the categories in which the activity he observed lay 

(1991), and the individual’s and group’s awareness of the specific time 

requirements of the project, and their anticipation of an action sequence that 

Gersick observed (1988, 1994), lead to these categories of activities being 

considered indicators of unobservable project-related schemata. This would later 

lead to testing possible labels for the foci of project-related schemata such as, 

initiation, execution, time, sequence of events, technical issues, political issues, 

and a parallel set of foci categories within each of the personal and organisational 

systems. 

 

It has long been recognised that skilled project managers address similar types of 

issues across diverse projects and contexts (Turner, 1999). Following from this, it was 
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anticipated that project managers would generally attribute meaning to feedback arising from 

a limited set of key categories in which their tools and techniques assist them to ascertain the 

meaning of specific detail for that project. Feedback in these specific categories would be 

meaningful to project managers due to the development of receptive foci for these project-

related issues. This development was anticipated to be similar across project managers. A 

generic mental model(s) that applies to all projects when there are no strong competing 

influences is important as it provides a framework so that early information about each new 

project can be located within a broad general goal system of expectations about how to achieve 

outcomes. Experienced project managers will have developed rich, and perhaps generic, project-

related schemata over time through experience and learning about projects thus establishing foci 

for the issues of concern to them. They would therefore commence each new project with 

existing hypotheses about the type of activity to engage in and what feedback is important. 

Project managers would therefore attribute meaning to selected feedback according to their 

active schemata that function on two theoretical dimensions: First, through the activity of 

project-related schemata that have specific foci, and second, through the general orientating 

system goal(s) of the project management mental model.  

 

Schemata have been shown in the literature to be both sensitive to, and affected by, 

meaningful feedback due to schematic information processing (Wofford & Goodwin, 1994; 

Hastie, 1981). For example, on projects a generic focus on technical issues would be developed 

over time through experience, and act to sensitize the project manager to the specific technical 

issues that might arise on their projects, e.g. overcoming a problem of gaining planning 

permission to build.  At the same time the content specifics of a particular project’s technical 

problems could change rapidly as new information becomes available, e.g. meeting the specific 

requirements within that particular city to gain planning permission. Project-related schemata 
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thus represent a group of foci that guide an individual through a maze of information by 

sensitizing and focusing them to attend to or create access to particular types of information 

(feedback).  

 

As discussed, the general goals of the project management mental model may be 

moved away from or modified due to new information, or highly significant feedback once 

the project has commenced. Continuing the aforementioned planning permission example, 

the project manager may suddenly become aware that gaining planning permission is no 

longer possible, e.g. due to changes in council regulations. This change to expectations about 

achieving an outcome triggers a move to, or development of, an alternative mental model 

with goals more suited to a ‘cut and run’ strategy as the unwanted parcel of land is offloaded 

with minimum loss. As the particular technical issues on this project change dramatically so 

too would consequent project activities through the following two processes. 

 

Firstly, project managers are likely to consider their current state and immediate 

future in order to evaluate the progress made in terms of attaining their goals, when choosing 

alternative activity (Figure 2.1, 3). This view is in keeping with the precursor literature of 

cognitive theorists, who propose that goal achievement in dynamic work settings as being the 

result of perception, comprehension and projection of the current state to a desired state by 

individuals, in order to determine the activity needed to get there (Endsley, 1995a). Project-

related schemata would therefore function in a similar, but perhaps less precise manner than that 

purported to operate in the more controlled work settings/ laboratory experiments discussed in 

the literature due to their special circumstances. Project managers need to support their 

individually developed (perceived and comprehended) meanings with additional information 

derived from the Project Systems they create.  
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The summary terms of perception, comprehension and projection represent the results of 

significantly complex processes whereby many individuals contribute part of the information to 

‘build up’ the larger view needed by the project manager. Depending on the demands of the 

project, they may need to ‘build out’ from the level of understanding they have achieved, to 

absorb the additional understandings derived by other, sometimes specialised, group members 

and information from a range of tools of analysis. The stages of ‘perception’ and 

‘comprehension’ may be distributed across numerous participants and tools, which may result in 

numerous iterations and perhaps require reconciliation of contradictory information through no 

logical deductive process. As it impacts on the project manager’s schemata, the suggested 

schematic information processing framework elevates the role of feedback (derived from the 

aforementioned numerous sources that might be loosely termed a perception stage) to one of 

central importance in understanding unplanned change on projects. It is proposed that 

throughout this process project managers attribute meaning or comprehension to selected events 

from feedback, according to an interconnected network of schemata and associated 'working 

hypotheses' about the context and issues. Furthermore, many different activity options may be 

projected into the future, perhaps quite overtly using further tools and analysis to assess likely 

impacts within the goal system of the project manager’s mental model.  

 

Secondly, the act of perceiving highly significant feedback, which lies outside the 

current schema, or schemata, and within an alternative mental model, could activate that 

alternative mental model, with a resulting change to the system goal of the group of schemata. 

An example would be where a project manager is pursuing his/her project goals within a general 

project management mental model, which had orientated them toward the general system goal 

of achieving the right mix of cost, quality, timeliness and scope.  Receipt of highly potent 
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feedback about the political context of the project may trigger movement to an alternative 

mental model that better orientates them to a specific system goal of a political nature, such as 

presenting themselves or the project in the best light possible. This logically follows from all the 

research on schemata, which supports the notion that the, “very act of attending to a datum tends 

to activate the dominant schema or knowledge with which it is associated” (Adams, et al., 1995). 

In this respect the projection capabilities (Endsley, 1995a) of schematic processing lead the 

individual to develop new hypotheses and thus modify plans and his/her actions in order to reach 

the desired project goal within the system goal of that mental model. Achieving this may require 

development of new strategy if the individual has little prior experience to draw on (Figure 2.1, 

3). This proposition is also supported by Wofford and Goodwin’s (1990) laboratory research in 

which they found that when participants were repeatedly provided with negative feedback they 

increased the variety of cognitive processes used, moving through existing well known activity 

and toward increased strategy processing to develop new activity. The direction of findings were 

reversed for positive feedback, which can be seen to encourage the individual to stay within the 

current mental model. 

 

Depending on the particular meaning attributed to it, however, it is anticipated that 

feedback will have a differential impact on behaviour with at least two levels of magnitude with 

less potent feedback having the potential to affect one or more operating schemata, and highly 

potent feedback having the potential to confirm the current mental model or precipitate 

movement to an alternative mental model with a modified cluster of related schemata. This is 

supported by Bartunek and Mock’s analysis of change in groups (1987), which discerned 

three ‘levels’ of change to shared schemata (incremental or moderate change in schema, or a 

change of schema), and the contrast effect observed by Bartunek, Lacey, and Wood (1992), 

who studied culture change through teacher’s understanding of the ‘meaning of the changes’ 
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across a group of teachers in a network of schools. Through analysis of the dilemmas 

experienced during the implementation of change in the 1992 study, for example, it was 

observed that environmental conditions prompted some individuals to move to new mental 

models with different associated behaviours and this prompted conflict between individuals still 

operating with the previous (now incongruent) mental model. The anecdotal evidence cited by 

Gersick also tends to support the notion of a shift to a different mental model having occurred 

during the time-limited taskforces studied. She had observed that the midpoint transition 

occasioned changes in member attitudes, task performance strategies, and communication with 

superiors (1988, 1989). Furthermore, since there is some evidence in the cognitive literature, 

which indicates that movement to an alternative mental model may be given priority in cognitive 

processing due to the unexpected nature of the information that prompts it (Bobrow and 

Norman, 1975), this may enhance the sense of ‘transition’ to a new way of viewing the world. 

The characteristics of feedback from project work environments if significant enough could 

therefore trigger movement across to an alternative mental model with concomitant effect on 

plans, activities and strategy processing.  

 

A second type of feedback, of lesser magnitude that is more congruent and easily 

absorbed within active schemata and the operating mental model is, however, likely to be most 

often encountered or sought by project managers. The research literature provided substantial 

detail, which supports the notion that active schemata lead to a search for and/or attending to 

information that fits within the current hypothesis (Hastie, 1981). New information of the 

aforementioned larger magnitude that precipitates global change to the project manager’s 

expectations is anticipated by the author to be relatively rarer.  

 



 

 

68

Feedback in the framework in Figure 2.1 refers to feedback potentially arising from 

three systems - the Project, Organisational, and Personal Systems (a). Following from the 

proposition that project managers use schematic information processing to deal efficiently 

with the huge volume of feedback arising from these systems it was anticipated that feedback 

arising from the Project System, where schemata are active, would be demonstrated to be that 

which primarily affected activity. Feedback arising from the Project System would more 

easily be processed by schemata because those schemata would be active and ready to receive 

relevant feedback, such as that from other project group members and all work processes 

monitored and reported on throughout the project, as already noted.  Put simply for the 

purposes of this research, the Project System is defined as, everything that is occurring 

around/or in the tasks being performed to produce the outcomes desired by the group, and 

similarly Personal and Organisational Systems relate to what is occurring in those systems. 

This does not imply that feedback from the Personal and Organisational Systems can never 

affect project activity. What is implied here is that it is much more difficult for this to occur 

due to the existence and function of project-related schemata that direct project managers to 

both search for and focus on issues that have previously been important to achieving their 

goals.  A project manager’s working hypotheses, which arise from their project-related 

schemata, are thus likely to lead them to screen out feedback that belongs largely to the 

Personal and Organisational Systems. 

 

Finally, although the focus of this research lies on individual phenomena, it should be 

noted that a cognitive explanation for the behaviour observed holds at the group level, where 

shared mental models have already been investigated. A systematic approach has been used by 

theorists to understand how a repertoire of related functional schemata can be retained and how 

they come into play to achieve individual and team situation awareness, and that they can lead to 
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behavioural coordination (Klimoski & Mohammed, 1994). It is generally accepted that project 

teams share a view of the goals being pursued, and this is often termed a shared mental model 

(Peterson, et al. 2000; Langan-Fox, Code, & Langfield-Smith, 2001). Therefore the project 

manager is often, but not always, a key decision maker, who coordinates others through 

communication and setting up the group processes so that members have access to project 

information, and therefore it can be proposed that: Schematic information processing involving 

project-related schemata within a shared project management mental model is used by project 

managers to attribute meaning to feedback about their progress toward group goals and 

coordinate team behaviour. 

 

From the foregoing it has been seen that the suggested framework for the schematic 

information processing of the project managers, adds several new propositions to the previous 

conceptual models already noted in the literature. The framework provides insight into the 

cognitive processing of project managers by taking into account the impact of unique contextual 

factors and raises several possible processes by which new information is assimilated. All 

processes require that new information is absorbed at an individual level by schemata from 

informative feedback through accretion, tuning or restructuring, which is a standard theoretical 

representation of the processes of cognitive change (Gailbraith, 2001). The observed macro-

level effects of feedback on project behaviour will enable testing of hypotheses. These effects 

may be expressed in a number of ways such as: 

 

a) A gradual, event by event impact, until a change in the existing activity is 

triggered, or ultimately a shift to a new project management mental model is 

prompted through data-driven strategy processing (Wofford & Goodwin, 1990); or 
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b) On an issue by issue basis such that change occurs in stepwise fashion but within 

the existing goal system of the project management mental model, and there is a 

meaningful relationship link between change and particular pieces of feedback; or  

 

c) In a holistic fashion, when the material from the informational source is accepted, 

which requires a new operating schema or hypothesis, and possibly prompts a shift 

to a different project management mental model, with far-reaching impact on 

activity. 

 

It follows therefore that in (b) and (c) above there may be a change in level of the data 

being processed in natural contexts compared to that of most elemental laboratory tasks 

previously studied, in that individuals exchange information and build on each other’s 

interpretations of feedback events.  

 

2.4 Development of the Research Hypotheses 

 

The task now was to set out a series of testable hypotheses, which would predict patterns 

between the observable variables of feedback and activity change that could be studied. This 

close examination aimed to address the significant gaps in our understanding that remained (see 

Research Questions, 49) about the nature and processes implicated in these relationships. This 

discussion follows from the foregoing framework and evidence noted to address earlier 

questions about the categories of meaning, or foci of schemata, and, the sources and types of 

feedback, as well as the temporal issues related to when unplanned change occurs.  
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While the time-based group goal achievement theorists had proposed time as the 

pacer ‘inducing’ readiness for activity change, there was enough evidence in the literature in 

the reports of actual behaviour to question this and to devise tests of alternative hypotheses. 

The range of the different activities observed appeared to indicate, for example, that 

unplanned activity occurs for a variety of reasons and due to feedback, which was 

meaningfully acted on by project managers. The observations of McGrath (1991) and Gersick 

(1988) suggest that individuals working to achieve group goals have schemata in at least six 

‘issue’ categories, e.g. project initiation, task sequence, project execution, the passage of 

time, technical problems and political problems. These foci of the project managers were 

proposed as being observable substitutes for underlying, active project-related schemata, but 

needed confirmation, and thus information was collected and analysed both within and across 

categories for comparison to identify any effects. Each focus was anticipated to be an area of 

sensitivity for relevant feedback that could potentially impact on cognition and result in the 

types of changes in project activity observed. This research was designed to identify, through 

the patterns in the relationships between the variables, whether any of these six categories, or 

other parallel categories within the personal or organisational systems were pre-eminent in 

affecting project activity. Since frequencies were collected on a range of types of feedback in 

each category, these could be related to the degree of change including whether ‘no change’ 

occurred in response to feedback. Comparisons of the impacts across the proposed foci 

categories could be made between these relationships to also identify any differential effects 

to test hypotheses.  

 

A further related gap remained, however, in our understanding of the nature of the 

cognitive processes by which feedback leads to activity change in project contexts. This is a 

related issue since, as explained earlier, theorists do not distinguish between the cognitive 
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structures and processes. It was expected that feedback would have a variety of meanings, 

e.g. positive, negative, or neutral, not all of which would lead to change. Clarification of 

relationships between feedback types and change or ‘no change’ would simultaneously 

achieve a clearer understanding of the nature of the schematic processing mechanism (in 

addition to the nature of the structure) within the framework through the observed structuring 

effects that occur in natural project settings.  

 

Schematic structuring of information is a very important function of schemata, which 

enables individuals to make sense of what would otherwise be a disjointed set of information 

and to decide on action that is appropriate to the situation (Wofford & Goodwin, 1990). Most of 

the research on cognitive schemata has occurred in relation to laboratory presented stimuli and 

has concentrated heavily on describing the structure that schemata impose on the information 

received (Hastie, 1981). Organisational and vocational research on schematic processing has 

shown similar structuring effects. However, much of this research has also occurred in 

laboratory contexts through simulations and experimental tasks. Nevertheless researchers have 

found evidence of structuring effects due to schematic processing that are similar to those found 

in laboratory studies when conducting research in natural settings. Lau and Woodman's research 

(1995) was noted earlier as less typical in that they studied the effect of cognitive schemata on a 

natural event, when a university was considering changing a tradition. In their study of students 

and staff cognitive schemata were shown to affect how incoming information (the feedback) 

was interpreted, and how individuals construed their experience of change, in that it was 

‘structured’ according to the identified construct of a ‘change’ schema. This current research 

proposes that similar phenomena due to the effect of cognitive schemata will occur in the natural 

settings of real world projects, in which individuals are pursuing their group goals. The first 

hypothesis proposes that: 
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Hy1. Project-related schemata can be identified that are qualitatively different to 

other management schemata, and are stable and generalisable across project 

managers. 

 

Operating project-related schemata were expected to become a set of working 

hypotheses guiding project managers to attribute meaning to selected contextual feedback rather 

than all feedback. The literature describes significant consistency in behaviour observed by the 

group goal achievement theorists that suggests tentative foci categories. There are also 

consistently reported findings in the cognitive literature that show how such phenomena operate. 

It was expected therefore, that while the actual content of foci might differ between projects and 

across industries, particular foci categories of meaning would be found to be generic. 

Meaningful content, or issues, were anticipated therefore to be able to be grouped into a small 

set of categories that would collectively represent the key foci of what will be termed project-

related schemata.  

 

Hypotheses that follow arise from: 

 

• The behavioural observations made by both Gersick (1988) and McGrath (1991) 

regarding similar activities and effects across a number of group projects; 

• The literature on project management regarding the generic nature of project 

management competencies across projects and industries (Turner, 1999, Kerzner, 

2000); and 
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• Strong behavioural evidence of schematic structuring effects, e.g. time and sequence 

effects in the cognitive literature found across diverse contexts and issues (Black, 

Bower, & Turner, 1979; Taylor & Crocker, 1981; Bransford & Johnson, 1972). 

 

Hy2. The foci of project-related schemata are generic across projects and industry 

contexts. 

 

Due to the vast volume of new incoming information encountered by project managers 

in complex organisations it was proposed that they must efficiently screen out less meaningful 

new information or feedback, since processing new information is dependent on the individual’s 

capacity, which is largely dependent on memory. Therefore, some categories and types of 

feedback have greater potential to lead to activity change. Feedback from the Organizational or 

Personal Systems is less clearly relevant to the project managers operating schemata. It was 

anticipated that feedback arising from those systems would therefore not have the same impact 

as that arising from within the project system.  

 

Substantial literature on schematic processing indicates that schema-irrelevant or ‘out-of-

schema’ feedback will be difficult to include in considerations about goal achievement. 

Depending on the type of material involved, however, some research has shown out-of-schema 

feedback to be advantaged during processing. Out-of-schema feedback may, for example, 

require a shift from automatic to controlled processing of the unexpected feedback. Controlled, 

thoughtful processing involves a slower search than does automatic processing. Shriffin and 

Schneider (1977) proposed that such a shift would occur for unexpected but schema-relevant 

processing, while a richer structure is brought to bear on the data, than when schema irrelevant 

material is processed in a controlled fashion. Bobrow and Norman (1975) have additionally 



 

 

75

proposed that unexpected events would be given priority in processing and would be processed 

more deeply. Hastie (1981, p.79) outlined in detail these processing differences and proposed 

that the clear advantage in the memory research for schema-congruent events derives from 

retrieval processes, since there will be many links to the schema in memory. The advantage for 

schema-incongruent events derives from the acquisition stage, due to the deeper processing 

required to account for these events. 

 

Processing schema-irrelevant feedback is problematic for individuals. Due to limited 

information processing capacities of individuals, however, a hypothesis-driven or 'top-down' 

approach to information processing is believed to predominate in all but the most novel 

circumstances, when a data-driven or 'bottom-up' approach (where present information is 

allowed to guide processing) occurs. The way hypothesis-driven processing works is to screen 

out information that the operating schema expects is irrelevant to the domain of concern (e.g. 

achieving the project goals). Such structuring makes it difficult for new information to enter the 

processing system, while information for which there is a schema, even if an incorrect one, is 

advantaged, possibly leading to an erroneous concentration on events that confirm the operating 

schema. Particularly if the operating schema has led to past successful goal achievement.  

 

Very little is known, however, about how schemata develop and change particularly in 

relation to group goal achievement (Walsh & Charalambides, 1990; Taylor & Crocker, 1981), 

although more recently, Neisser's view is gaining recognition and stimulating research (Hanson 

& Hanson, 1996). Hanson and Hanson, for example, used a computerised, neural network 

simulation to observe the interrelation between top-down and bottom-up processing on a basic 

cognitive task. They found two possible factors that may be central to feedback event 

processing. These were the similarity between a current input event and the operating schema, 
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and the expected duration of processing for a given event. These findings offer support for the 

view that feedback from the systems other than the project system will be difficult for project 

managers to process due to its lack of similarity to the operating schema and the additional time 

it will take to process it, often in pressured circumstances. Hypothesis 3 therefore proposes that: 

 

Hy3. It is the effect on project-related schemata due to feedback that will be found to 

cause unplanned change on a project as groups progress toward their project 

goals, as opposed to feedback effects on schemata that have system goals 

unrelated to the project. 

 

A related issue is that the feedback, which impacts on the key foci of project-related 

schemata, was anticipated to be that which would primarily lead to change on the project. It is 

anticipated furthermore that this effect of schematic processing, described in the experimental 

literature noted earlier, would be maintained despite the complexity of the project context. In the 

schema literature in general there has been significant consistency in the way schematic 

processing occurs at each level of abstraction within hierarchies of schemata. It is hypothesised 

that: 

 

Hy4. Project-related schemata will be resistant to change such that discrepancy-

related feedback arising in the foci categories will trigger unplanned change on 

projects, while feedback arising in other categories outside the project system 

will have minimal impact on activity. 

 

In order to identify any temporal effects in the changes to activity, which occurred, there 

was a need to test hypotheses drawn from the conceptual framework about phenomena related to 



 

 

77

the pacing effect of time: the midpoint in Gersick’s case, and the disproportionate effect of time 

due to the entrainment processes proposed by McGrath, and, the cumulative effect across time 

of ‘fragments’ of discrepancy-related feedback found in cognitive studies.  The investigation of 

Hypothesis 5 would also need to identify whether time contributed disproportionately to any 

effects observed at points other than the midpoint. The project manager’s vulnerability to change 

may, for example, depend on an accumulation of discrepancy-related project feedback, since 

this had been generally reported in the schema literature (Hastie, 1981). Wofford and Goodwin 

(1990) have shown in laboratory experiments that repeated negative feedback did change the 

nature of cognitive processing implying a change of cognitive pathway, at least for students 

within a non-pressured laboratory context. They collected verbal protocols and written responses 

to a series of case problems that required subjects to assume the role of head of a financial 

department in a large corporation and to make decisions designed to improve rates of return on 

investment. Subjects had been randomly assigned to conditions of positive, negative or ‘no 

feedback’ and findings implied that there was a shift through searching existing approaches for a 

solution to data-driven processing when existing action did not result in positive feedback in 

order to create a new approach that dealt successfully with the specific situation.  

 

The Wofford and Goodwin study (1990) demonstrated fairly clearly how changes in 

underlying cognitive processing occur due to significant feedback, where significance emerges 

across pieces of information to ‘build’ the discrepancy. I considered, however, that feedback 

events collected throughout the projects studied would lie at a more macro level than those 

presented in controlled laboratory environments and therefore, that any cumulative effects 

would be masked or just not accessible for analysis due to the greater complexity of the project’s 

informational environment. A data-driven approach, where each small piece of information 

encountered is processed, would seem limiting in complex organisational environments due to 
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the cognitive load incurred by processing the vast amount of incoming data in detail. And thus, 

unlike the laboratory context where the impetus to change built up to a threshold level through 

small pieces of feedback as a project progressed, the ‘events’ reported by project managers 

would have been gleaned from diverse sources such as project media, team members, and 

analysis of various data. However, given that the possibility of a cumulative effect of feedback 

was established in previous cognitive research it was necessary to see whether the effect was 

evident in the project context. It could be very broadly assessed through the rate of activity 

change that occurred as projects progressed. If small issues of significance were building up, 

then by dividing the project duration into two halves, the proportion of change would be greater 

in the second half than the first either within or across categories of issues.  

 

I anticipated that there would be no significant increase in the rate of change in response 

to feedback received from the first to the second half of projects. It was thought that in these 

complex natural contexts, individuals would not build up a gradual appreciation of a discrepancy 

between goals and performance through feedback, but would be continually cross referencing 

feedback through informational tools such as project plan updates, and work in concert with 

others to exchange information thus facilitating interpretation of significance/importance that 

would lead to activity change at any time during the project. However, the Wofford and 

Goodwin study (1990) also underlined the need to differentiate feedback into various subtypes 

including that which indicated a discrepancy between goals and performance, and that which 

indicated a discrepancy between the project manager’s expectations due to the goal system he or 

she was operating within and performance in order to understand the impact of highly 

significant as opposed to less significant events. The alternative Hypothesis that follows is 

framed from the time-based theorists’ perspective, but could have been framed from the 
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cognitive theorists’ perspective with the higher frequency being anticipated in the last half of the 

projects: 

 

Hy5. For the frequency of activity change, the probability is significantly higher in the 

first half of a project than the second half that change will occur following 

feedback indicating a discrepancy between goals and performance, or 

expectations and performance. 

 

Gersick and McGrath each identified time-related pacing effects that they revealed 

had a disproportionate effect on activity. The effects they observed were not in my opinion 

balanced by the interactive effect of timeliness with cost, quality, and scope that I anticipated 

would generally be found to be part of the broader project goal system where participants are 

operating within an overarching project management mental model. Furthermore, in 

McGrath’s view change was, if not compelled, then “induced” (McGrath, 1991, p. 164) and 

hence the performance paradoxes noted in earlier studies. In this study of naturally occurring 

projects it would not be possible to collect the fine-grained detail that might indicate particular 

types of entrainment effects encountered. I considered, however, that it would become apparent 

through the pattern of change in relation to feedback if there were such effects, i.e. there would 

be behavioural artefacts in the schema-products. For example, the various performance 

paradoxes noted by Arrow and McGrath (1995, p. 312) would either appear logical once the 

meaning of the feedback was taken into consideration, or, would continue to be unexplained 

without recourse to the construct of entrainment. Gersick’s findings, while contrasting with the 

findings in the schema literature, by suggesting a sudden midpoint transition is, I believe, 

unlikely to be found in contemporary projects. Efficient and effective goal achievement 

depends on achieving the right balance of emphasis on time-related issues, which would arise 
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from the project management mental model system goal, from which project managers 

operate unless significant feedback prompts movement to an alternative mental model. In 

regard to feedback, the project manager is proposed as needing to deal appropriately and in 

accordance with the meaning derived through their project-related schemata about the project 

work as it occurs, whenever that might be. The possibility that the midpoint was a critical 

point of change due to project managers’ increased vulnerability at that time would be tested, 

however, through the following alternative hypothesis: 

 

Hy6. For the frequency of activity change, the probability of activity change is 

significantly higher at the project midpoint than at other comparison points 

following feedback indicating a discrepancy between goals and performance, or 

expectations and performance. 

 

In summary therefore, the central hypothesis was that: Activity change on projects is 

triggered by a change in the cognitive schemata of project managers caused by feedback 

arising in key categories within the project system, which are the same across all projects. 

This complex hypothesis was divided into sub-hypotheses 1-6 that were tested through the 

analyses in Chapters 4 and 5. Following now in Chapter 3 is the development of an appropriate 

methodology for collecting measures of those variables of feedback and change in the natural 

settings of projects. 
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CHAPTER THREE: METHODOLOGY AND PILOT STUDIES 

 

3.0 Background to the Methodology  

 

The two overarching concerns pertinent to the development of the methodology were the 

nature of the phenomena being investigated, and selection of the appropriate techniques for the 

investigation (Langan-Fox et al, 2000; Carley, 1997). The former issue, which includes the 

nature of project managers’ schemata and the assumption that schema-products are accessible, 

has largely been addressed in Chapters 1 and 2 since an understanding of the nature of the 

phenomena follows directly from the cognitive literature. This section commences with a brief 

summary of the major points of that review and argument as it applies to the methodology. The 

latter issue is then introduced including the theoretical rationale for the types of methods that 

were used to infer underlying cognitive processes and structure through categorisation of verbal 

reports, and their applicability to the problem under investigation due to their suitability for 

collecting data from the targeted research sample. All theorists agree that it is always a balancing 

act in optimising what is necessary and desirable, with what has been shown to produce valid 

data, and, is ethical and possible (Langan-Fox et al., 2000; Brown, 1992). This was particularly 

so when working within the constraint posed by the need for data collection to occur in diverse 

project contexts. Issues relevant to achieving this balance are detailed where relevant in the 

remainder of the chapter. Some additional development was also necessary for the specific 

methods and techniques selected, in order to collect participants’ verbal material in the natural 

settings of unfolding group projects. 

 

As discussed earlier in detail, the methodology would collect information from project 

managers about the feedback that had occurred on projects and the changes to activity that 
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occurred. Following reports in the literature, which suggested that project group activity 

changes consistently occur within a small number of categories, I proposed that feedback could 

be grouped within these generic categories, as potential foci areas in order to investigate the 

research questions. From prior research findings it was proposed that each category represented 

an area of sensitivity within the individual’s project goal system that is receptive to project 

feedback during information processing. Frequencies of inputs and outputs to information 

processing that were analysed could also infer characteristics of the aforementioned cognitive 

processes through the patterns in the relationships uncovered. The material was thus assumed 

to reflect both the underlying structure and process of cognition. As will be seen later in this 

chapter, methods such as a Structured Interview and the development of a coding typology, 

made it possible to collect raw material from project managers on all incidents of feedback 

and activity change, which arose across these categories, and to code it for later analysis. 

 

A second, briefer, method for collecting a similar, but parallel, set of written material 

was piloted during the development of the methodology. The time available to the project 

managers in the field study was very limited and considered to be best utilised on the primary 

method to collect rich and detailed interview material for analysis, which encompassed the 

whole project. It was also necessary, however, to collect feedback and change frequencies across 

one week’s duration at the midpoint and, at least one other comparative point during the project 

in order to test the midpoint hypothesis (Hypothesis 6).  This second approach was more limited 

in that it merely surveyed these frequencies, but did not provide the depth and breadth of 

information required to partition these frequencies into types of feedback, or varied impacts of 

change. It was also found useful in providing a comparative set of data for analysis to 

demonstrate whether there were any differences in the quality of the counts collected, or effects 

noted, between it and the primary, Structured Interview, method. This occurred later, in the main 
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study when it became possible to apply this second method, but administered by the researcher 

at quarterly intervals, to one project to collect a complete record of change frequencies. This 

enabled a control comparison, through which it could be seen whether different conclusions 

would be arrived at by using a different collection regimen, or a different method of collection 

for the schema-products of concern. 

 

This chapter provides the conceptual and operational definitions for the categories of 

feedback and activity, and later, through the description of the first pilot study indicates the 

significant changes required and implemented prior to the second pilot study. Refinements to the 

Structured Interview method resulted in a high level of structure and highly specific and detailed 

coding of the material collected in order to ensure the validity of material collected through this 

primary method. Relevant issues of reliability and validity are discussed in detail. The 

theoretical rationale for collecting data within the generic categories, and for the procedures such 

as the timing of data collection is noted here briefly as it applied to these pilot studies and in 

more detail in Chapter 5 as it applied to Study 2. 

 

3.1 Theoretical Rationale for the Methodology 

 

Schematic information processing theory has been applied to explain behaviour 

through observable schema-products within a particular domain and while significant 

research has occurred in organisational contexts, a significant body of literature is largely 

based on laboratory data. Both fields of research endeavour tend, however, to use similar 

methods for elicitation and analysis of schema-products. Elicitation occurs through a range of 

written, ‘contrived’, observational or verbal methods. Generally written means include 

surveys (Wofford & Goodwin, 1990); text analysis where text is selected from a wide range 
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of key written sources (Carley 1997); or administration of a relevant instrument, e.g. the 

Kirton Adaptation-innovation Inventory (Tullett, 1996), or purpose designed instruments, 

such as Walsh’s case studies where subjects circled appropriate descriptive words in 

sentences from the written alternatives presented, and these schema-products were then used 

to infer managerial style (1988). Contrived techniques particularly include Kelly’s Repertory 

Grid Technique (1955) initially used to investigate a limited number of constructs (a system 

of ‘similarity and difference’) that Kelly believed individuals use to make sense of their role 

relationships. Repertory Grids were devised to help elicit the system of constructs that a 

person uses to make sense of a repertoire of elements in a situation, e.g. ‘successful person,’ 

‘intelligent person.’ A number of later applications have been developed for recording 

material from other systems of constructs laid down by the researcher (Langan-Fox et al., 

2000), such as the visual card sorting process used by Brown (1992) to identify important 

factors considered by decision makers in the crop protection industry. In Brown’s study 

participants sorted, “an invariant set of prompts (gridlist) to elicit individual elements, then 

using the elements to elicit constructs” (p.302). Many verbal techniques have also been used 

such as cognitive interviewing (Eden, 1988) to identify the cognitive ‘map’ of constructs 

important to an individual within a domain, structured interviewing (Isabella, 1990), and 

simultaneous verbalisation (Someran, Barnard & Sandberg, 1994) where participants ‘think 

aloud’ (concurrently verbalise their thoughts while carrying out a task).  

 

Survey approaches are fairly limited where a rich source of cognitive material is 

desired in order to gauge influencing factors. This was demonstrated by Brown, who found it 

produced, “very crude and often unreliable data,” (1992, p.290) when it was ‘triangulated’, 

that is statistically compared, with data from other sorts of methods. The problem with the 

analysis of written text is that actual or implied relationships between the concepts are coded 
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according to a set of rules developed by researchers, but it is limited in that the individual is 

not present to endorse the existence of certain beliefs or clarify contradictions (Langan-Fox et 

al., 2000).  

 

There were no known existing instruments for the collection of the type of information 

required to address the research questions that prompted this study within the time and tolerance 

demands of the target group from whom material would be collected. For example, instruments 

for eliciting cognitive material, such as the Kirton Adaptation-innovation Inventory, which 

was used by Tullett (1996) in his study of project managers, is a bipolar scale (high adaptors 

vs high innovators). It is designed to rate and categorise the characteristics of managers who 

work across boundaries within organisations or across organizations. This was pertinent to 

Tullett’s study on ‘thinking style’ characteristics of those working across multiple as opposed 

to single projects, but not relevant to the current study. Many similar bi-polar instruments 

have been used or designed by cognitive theorists, e.g. Wofford and Goodwin’s (1994) 

cognitive interpretation of transformational verses transactional leadership theory. Another 

technique that might have been useful and was known to have good validity in regard to 

time-limited tasks was Kelly’s (1955) Repertory Grid Technique. This instrument would take 

considerable time to apply, which would largely be redundant as it would be expected to shed 

light on, “the client’s construction system,” (Kelly, 1955, p. 799), or in other words the 

meaningful issues within the project management system. In that regard, it would constitute a 

‘substitute’ process for the direct observation and cluster analyses reported in the literature by 

McGrath and Gersick. This material had already been considered in this study in Chapter 1 to 

identify the potential categories of issues of concern to project managers. Furthermore, the 

Repertory Grid Technique is also only ever recommended where ample time is available 

(Langan-Fox et al., 2000) and no logical alternatives exist to what can be seen as a 
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‘contrived’ method (Brown, 1992). It was therefore seen as unnecessary as well as unlikely to 

be tolerated by the target group in practice, as discussed further later in this chapter. 

 

Simultaneous verbalisation is generally suited to understanding work procedures, and 

decision-making, e.g. medical reasoning and decision-making, and is generally recommended 

for research in domains for which verbalisation is a normal part of task performance (Langan-

Fox et al., 2000). Both passive observation, involving little or no interaction between the 

participant and researcher, and active observation, were also inappropriate to observing the 

feedback and change events across the complex natural contexts of projects over the lengthy 

periods involved. Gersick (1988) had overcome this problem by observing key meetings, 

however, this approach would not elicit the key variable information required in this study on 

feedback and activity changes. Furthermore, the alternative approach used by McGrath and 

colleagues of laboratory task observation, would not elicit material from the natural settings 

that was required. Cognitive interviewing was, however, considered a very promising 

technique, which has been used successfully to elicit material for mental model construction 

in industry contexts (Brown, 1992). In this approach, and following either open or closed 

questioning, interview transcripts are often constructed and analyzed to identify concepts and 

the relationships between them (Langan-Fox et al., 2000). While this approach was also 

limited in achieving a full understanding of inputs and outputs to cognitive processing, the 

researcher considered this technique could be further developed to add supportive 

enhancements and greater structure tailored to the context of projects as detailed in section 

3.2.1 to collect the material required to test hypotheses. 

 

Measurement of this type of material has generally involved content analysis, which 

essentially involves classifying and counting the schema-products (Carley, 1993) according 
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to the concepts actually used or implied. For example, participants are often first classified 

into categories according to a particular covert characteristic, e.g. sense of altruism (altruistic 

verses non-altruistic). This could be assessed using an appropriate instrument with 

participants being placed in either of these two categories. As a second step, participants’ 

overt behaviour in a particular context, or domain, can be related to the earlier classification 

of altruism. The behaviour or schema-products that subjects in that category produce, can 

then be used to demonstrate the existence of particular effects for subjects with that 

characteristic - the operating schema(ta). For example, those in the altruistic category, may 

indicate they prefer story lines that emphasise the value of all individuals, while those in the 

non-altruistic category may not.  

 

Alternatively, the converse process has been used, where subjects sort stimuli 

according to their operating schema(ta), and these schema-products are then clustered to 

produce categories as a basis for classification of the subjects according to covert cognitive 

characteristics, e.g. altruistic verses non-altruistic. By extension this second approach can be 

used to collect material on multiple rather than bipolar foci of schemata within the boundary 

of a specific situation or work endeavour, which is what I have theoretically attempted in 

Chapter 2 through the behavioural observations reported by McGrath (1991) and colleagues, 

and Gersick (1988), and later verified through Study 1. Lau and Woodman’s research (1995), 

provides a similar example where they found evidence of consistent effects within the 

specific domain and across contexts as was reported in the relevant precursor literature on 

change. In this study they collected schema-products from students and faculty at a university 

considering changing the university tradition of holding a huge bonfire. They identified 

schema-products that were then clustered to determine the foci of ‘change’ schemata in that 

context, and the results largely confirmed the key categories that had been found in other 
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research contexts discussed in the literature. These findings further demonstrate that the 

categories for a specific domain, e.g. ‘experience of change’ can be generic, although the 

specific issues would be context-related, e.g. issues related to the university tradition.  

 

The earlier research literature on group goal achievement had suggested that a number 

of categories of schema-products were in evidence and therefore it was proposed that project 

management endeavours have a complex set of cognitive schemata. The methodology used 

for this research for the collection of reports on schema-products had to meet a number of 

criteria. It needed to be able to elicit valid reports from project participants, without changing 

their behaviour. All procedures used to collect the data also had to be manageable by the 

researcher and participants in the dynamic and varied organisational contexts, which formed the 

natural settings of the groups of project managers.  

 

3.1.1 The Research Data 

 

The research material for Study 2, the field study, was to be collected in categories 

identified/endorsed in Study 1 by Subject Matter Experts. Within these categories the content 

was coded into a number of types, according to the specified coding system. The data collected 

through the primary Structured Interview method took the form of verbal protocols from each 

individual concerning what they were aware of that had occurred in relation to their project, 

and their project activity. The verbal protocols collected would focus on: 

 

• feedback (or informational events) that individuals had experienced and attributed 

meaning to, during the project, and 

• specific information on project activity change.  
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A serial pilot approach was used here to trial methods for a Structured Interview and 

related data coding techniques and the secondary method, the Brief Survey. This ensured that 

the materials and procedures that were developed were refined in a way that optimally met the 

above criteria. A serial pilot approach had several advantages over other approaches, such as 

laboratory testing to trial the materials, or trialling the materials across a range of projects 

simultaneously. This approach to piloting enabled a number of methods to be used with a small 

number of participants in the context of a real project. The methods could then be refined 

between pilot projects, and re-piloted in a different project context, which also ensured that the 

methods were suited to a wide range of project contexts. The methods to be used were trialled 

and refined in this manner for application in the field study (Study 2), which would have a larger 

number of participants, and occur across a variety of projects. This current part of the study was 

particularly aimed at fine-tuning the methods of data collection and coding. All data collection 

materials used and the coding method that converted the raw data into the data set of event 

frequencies were closely examined through these pilot studies, to assess their viability in the 

dynamic organisational contexts of group projects, and their utility in dealing with the raw data 

collected.  

 

3.1.2 The Categories 

 

The potential generic categories of meaning into which participants’ verbal reports 

were collected had two dimensions to their development. First, for the purpose of developing a 

viable collection methodology, conceptual and operational definitions for the potential generic 

categories discerned from the behavioural observations of the Group Goal Achievement 

theorists reported in the literature, are listed below in Table 3.1. An additional category was 
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included following Study 1, for the personal or organisational contextual information, that 

Subject Matter Experts believed they attributed importance to in practice, and thought should 

also be included. Each category is presented alongside its conceptual and operational definition. 

The definitions incorporate McGrath’s definitions, but also reflect a link to outcomes as was 

indicated by the literature on cognition (Endsley, 1995a).  

 

Table 3.1: The categories and conceptual definitions. 
 

Category Conceptual Definition 

1. Inception The initiation, establishment and acceptance of project goals and sub-
goals (project deliverables), and plans for the necessary activity to achieve 
these (scope).  

2. Execution Choice of the means and the behaviour necessary to carry out and monitor 
work activity in order to achieve performance in terms of quality/quantity 
and output requirements. 

3. Technical 
Issues 

The identification of, and decision-making, to determine appropriate 
techniques, procedures or approaches by which to carry out the technical 
work of the project. 

4. Political Issues The identification of, and decision-making to determine the actions 
necessary to resolve potential/ actual conflicting values, preferences or 
interests of others, in order to achieve project deliverables. 

5. Time and Pace The temporal aspects of project work co-ordination involving complex 
issues of scheduling, synchronization and time allocation in order to deal 
efficiently with the problems of efficiently matching periods of time with 
bundles of activity, in order to achieve project deliverables. 

6. Event 
Sequence 

The individual’s use of a conceptual structure, held in memory, of events, 
conditions and outcomes that occur in a temporally sequential pattern in 
order to achieve the project goals. 

7. Other 
Personal/ 
Organisational 
Concerns 

Other personal or contextual issues that are part of the individual’s 
broader mental model, that lie outside the immediate project system of 
issues, but are, however, considered by them to be important and relevant 
to the project activity. 
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Second, support for inclusion of the specific set of generic categories was sought 

through Study 1, where a panel of Subject Matter Experts was surveyed about the significance 

of these tentative categories, which had been derived from the clusters of behaviour noted in 

earlier literature. The experts participating in this phase were also given the opportunity to 

identify alternative or additional categories as is shown in Chapter 4.  

 

3.1.3 Operational Definitions 

 

 In this research reports from project managers – the verbal protocols - were collected 

in a number of categories, and were considered to be the schema-products of cognitive 

activity as defined in Table 3.2:  
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Table 3.2:  Operational definitions of the data collection categories for the 
Brief Survey and Structured Interview Method. 

 

Category Operational Definition 

1. Initiation of the 
project activities 

Issues that each participant is aware of regarding the establishment and 
acceptance of project scope and plans for the achievement of project 
goals (i.e. the number of identifiable event/issue themes relating to the 
establishment and acceptance of goal and sub-goal plans and means). 

2. Execution of the 
project activities 

Issues that each participant is aware of surrounding the carrying out and 
monitoring of the ordinary project work activity in order to achieve 
quality/quantity and performance outcomes (i.e. the number of 
identifiable event/issue themes relating to implementation and monitoring 
of project activity identifiable in each participant’s interview content). 

3. Problem-solving 
re: appropriate 
techniques & 
procedures. 

Issues that each participant is aware of surrounding the determination of 
appropriate techniques and procedures (i.e. the number of identifiable 
event/issue themes relating to decisions made about techniques and 
procedures identifiable in each participant’s interview content). 

4. Resolving 
potential 
conflict. 

Issues that each participant is aware of surrounding the identification of 
and decision-making to resolve potential conflict (i.e. the number of 
identifiable event/issue themes that refer to observed/ potential conflict 
and decisions made identifiable in each participant’s interview content). 

5. Scheduling, 
synchronization 
and time 
allocation. 

Issues that each participant is aware of surrounding the temporal aspects 
of project work requiring matching time allocation to project activity (i.e. 
the number of identifiable event/issue themes that refer to work co-
ordination and time allocation identifiable in each participant’s interview 
content). 

6. Expected event 
sequence. 

Issues that each participant is aware of regarding events, conditions and 
outcomes that occur in a temporal sequence (i.e. the number of identifiable 
event/issue themes that refer to a temporal sequence of events, conditions 
and outcomes identifiable in each participant’s interview content). 

7. Other Personal/ 
Organisational 
concerns 

Issues that each participant is aware of, which relate to other personal or 
organisation system concerns (i.e. the number of identifiable event/issue 
themes that refer to other personal or organisation concerns). 

 

The quantity of the material in each category was measured using the simple 

frequency of instances of occurrence of the feedback and change ‘events’ in each foci 

category. As recommended by Fiske (1973), this conceptualization of the areas to be 
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measured has occurred concurrently with the development of the measuring operations, in 

order to achieve an integrated approach to data collection. A full description of the Structured 

Interview and Brief Survey methods, which were used in the Pilot Studies, is set out below 

and the instruments appear in Appendices 6 (p. 282), 7 (p.288), and, 8.1 (p. 293) to 8.2 (p. 

295). An interview transcript from Study 2 is also attached as Appendix 11 (p. 300) and is 

tagged with event codes, thus providing real project examples of how the method of coding 

feedback and change events was applied. 

 

3.2 Broad Rationale for the Methods 

 

As noted in Chapter 1 research in project management settings have, as yet, involved 

very few applications of cognitive theory. However, there have been several studies that do 

indicate that it is possible to externalise key inputs to cognitive processing and outputs for 

measurement. It has particularly been shown in research such as that of Al-Tabrabai et al. 

(2001) that those involved in projects are able to clearly identify environmental cues/issues 

(feedback) for later categorisation and analysis by researchers. In their study of conflict 

resolution Al-Tabrabai et al. (2001) had participants identify known issues termed the 

‘surface variables or cues’ on which cognitive processing leading to their judgements were 

based. Key foci of participants’ schemata were therefore externalised for analysis through the 

self-reports of their judgement. The researchers then designed an intervention, which 

included providing additional feedback termed ‘cognitive feedback,’ which was found to lead 

to change in the schema-products or judgements. 

 

Similarly, the hypotheses to be tested in the current research required that the methods 

collect the products of active project-related schemata at the outset, and that at subsequent points 
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material was collected about the issues (feedback events), which may impact on cognitive 

processing during the projects studied, and any consequences of that impact (activity change). 

The literature indicated that these requirements could be met through individual structured 

interviews, which it was thought would collect material rich in detail. Hypothesis 6 also required 

the measurement of activity change in the midpoint of the work projects and comparison of the 

frequency of that change, to change frequencies in another week of the projects. As the work 

demands of most project managers who participated in the research precluded them from 

participating in very frequent lengthy interviews, a second method of data collection was 

therefore also required to collect schema-products within those relatively short time periods, e.g. 

the week around the midpoint of the projects. A brief survey questionnaire was therefore also 

developed.  

 

3.2.1 The Structured Interview Method 

 

The Structured Interview was selected as the primary method for identifying and 

exploring the schema-products in the foci categories. Collecting interview text for content 

analysis in response to written or verbal prompts is the typical process observed in the 

literature that is used to collect data on individual schema-products (Carley, 1997). Carley 

noted that, “much social information is in the form of texts such as the answers to interview 

questions.” She considered that, “textual analysis is vital to social science research,”  (1993, 

p. 76). A Structured Interview for face-to face delivery was considered optimal because it had a 

number of advantages over a survey-questionnaire (ERIC, 1997).  It: 

 

• Enabled rapport between the interviewer and respondents to be established and 

maintained a focus for the duration of the procedure; 
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• Permitted more complex questions to be asked, by enabling amplification to occur 

where necessary and thus ensured that high quality material was collected; 

• Permitted the lengthy data collection necessary within a structured format to enhance 

reliability; and 

• Enabled the necessary collection of before-and-after data in a dynamic situation and 

within a structured format to enhance reliability. 

 

Information elicitation based on the conceptualization of an investigator collecting 

information from an informant where each operates from a system of organizing schemata 

with a system goal that accounts for their current circumstances is increasingly being used in 

applied settings (Mortimer & Shepherd, 1999). It was therefore very appropriate, as well as 

necessary in order to group the material collected according to the active categories of issues 

to which the participants considered they applied, to structure the interview around tentative 

category groupings, as opposed to collecting broad tracts of data for later reduction into 

categories. Examples in the literature where this approach has been applied, include police 

interviewing, when information is elicited within specific contexts (Mortimer & Shepherd, 

1999), and the elicitation of specialist knowledge in ergonomics research (Wilson & Corlett, 

1995), where structured interviews were used as an integral part of the methodology to 

collect schema-products. As described in texts such as that of Gorden (1980) and Brenner 

(1985), the method for the development and refinement of the techniques of the Structured 

Interview began with somewhat less structure than would ultimately be employed. This 

occurred initially through the collection of material within the categories identified from the 

literature, on a pilot project used for this purpose. Over the time period of Pilot Project 1, and, 

as the information objectives became more precise due to the identification of potential 

facilitators and inhibitors the interview was refined and structured with most of the tactics 
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being planned in advance. An example of a facilitator was that participants were found to 

want to discuss their significant projects, and, inhibitors included the busy schedule of each 

project manager, which meant that they could not spend time on these lengthy interviews 

very frequently. Following refinements, the method was then re-piloted on a second project. 

 

The interview techniques included specific forms of verbal behaviour selected for use 

during the interview (Brenner, Brown & Cantor, 1985). The specific tactics used included the 

way those particular techniques were to be varied to meet problems as they arose in the 

interview context. Techniques can be classified in isolation from the interview context, while 

tactics are the patterns or sequences of questions as they relate to the progress of the 

interview as a whole (Gorden, 1980). While each question or statement had a technical form 

in itself, clusters of these were brought together as part of the larger tactical pattern of the 

interview, in order to elicit material relating to each category of concern to project managers. 

An overview of the specific verbal techniques and tactics used to maximize the elicitation of 

information follows in the Materials section of this chapter. 

 

One of the techniques used was derived from an approach that has been extensively 

used in applied settings called a ‘Laddered Grid’. The process of ‘laddering’ to develop the 

content for a cognitive map requires participants to explore the ramifications of their problem 

situation, which is in this case their project. The interviewer facilitates this by “prompting the 

respondent with open questions, quizzical looks etc,” (Brown, 1992, p.293). The interviewer 

would use a standard set of prompts in these exchanges to elicit all available knowledge on 

the project, until no more new information was forthcoming. Standard prompts such as these 

lent themselves well to being incorporated into a Structured Interview in this research. A 

similar, but more traditional, approach was used successfully by Brown (1992) to develop a 
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graphical laddered grid in her study of the crop protection industry. She used the approach to 

clarify the factors that influenced ‘availability’ and ‘take-up’ of technology. She found that 

“laddering can work backwards to antecedent conditions or forward to anticipated events” 

(Brown, 1992, p.293). Constructing a laddered grid has been used successfully in many 

operational research contexts, such as those described by Eden (1988). Eden found this 

approach very appropriate in organisational contexts, where few clients would be prepared to 

enter into the greater structure required by Kelly’s Repertory Grid approach (1955). Wilson 

and Corlett (1995) recommended this method as being very powerful for collecting 

knowledge about structured domains. Since the method can also be described as a somewhat  

‘contrived technique’ for knowledge elicitation, they suggested explaining the techniques 

fully to the respondent before starting. In their comparative study of methods for collecting 

knowledge within the goal system of a mental model for problem-solving Rowe and Cooke 

(1995) also found the laddering technique to be independently predictive of later 

performance. They went further by suggesting that due to the unwieldy nature of other 

measures for eliciting comparable information, e.g. the Repertory Grid Technique, where 

both methods cannot be accommodated, the laddering method was preferred. It was these 

same characteristics that made laddering within the Structured Interview very appropriate for 

collecting material on cognitive schemata, since it was possible to explore what (feedback) 

had occurred to cause the respondents current views on the project, and what 

(activity/outcome) they had seen or planned as consequences. Brown found that this approach 

produced good quality material that was very difficult for respondents to fabricate over 

almost an hour of ‘laddered’ questioning. In Brown’s research this approach enabled the 

collection of focused data on influencing factors that strategists were taking into account 

when making decisions. The current research similarly needed to gauge influencing factors 

(feedback) and consequent action (activity change), and therefore a laddering style of 
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questioning was selected as the exploration technique for the historical evidence that it was 

assumed represented the schema-products of schematic information processing. 

 

3.2.2 The Brief Survey Method 

 

It was identified from the applied literature on cognition that a survey approach had the 

potential to collect self-report material on significant issues within foci categories on feedback 

events project participants experienced, and the impact of these events on project activity. An 

extensive body of research is based on the premise that material resulting from an underlying 

‘belief structure’ (schemata) about work and work contexts can be collected in a meaningful 

way through written responses. Research such as that of Walsh (1988) investigated 

managers’ belief structures and information processing by collecting written responses to a 

case study, which suggested that it was possible to collect ratings in relevant categories through 

written material that was the product of underlying schematic information processing. Lau and 

Woodman’s (1995) study had also investigated the foci of change schemata by clustering 

survey-collected data for analysis in line with their research hypotheses in order to identify the 

foci of schemata. Many research studies in the field of cognition rely on self-reports and written 

self-ratings on a wide variety of instruments in order to specify an individual’s active schemata 

through what are essentially schema-products. Examples include self-ratings to determine locus 

of control (Bober & Grolnick, 1995) and leadership style (Wofford & Goodwin, 1994). In these 

studies individual participants are subsequently classified or categorized as discussed earlier 

according to the results of written self-ratings. This provides a basis on which comparisons to 

test research predictions can be made.   

 



 

 

99

A survey was therefore developed for collecting brief notes in foci categories that could 

be updated periodically by project managers. In contrast to the Structured Interview method, 

where the researcher would collect verbal reports, the Brief Survey method was anticipated to be 

useful in collecting written self-reports of feedback about the issues project managers became 

aware of and specific changes to project activities throughout the project. The frequency of each 

of these could then be calculated by addition of feedback events reported across successive 

surveys. In order to test Hypothesis 6 the survey would be timed to occur at the end of the week 

of the midpoint of the project. The comparison week would be collected for half of the 

participants at roughly the end of the first quarter of their project, and at roughly the end of the 

third quarter of the project for the remaining participants. If found suitable for application 

throughout the projects during the major study, a brief survey might have provided a parallel 

vehicle for monitoring events through the total duration of each project by providing weekly 

updates. 

 

This Brief Survey method was designed to collect self-reports of the new issues that 

had arisen over the period of a week on the projects and associated activity change in line 

with stated conceptual and operational definitions (Tables 3.1 and 3.2) in each category.  

Survey directions (Appendix 8.1, p. 293) were aimed at eliciting the meaningful new 

informational events occurring during the past week of the project and any consequent 

activity changes in the same time period. 

 

Survey-questionnaire methods, while suited to some types of research contexts, were 

anticipated to be less than optimal for complex project management contexts, where the 

broader research objectives required that a sound and in-depth understanding of the feedback 

and change on each project should be gained in order to code them correctly. This cruder 
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method, which has been found to be unsatisfactory in previous complex research (Brown, 

1992) was considered by the author to be viable only if not employed beyond its limitations. 

And thus the survey was designed to collect simple frequencies of the events arising in each 

foci category, since more extensive development would have been required to achieve an 

instrument that produced material, which could also be coded into categories comparable to 

those of the Structured Interview. For example, it was very difficult to develop a meaningful 

coding system that could be applied to collect high quality information across varied industry 

contexts as planned. The research study would also be limited in how material from the Brief 

Survey could be used. A survey seemed likely to collect related, but not directly comparable 

material to that of the interview since a survey approach designed for use across the diverse 

project contexts for the main study would be limited in its ability to employ follow up 

questions. Fortunately this was unnecessary as coding to classify material to address the 

remaining hypotheses could be achieved with the material from the Structured Interview 

method.  

 

The survey would therefore deal in a less precise way with participants’ issues than a 

Structured Interview, and the more general questions were expected to collect more general 

material, which would be less rich in detail. It was therefore decided not to code the material 

arising from the survey into various sub-types based on such limited information. Any 

material collected would, however, provide a second set of information and be available for 

separate analysis to see how the study’s findings might vary from one method of collection to 

another (Burgess, 1982), which is often called ‘triangulation’ in the literature (Fiske, 1973). 

In this research, a survey table was used for the purpose of collecting reports of instances of 

feedback and instances of activity change over a weekly period of a project. This second method 

for collecting schema-products was therefore intended to be used only in a supplementary way 
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to produce simple frequencies of the events for (statistical analysis and comparison) 

consideration against the data produced through analysis of the Structured Interview data. 

 

3.3 Reliability and Validity Issues 

 

3.3.1 Reliability  

 

The issue of reliability was considered at length by Brown (1992), who recognized 

that material collected through an essentially interactive process aimed at identifying active 

schemata may depend on the specific interviewer’s skills, and thus reduce inter-rater 

reliability. Brown recognized this as being true for any essentially interview-based technique, 

but as occurring primarily where more than one interviewer was collecting data. Because the 

current study, like Brown’s study, relied on one interviewer collecting material through a 

‘laddered’ process of follow-up questions, ‘inter-rater’ reliability was significantly reduced as 

a potential concern for reliability. There was, however a particular importance placed on 

standardisation within the interview interaction (or tactics of the interview) in order that each 

set of interview data was collected using a completely standardised approach, since test-retest 

reliability remained of concern.  

 

The semi-structured approach employed in the traditional ‘laddering’ technique, 

where data are collected for cognitive mapping of schemata was, I considered, a limitation to 

test-retest reliability. It was therefore decided that there was a need to increase the degree of 

interview structure employed. A data collection instrument was therefore designed for the 

research interviews, which presented questions in a systematic and precise fashion with 

standard follow-up contingency questions and the researcher trained herself to proceed 
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through the research interview and check observations with participants. This resulted in the 

summary protocols of the feedback issues and change-related outcomes. Since the researcher 

asked the same questions of numerous individuals in a precise manner, the test-retest 

reliability of the data collected was anticipated to be significantly higher than in studies such 

as Brown’s, which relied on analyzing the hand drawn, graphical maps produced from the 

semi-structured ‘laddering’ procedure itself. Significant preparation was thus given to 

developing the interview structure noted in Appendices 6 and 7, which included interviewer 

prompts and directions to enhance procedural reliability. It should be understood, however, 

that the aim of these questions was to elicit clusters of material about what the project 

manager was aware of regarding antecedents, consequences and expectations, in order to 

identify the central informational event around which the feedback or activity change 

clustered. This had to be accomplished in a way that would be tolerated by project managers 

at all levels within the applied context of an ongoing project, which was a significant factor in 

elimination of contrived methodologies such as Repertory Grid analysis (Kelly, 1955). 

Relevant questions were therefore selected according to the tactical demands of the context of 

the interview. 

 

The Structured Interview continued with questions in the ‘laddering’ format until the 

respondent essentially ‘ran out’ of content in the categories of interest. The negation of any 

artificial ‘break point’ in the interview enhanced the likelihood that all content material 

available to respondents at that point in time was collected. On the issue of test-test 

reliability, Brown considered that this would be difficult to establish due to intervening 

events and experiences, and could therefore not be estimated in her study, which elicited 

material through one interview. In the present Study, two aspects of the approach reduced this 

potential issue significantly, given the dynamic real-organisation context in which data were 
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collected. Firstly, since the study is designed to collect repeated (follow up) sets of material 

on the same participants, individuals act, “as their own control” (Huck, Cormier, & Bounds, 

1974, p.311). The possibility was therefore reduced that individual differences on 

characteristics such as cognitive ability, or different interpretations of the feedback 

experienced would affect the data being compared from one time to another. Secondly, the 

enhanced standardization provided by the fully Structured Interview, which would limit 

instrument error, was viewed as greatly overcoming variability of procedure as a potential 

concern. Given the measures taken in the research design and the materials and methods 

used, there was every reason to anticipate that an individual’s changing views about the 

project and the required activity, which were the foci of interest, could be reliably 

ascertained. 

 

Brown (1992) concluded, in her discussion of reliability, that it seemed important to 

start from the same point in exploring cognitive constructs across participants. Similarly, this 

was considered an important issue in the collection of valid material across project 

participants as well as across the series of interviews. The technique used early on in the first 

interview, therefore, of defining the construct domain from the outset by sketching the project 

goals, outcomes, and major expected streams of activity, prior to identifying any issues, was 

considered essential, and had the additional benefit of providing an ‘ice-breaker’. The first 

interview was important in establishing a baseline of the participant’s expected activity plan 

for the project. This allowed for the identification of feedback and changes to that activity in 

the two subsequent interviews. The process of defining a particular starting point is aided in 

the field of project management by the heavily structured context (Turner, 1999). Structuring 

of the context is the major generic tool used in project management through time, cost, and 

many other plans, in order to achieve control of the work through both project execution and 



 

 

104

progress monitoring. Definition of the respondent’s initial broad plan of action at the outset 

could perhaps be seen, therefore, as being optimally possible in this study of project-related 

cognitive schemata, as in few other contexts.  

 

Through the prompts used during the Structured Interviews (Appendices 6 and 7) and 

Brief Surveys (Appendix 8.2) it can be seen that each ‘piece’ of information, that was 

collected had already been allocated to a category, due to the meaning it held for the project 

manager. This overcame the potential problem of ensuring that another rater might see that 

piece of information as validly belonging to an alternative category. Data could therefore be 

collected according to what meaningfully lay within each category for the participant. If 

occasionally material was elicited, which appeared to the researcher to match the conceptual 

and operational definitions for another category, the meaning that issue held for the 

individual could be explored naturally during the interview to clarify its primary meaning. It 

would then only be transferred to another category based on that criterion. This was in 

keeping with a significant body of literature that shows that a schematic effect is caused by 

the meaning the words or issues hold for the individual rather than the actual words (Carley 

1997). For example, in the attached transcript (Appendix 11, p. 320) where an issue arose 

related to one already discussed in another category the interviewer clarified the category of 

meaning of an event by asking, “Yes and I have got that now in the other area we discussed. 

Should I take it out of there? Is it more related to the day to day routine process of doing this 

project?” 

 

The remaining reliability issue involved ascertaining the degree to which an 

alternative coder would allocate the same feedback and change codes to the pieces of 

information collected using the operational definitions. It had to be established that the 
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subsequent raw data on feedback and change collected in the categories could be reliably 

coded into the feedback and change types, which were used to test the hypotheses proposed 

in Chapter 2. It was particularly important to demonstrate that unambiguous decisions could 

be made here by the researcher about coding the raw data. This was necessary since it had 

been found during the pilot studies that participants could accurately report specifically which 

activities had changed, but could not be relied on to assess the degree of change that had 

occurred. This led to the amount of change being assessed by the researcher and coded, and 

that was accomplished as accurately as possible by checking the actual number of activities 

affected in each instance. In the attached transcript (Appendix 11, p. 306-307), for example, 

where the project manager mentioned change to a number of activities, the researcher 

clarified how many and their significance.  The researcher having read out the categories, the 

project manager said, “This would certainly be the whole lot category.” A little later further 

clarification leads to the project manager’s comment that, “for me the impact or the 

significance of the improved performance is far reaching because…” Therefore, what might 

initially have appeared to be a Type 4 change, is clearly viewed by the researcher as a Type 5. 

 

Early in Study 2 it became possible to demonstrate the level of reliability of the data 

coding procedure. When the raw data in Study 2 accumulated to the point where in excess of 

20% was available for cross coding, the reliability of coding according to the Feedback and 

Change type codes already discussed was checked. All data collected at that time had been 

progressively coded by the researcher. The data was then cross-coded at that time by a 

research assistant, who was blind to the research goals and hypotheses and unknown to the 

researcher, prior to being recruited for the exercise. The research assistant, was a post-

graduate student, who came from a faculty outside the psychology department and had no 

knowledge of the research project or the research field, and met the researcher for the first 
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time for the purpose of the ensuing exercise. The procedure for the cross-coding exercise 

involved several steps: 

 

1. Eight participant interview transcripts were selected at random from the pool of 

those that had completed Interview 2. Instances of feedback and change were 

each allocated a random string of characters, which was then used to identify all 

instances of feedback and change reported by particular subjects for later 

comparison. 

2. All instances of feedback and change were prepared as separate item bundles 

mixed up across the eight interviews, so that feedback and activity change links 

in the protocols were eliminated. Each of these items would be coded without 

reference to either the preceding feedback item that had led to an instance of 

change, or similarly, without reference to the instance of change that had 

followed the feedback item. The verbal protocols were then shuffled for random 

presentation to the research assistant. 

3. The research assistant was trained in under 60 minutes in the operational 

definitions for the two sets of codes. The training included practice in allocating 

the code types for feedback and change to data items drawn at random from 

several other interviews, which were not part of the eight. The training also 

included a ten-minute introduction to the project management jargon that would 

be encountered in the items (e.g. lag, deliverable, critical path etc). This was 

essential in order that the implied meaning of the words was understood and 

coded. 

4. The research assistant then worked alone in another room to code the protocols 

over approximately three hours. 
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5. The coded protocols were then correlated with those previously coded by the 

researcher. 

 

Agreement between the researcher and the independent coder was found to be very 

high using Cohen’s Kappa statistic for Change Type codes (K = .876, N = 100, p < .01), and 

for Feedback Type codes (K = .925, N = 100, p < .01). This was most likely due to the 

refinements introduced following learning achieved through the pilot studies, which led to a 

sound understanding of how the raw data could be logically grouped, and then the very 

specific way in which Feedback and Change were operationalised. 

 

3.3.2 Validity Issues 

 

Validity is concerned with what is measured, and how well the techniques used do so, 

and any data that can throw light on the nature of these or the conditions under which their 

effect is manifested is useful (Anastasi, 1976). In the present research, which measures the 

products of a set of unobservable constructs, and the relationship of these to activity change, 

the primary concern was with establishing an acceptable level of validity for coding these 

schema-products and several issues are relevant. An important pre-requisite for construct 

validity was that the research material could be collected according to what meaningfully lay 

within each category for the participant and coded according to its type. Ensuring that the 

events were consistently placed within the correct categories and types has already been dealt 

with as part of the reliability issues.  

 

Construct validity is a comprehensive concept that includes both criterion-related and 

content-related validity (Anastasi, 1976). The research findings in Study 2 would establish 
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how closely each feedback category was related to activity change. This established the level 

of criterion-related validity of this approach by answering the question, “Is there an 

identifiable and measurable relationship between feedback and activity change during the 

course of a project?” Content-related validity had, however, been built into this study through 

the approach taken at all key points as recommended by Fiske (1973). For example, during 

the development of the methodology the design of each method for collecting the schema-

products was based on the set of categories drawn from the literature and proposed in Chapter 

2 as the products of the underlying schematic information processing.  

 

Key points at which validity was considered during development included the 

identification of the categories to be detailed in Study 1 and the development of the interview 

and coding methodology through the piloting process. This ensured that material collected 

from participants and prepared for analysis would optimally represent valid schema-products 

applicable to all projects regardless of the project manager, project, or industry. Particularly 

notable were two aspects: Firstly, there was a need to check that the key categories within 

which feedback and activity change had occurred were identified, and whether those that 

were suggested by the literature were important across individuals and industries. This was 

accomplished in Study 1 through the ratings of these items by Subject Matter Experts, which 

were found to be high compared to an alternative group of items (Fiske, 1973). Since the 

Subject Matter Experts had been drawn from a diverse range of project specialties, support 

was gained for Hypothesis 2: the proposed generic nature of the foci of underlying project-

related schemata within a project management mental model of orientating system goals 

(their relevance across specific project contexts). Furthermore, at eighteen month follow-up 

Subject Matter Expert ratings also revealed relatively high retest reliability, which was 

essential to establishing the validity of the construct for the group of project-related schemata 
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(rs = 0.73, and 0.69 respectively, for the categories of issues, and feedback areas considered 

important).  Secondly, there was a need to ensure that the methodology for collecting 

information from participants was developed across a number of industries to enhance its 

relevance across a diverse range of industries included in the main study. It was therefore, 

piloted in two industries. Furthermore it would be applied in five industries in the main study, 

which if successful would engender further support for establishing the validity of the generic 

nature of the construct of project-related schemata, due to observed relevance across project 

managers, projects, and industries.   

 

3.4 Use of the Pilot Projects to Refine the Structured Interview Method  

 

3.4.1  Participants: Pilot Project 1 

 

Participants from approximately eight different industries, which were identified as 

likely to have current projects, were invited to participate in the research. Project managers 

within all industries were willing to participate in the research project as, and when, suitable 

projects became available that involved a team of two or more project managers. The 

participants for Pilot Project 1 were a small team of two project managers engaged in developing 

and implementing the criteria to select software suppliers for their organisation in a field 

requiring new advanced software. This fairly complex project was occurring within a large 

organisation engaged in Banking and Insurance services, and had significant implications for all 

stakeholders. The eight industries also included: telecommunications, information technology, 

rail signalling, construction, and strategic policy. The Banking and Insurance project was 

selected for pilot study 1, as it was the next available project of a relatively short duration (two-

three months), from those within the eight industries approached. One participant had four years 
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experience in project management and the other had 18 months experience and they were each 

managing a small team. Their previous experience in both cases had largely been in the Banking 

and Insurance industry, where their projects over the past few years averaged six months 

duration. One of these participants was the designated overall manager of the project, while the 

other project manager had experience of similar oversighting roles when managing other 

projects within the organisation. 

 

3.4.2 Materials: Pilot Project 1 

 

The broad structure of the interview involved: 

A. Defining a construct domain of activity themes and goals for the project. 

B. Working within that construct domain to collect content for analysis in each of 

the category areas using a laddered grid of follow up questions. 

 

The detailed tactical structure of the interview was designed around the following 

sequence of data collection: 

1. Respondent and project details. 

2. Setting the construct domain. 

3. Initiation issues and Execution activities. 

4. Time-related issues and activities. 

5. Expected sequence of events. 

6. Technical issues and activities. 

7. Political issues and activities. 

8. Other personal/organisational issues and activities. 
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This chronological structuring of the interview occurred in advance of the first 

interview, and involved selecting the most appropriate order of topics and subtopics. A funnel 

sequence was used, which meant that the interview began with broad-scope questions at item 

‘2’ above, and became progressively narrower through items ‘3’ to ‘8’. 

 

A second phase of tactical interview structure, which could not be completely 

structured in advance, involved designing pre-determined probes, which were used to gain 

complete and valid information. These probes were used during the interview depending on 

the issues arising and the project context. Probes were designed using the question laddering 

approach as described earlier. Broadly, the interview process commenced with the 

construction of a graphical representation of the domain in terms of the relations between 

problem solving elements. The result was a qualitative two-dimensional graph, where nodes 

were connected by labelled arcs, which had been constructed through negotiation between the 

respondent and researcher. An audio record was kept for future analysis. In this research the 

construction of a graphical representation of problem solving elements occurred for the 

respondent’s benefit in opening up the discussion about their project, and in order to clearly 

define the starting point of the questions about the focal areas. All response material analysed 

was collected through interviewer notes and audiotape, in what was a highly Structured 

Interview. 

 

The Structured Interview method required that the interviewer use a standard set of 

questions and prompts to investigate the domain of each project as seen from the perspective 

of each participant as shown in Appendices 6 and 7. In this way the likelihood of the material 

collected being the schema-product of the hypothesized underlying foci of project schemata 

was maximized.  
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3.4.3 Procedure: Pilot Project 1 

 

A Participant Outline (Appendix 2, p. 265) was provided to the team of project 

managers, which outlined the standard timing and process for data collection and dealt with 

issues of confidentiality. The planned procedure was an initial Structured Interview with each 

participant to collect the initial plan of action and information on each area of concern: a 

‘baseline’ for later comparisons. Within the interview structure a laddering process was used in 

follow-up questions to collect in-depth information about concept links through elicitation of 

antecedents and consequences. 

 

Structured Interview data were collected on project commencement (in the first week), 

just after the midpoint of time allocated (within the following week), and at the end of the time 

allocated (in the last week). Material for content coding was collected in response to interview 

prompts, and both implicit and explicit content was coded according to operational 

definitions. Written notes were taken by the researcher and a complete oral record of the 

interviews was kept using a small tape recorder, for the 1-1½ hour interviews (see transcript 

of an interview in Appendix 11, p. 300). This was used for reference to clarify issues where 

required so that all content was coded. Recording sheets were used following the interview to 

code and count the frequency of issues expressed within each of the focal areas and feedback 

events also within each area of interest. The laddering prompts used for exploring the issues 

served to identify the nature and number of feedback events, and the degree of change to 

project activities as estimated by the participant that had resulted as a consequence of the 

feedback. 
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3.4.4 Findings for Pilot Project 1 

 

The broad procedure for the Structured Interview method was found to be very 

appropriate for use in the work context for both the researcher and the participants as gauged 

from feedback. The quality of the atmosphere achieved using this approach was very good. It 

was non-intrusive in that it could be scheduled in at a time that suited the project managers, 

who secured a private room for each interview. This ensured that project managers were 

wholly focused during the time of the interview, since others could not interrupt the 

proceedings, and gave a sense of formality to the event. The laddering procedure, which 

followed up each general question in order to collect specific material, was simple to apply in 

the otherwise complex work context of the project. It appeared to elicit very high quality 

material about the feedback experienced by the project manager and the consequences of the 

feedback, particularly where this included changes to planned activity. 

 

The questions used in Pilot Project 1 required that participants make an assessment of 

the percentage of change to expected activity that had occurred. Excerpts showing the 

complete list of events from the ‘time-related issues’ category, which was collected at the 

initial and middle interviews, are provided as an example in Appendix 3 (p. 269). It can be 

seen that this was found to be a difficult task for participants in practice. The data collected in 

Pilot Project 1 showed that, at the outset, participants had a clear view of what activity they 

expected to engage in. They were also, at interview points later in the project, able to report 

clearly what specific activity they had engaged in, as well as what new or changed activities 

there were in order to achieve the project goals. It was revealed, however, that where 

participants had experienced highly significant feedback, which changed their expectations 

about what must be delivered through the project, they were found to be unable or unwilling 
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to report an objective assessment of the degree of change had occurred to the project. For 

instance, in the excerpts provided in Appendix 3, the project manager assessed the changes as 

a consequence of the new time-related issues that included, ‘restructure of many activities,’ 

and a, ‘change to whole approach,’ as minimal because the, ‘outcomes would be the same 

only pursued in a different way.’ These findings led the researcher to form the view that it 

was difficult for participants to make abstract comparisons between work that would have 

resulted from the old way of looking at things, and work resulting from the new way, after 

experiencing the significant feedback. Perhaps this was because they had moved to a new 

way of looking at their project (perhaps into a new mental model).  It appeared that there was 

a strong conceptual link here to outcomes, such that when the participant thought the client’s 

newly identified outcome would be achieved - even if this meant not completing 80% of the 

project, as it had previously been planned in Pilot Project 1 - participants reported these 

radical changes as being negligible change. This very limited evidence seemed to indicate 

that once project participants were absorbed in a new, often radically changed approach, the 

impact on their initial activity plans was not clear to them. This observation may be a result 

of the known, but not well understood, cognitive link between activity plans and outcomes 

(Hastie, 1981; Endsley, 1995a).  Some researchers have also found, and argue for effects 

from the timing of later (a priori) schema(ta) activation in relation to inconsistent 

information, where access to the inconsistent information in memory is inhibited 

(Dijksterhuis & Van Knippenberg, 1995). They suggest this may possibly be due to the 

activation of a conflicting schema that affects search in memory, since search in memory is 

guided by the traits represented in the schema. And so, in the ‘planning permission’ example 

discussed in Chapter 1 under ‘cognitive processes,’ when the project manager moves from a 

‘development’ mental model to a ‘cut-and-run’ model, their consideration of issues will be 

guided by characteristics of their new mental model, e.g. speed (to unload the property), as 
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opposed to taking all the time necessary (to plan carefully for the new development). 

Furthermore, the new activities involved could provide a substantial return on investment that 

further obscures the degree of difference between actual and planned activity. 

 

Viewing project manager’s schemata as being situated within a particular view of the 

world, their project management mental model, provided some clues to their observed 

inability to make abstract comparisons between what they had expected to do at one point in 

time compared to another. Where significant feedback had occurred that would clearly 

require project managers to adjust their viewpoint this would place them within a new mental 

model. Once new schemata were activated in this way, they would only have access to the 

old viewpoint, or mental model, through memory, and their behaviour, or schema-products, 

would be orientated within the new mental model. Project managers would be consciously 

unaware of such a change, and view the new way of doing things as completely appropriate 

and necessary to achieve project goals. If so, then these observations implied that there is an 

observable effect of moving to a new mental model in that individuals have only a very 

limited access to all facets of the ‘old’ mental model, and associated action plans. There are 

many possible alternative explanations. Perhaps they were too close or involved in the 

content and process of the project to be able to report objectively on the impact of feedback. 

Participants may also have been presenting changes to activity in a socially desirable way for 

the researcher to negate any judgement of faulty planning, since plans had been collected in 

the initial interview. Although such possibilities were unable to be confirmed through this 

research, the effects observed during Pilot Study 1 meant that an alternative approach was 

needed in this current study to assess the amount of change that was to occur in the later field 

research (Study 2). 
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Analysis of data collected using the Structured Interview method in the first pilot 

study had also revealed that a simple frequency count of feedback events and activity was not 

sufficient to reflect the diverse nature of what occurred in practice. For example, in the time-

related issues category, these were found to total ‘2’ (Appendix 3, p. 269). This did not 

reflect whether the event was expected or not by participants, and whether it changed their 

expectation about the outcomes needed to reach their organisational goals or the size of the 

change. A new coding system was therefore needed to take into account participants’ 

limitations when making value judgements about issues such as the amount of change to 

activity that had occurred as well as reflecting the magnitude of the change that resulted. 

 

3.5.1 Theoretical Rationale for Changes to Methodology: Pilot Project 2 

 

The first Pilot Study indicated that a highly structured interview procedure was an 

appropriate method to use in the context of natural settings in order to collect the required 

data on feedback and activity change. Problems emerged, however, with the initial approach 

to content coding the verbal protocols that were collected, which relied on judgements made 

by the participants. The second Pilot Project concentrated, therefore, on developing coding 

procedures, which would result in unambiguous and valid data for analysis.  

 

3.5.2 Feedback Types 

 

Feedback was defined as meaningful issues reported by the individual. These ‘events’ 

were meaningful because they were remembered and related through verbal reports to the 

researcher during the Structured Interview. In Pilot Project 1 a range of project feedback 

events, within each generic category were observed to impact on activity. These events varied 



 

 

117

according to their assessed significance, from the participant’s viewpoint, to the project, i.e. 

events could be memorable but irrelevant or neutral, as well as positive or negative and 

indicate a discrepancy between goals and performance. There was also a need to reflect 

highly significant or larger feedback events that affected the participant’s expectations about 

the project outcomes required and/or assessment of likely achievements through the project. 

In other words this type of feedback event seemed to impact in a way that changed the goals 

or nature of the project. This type of feedback also demonstrated what might be interpreted as 

a shift to a ‘new’ system goal for the project management mental model, which was 

anticipated to have a significant impact on both activity and thought about the project. In 

order that the data set was not fragmented excessively, it was decided to group feedback 

events into five types as set out below in Table 3.3, which included categories for ‘neutral 

and irrelevant’ feedback. Table 3.3 presents the revised conceptual and operational 

definitions.  

 

Each incidence of feedback was generally very distinct as indicated by the implied 

meaning of material collected through the Structured Interview, which employed the 

laddering technique to explore each new piece of information that a project manager had 

become aware of during the project. If, however, the number of feedback issues was unclear, 

the participant was asked to clarify how many different issues were involved. An example of 

an incidence of feedback that indicated a goal-performance discrepancy occurred on the 

Telecommunications project. One of the project managers reported in the Technical Issues 

category that, “A technical problem has occurred in the radio links. This is causing just heaps 

of trouble all over.” 
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Table 3.3: Revised coding categories of feedback events with associated 
conceptual and operational definitions. 

 

CODES & DEFINITIONS OF FEEDBACK CATEGORIES 

Code Conceptual Definition Operational Definition

Irrelevant Memorable information about informative 
experience during the time of the project that does 
not have relevance specifically to the project. 

Feedback perceived as 
irrelevant to the project 

Neutral Memorable information that does not provide 
information about goals and performance. 

Feedback perceived as 
neutral, as it does not 
assist in evaluating 
performance. 

Positive Memorable information perceived as incongruent 
with expectations and viewed as positive. 

Feedback reflecting 
positively on 
performance. 

Goal/Perf. 
discrepancy 

Memorable information perceived as incongruent 
with expectations and viewed as negative. 

Feedback indicating a 
discrepancy between 
goals and performance. 

Expec./Perf. 
discrepancy 

Unexpected feedback that changes the 
goals/performance required, and which may have 
implications for likely success. 

Feedback that changes 
the goals/performance 
required, and which 
may have implications 
about likely 
achievements. 

 

At times the researcher would not be clear from the laddered prompts whether a 

feedback event was irrelevant, neutral etc. On these occasions, and since there was a 

requirement to classify the event according to how the project manager perceived the piece of 

feedback, it was a simple matter to ask project managers to clarify the meaning of that event 

for them and their project. An example on the Telecommunications project occurred when 

collecting new information in the Time-related Issues category. Here the project manager 

reported that it had become clear to him that, “There was nowhere near enough time allocated 

to this project.” When asked about his expectations about achieving an outcome, he said, 
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“This will most likely lead to a loss of money,” and when prompted to explain, “Do you see 

this as positive or negative?” he explained his worries that included the possible, “loss of my 

job.” As the new information clearly had implications for achieving the desired outcomes this 

was coded as an expectation-performance discrepancy. 

 

3.5.3 Change Types 

 

Conceptual and operational definitions also needed to be developed for the outcome 

variable of activity change. As demonstrated theoretically in Chapter 1, there is ample 

evidence in the literature that demonstrates a link between behaviour and the effect of 

feedback on cognition. The intention here was to operationalise how the impact on cognition 

would be measured through the observable schema-product of reported activity change. It 

was thought that activity change was the outcome of schematic information processing 

following feedback and thus it was anticipated that a pattern indicating a relationship would 

be found between feedback and change in later studies. Activity change was reported to the 

researcher in the verbal protocols collected during Structured Interviews. Activity change was 

an accessible outcome measure that could be quantified through the frequency of activities 

that changed.  In Chapter 2, a set of hypotheses that represented a range of issues to be 

clarified regarding cognitive processes, which could be inferred from observable evidence, 

were set up for testing. These would use frequency counts of the five types of feedback and a 

simple measure of activity change as an outcome variable. Quantifying changes to activities 

had been found in Pilot Project 1 to be particularly complex in natural project settings and it 

had seemed to rely on project managers’ judgement during quantification.  
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It was identified in the initial pilot project that there were a range of potential changes 

to activity that could result from an individual’s experience of project feedback. These 

changes reflected variability in degree, and type, of impact that was evidenced. Potential 

impacts could include, for example, changes to one activity or a number of activities. The 

impact could also reflect a small change to a number of activities, or a significant change to a 

number of activities, which often reflected a change in the nature of the project or the 

outcomes required. It was found in Pilot Project 1 that project managers tended to be able to 

clearly indicate whether change had occurred in one or two activities, and whether three or 

more were affected, but indicated that they were really making estimations as to how many 

were affected after that. Laddered questioning was effective in ascertaining whether there 

was a change in the nature or goals of the project. Feedback events were therefore associated 

with at least five types of change, which included a classification for ‘no change’. The initial 

broad category proposed (a simple count of ‘Activity Changes’) was therefore developed into 

a more detailed set of five types, that could be reliably coded by the researcher directly from 

the interview evidence and corroborated by the participant, rather than from the participant’s 

abstract evaluation of that evidence. Independent classification of the magnitude of impact 

took into account whether the change related to the activities engaged in to achieve project 

goals or to the project goals themselves. For example, if a participant had indicated that the 

impact of new legislation was that changes had to occur in a documentation activity for a 

project, the researcher would then check with the participant as to whether ‘documentation’ 

was one discrete activity or not. This would provide the participant with an opportunity to 

explain that there had also been change to an ‘analysis’ activity and a ‘communication’ 

activity, which would result in a code of Type 3 from Table 3.4 being given. These five 

categories and operational definitions are set out in Table 3.4 below: 
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Table 3.4: Revised coding categories of activity change with associated 
conceptual and operational definitions. 

 

CODES & DEFINITIONS OF ACTIVITY CHANGE CATEGORIES 

Code Conceptual Definition Operational Definition 

1 No impact. No change. 

2 Impact within one activity. Change within one activity. 

(where interview content refers to  
change within one work activity) 

3 Impact in two - three activities. Change in two – three activities. 

(where interview content refers to 
change within two or more work 
activities) 

4 Impact on more than three activities, 
which may be difficult to quantify, 
especially if a small effect impacts across 
the project activities. 

Identifiable change in more than three 
activities. 

(where interview content refers to 
change in a number of activities or a 
small change to many work activities, 
i.e. timelines) 

5 Significant effect on a number of activities 
that changes the nature of the project, thus 
changing project goals . 

Identifiable effect on the planned project 
outcome(s). 

(where interview content refers to 
substantial change in many activities or 
in the type of work activities/outcome(s) 
to be achieved 

 

3.5.4 Application of the Feedback and Change Type Codes 

 

Applying the two sets of codes – those for feedback type and change type resulted in 

what seemed to be a very reliable classification of each of the verbal protocols collected 

during structured interviews: 
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An example of a Type 2 change occurred during the telecommunications project when 

the reporting activity was held up due to a lag in receiving some data (the Type 4 feedback 

event indicated a discrepancy between goals and performance, and occurred within the ‘time’ 

category). 

• A Type 3 change was coded on the inorganic chemistry project (the Type 4 

feedback event occurred in the ‘event sequence’ category) when staff had to go 

back through their data to identify new compounds as well as cross-checking 

indicators with results from other researchers.  

• On the construction project cost vs design was an ongoing source of conflict. This 

was an anticipated issue in this industry and therefore didn’t assist in evaluating 

performance. The feedback event was coded as a Type 2 in the ‘political issues’ 

category and led to a Type 4 code being given to reflect the many compromises 

reached to achieve a win/win outcome.  

• On the railway signalling project a change of legislation regarding electrical 

systems (this was the type of feedback event that changed the goals/performance 

required). It occurred in the ‘technical issues’ category and led to a Type 5 code 

being given due to a global impact on the nature of the project. 

 

The impression gained in practice about the reliability of the method was supported 

during the cross-rating exercise, as already indicated. 

 

3.6.1 Participants: Pilot Project 2 

 

The refined methods were re-piloted on the next available project. Pilot Project 2 was in 

the Telecommunications industry and was again a small team of two project managers, who 
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were developing recommendations on a comprehensive telecommunication system, which 

would rationalise existing communication technology for a hospital. The two participants each 

had eight years experience in project management. Their previous experience was exclusively in 

Telecommunications. Both team members had previously worked extensively as project 

managers. The designated senior project manager on the project reported that his projects over 

the past five years were of six months duration on average, while the other project manager’s 

projects were, on average, of six weeks duration. 

 

3.6.2 Materials: Pilot Project 2 

 

All suggested refinements to the Structured Interview were incorporated into the 

initial Structured Interview (Appendix 6, p. 282), which would collect information at the 

commencement of a project, and the follow-up interview (Appendix 7, p. 288). The follow-

up interview would occur at the Middle and End of the projects. 

 

3.6.3 Procedure: Pilot Project 2 

 

When it became apparent that a second pilot project would be required to pilot the 

methods that had required considerable refinement, the next available project was taken up as 

Pilot Project 2. After the initial contact was made a ‘Participants Outline’ was e-mailed to 

individual project participants (Appendix 2, p. 265), and interview times suitable to each 

participant were arranged. The location selected for interviews was always within each 

participant’s workplace, to limit disruption to individual schedules and in a private room to 

minimise distraction. As planned, the number of pieces of new information in each category 

were identified and explored and the number of activities affected by any change was checked 
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with participants. Participants explained for the researcher, if necessary, the actual number of 

activities affected, and following such clarification Change codes were then allocated to these 

outcome events. The remaining procedure for collecting interview and survey data was as for 

Pilot Project 1. 

 

3.6.4 Results: Pilot Project 2 

 

Examples of changes to activities that had occurred due to feedback events during the 

project, but which participants did not assess as significant change, were again evident in 

interview material gathered. More specifically, considerable modification had occurred to all 

project activities in Pilot Project 2, as the project had evolved in practice to be of a 

significantly different nature to that initially anticipated. Similarly, probing questions 

according to the laddering approach indicated that the client’s requirements (the project 

goals), had changed in terms of the priorities set at the outset for the five project outcomes 

and the new goals would be met despite the additional work and changed activity required. 

The laddering questioning process produced a large amount of material that revealed changed 

activities arising from each feedback event, the numbers of changed activities were 

confirmed by participants as each was coded. Again and in order to confirm the earlier 

observation, participants were asked to assess the impact of feedback on work activity, and 

consistently reported at each of the second and third interviews, that there was minimal 

change. In this instance, however, the researcher had access to both the raw interview data, 

and the revised set of code types for feedback and change. These enabled an objective content 

analysis of the feedback and activity change to be carried out, leading to specific coding of 

the raw data and a frequency count of each type of change.  
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3.7 Use of the Pilot Projects to Refine the Brief Survey Method 

 

3.7.1 Pilot Project 1 

 

The Brief Survey method was designed to collect a note on each important piece of 

feedback that had occurred over the past week on the respondent’s current project. The survey 

consisted of two tables, as set out in Appendix 8.1 (p. 293). The first table was designed to 

collect information in each of the seven potential categories. A second table was designed to 

collect specific and related information on project activity changes following the initial survey.  

The data from this method would not be content coded. Instead, the sum of the feedback 

issues identified under each category would be used. Directions were designed to build on the 

respondent’s experience given the training during an initial guided survey session at the 

outset of each participant’s project. 

 

The two project managers involved in the first pilot project also completed survey 

tables as a parallel procedure to be forwarded to the researcher at weekly intervals. The initial 

survey occurred as a separate procedure at the outset of the project and close to the time that 

the initial interview was conducted. This initial survey took the form of a training session in 

applying the written directions given for self-administration of the Brief Survey, which was a 

fairly complex task to some project managers for whom this type of self-reporting was 

unfamiliar. This preparation was designed to lead to subsequent self-reports updates being 

made weekly by each project manager, alone and throughout their projects via email. By the 

close of the training session participants had agreed to fill out the survey each week and 

return this to the researcher by email. 
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Project managers did not follow the planned schedule of weekly updates using the 

Brief Survey method – they did not send in regular, updated surveys via email. The reasons 

given were, lack of time, and difficulty in recalling, from the training given at the outset, how 

to fill out the tables.  What was clear with hindsight, was that most written material collected 

through surveys in the literature are most often the result of a single ‘guided’ or ‘self-

administered’ survey (Walsh, 1988), with occasionally one follow-up survey (Al-Tababai et 

al., 2001). The key difference here was that participants were asked to provide a complete 

(although brief) survey update throughout projects lasting a number of months. Such 

complete sets of data are more usually collected in laboratory situations over much shorter 

durations, such as occurred in McGrath and colleagues group research (Arrow and McGrath, 

1995), and in closely monitored work or laboratory conditions in the cognitive literature 

(Endsley, 1995b). The result was that only patchy survey reports arrived using this approach. 

It was therefore decided to have the researcher guide the survey collection session in the next 

pilot project. 

 

3.7.2 Pilot Project 2 

 

The same survey was administered by the researcher with the prompts used in Pilot 

Project 1 (Appendix 8.2, p. 295) being spoken by the researcher to provide directions. 

 

Each participant in the second pilot project was surveyed over 10-15 minutes at a time 

to suit them at the middle and end of the project. Information was collected on the feedback 

they had experienced and the activity change that resulted for the preceding week on each 

occasion. 
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The Brief Survey method yielded material from each participant with no difficulty in 

this second pilot. It was comfortable for the researcher to administer and the participants were 

happy to meet briefly for the two occasions involved. Although the weekly survey material 

collected from Pilot Project 2 was not comparable to the Structured Interview material, since 

it had been collected using a different method and for different durations of the project, any 

specific differences remained to be clarified. Later, during Study 2, it became possible to look 

at whether this method collected a different, perhaps lower quality of data, which was 

estimated through comparative frequencies. When full sets of data for a small number of 

participants were collected through surveys administered by the researcher a lower frequency 

of feedback ‘events’ on the Brief Survey as opposed to the Structured Interview method were 

found as set out in Table 3.5 below. Events were collated across the whole project on each 

participant for a comparative analysis of the frequencies obtained through the two methods.  

 
Table 3.5: Frequencies of feedback events for the interview and survey 

methods grouped by midpoint and endpoint interviews. 
 

NEW ISSUES AT MIDPOINT 

 Interview Survey 

Participant 1 4 2 

Participant 2 14 6 

Participant 3 14 8 

Participant 4 9 8 

NEW ISSUES AT ENDPOINT 

 Interview Survey 

Participant 1 6 3 

Participant 2 15 7 

Participant 3 8 3 

Participant 4 6 10 

Total 76 47 
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Table 3.5 presents the total frequencies of new issues (the feedback events) for all 

categories, which arose up to the midpoint and then up to the endpoint, for four participants 

during their project for each of the Structured Interview and Brief Survey methods. A 

Wilcoxon matched-pairs signed-ranks test was conducted to see whether there was a 

significant difference in the frequencies of new issues that the project managers reported 

occurring throughout their projects between the two methods. Frequencies collected by 

interview were compared to those collected by survey across all collection times. The results 

indicated that these frequencies were statistically significantly different (T = 4.0, N = 10, df  = 

1/7, 2-sided, p = .05). 

 

3.8 Discussion 

 

A series of pilot studies of two naturally occurring project groups were used to collect 

data using the preliminary instruments, and these were successfully improved such that 

information could be reliably collected and coded in the categories of interest. Significant 

potential limitations on the validity and reliability of the research methods were overcome 

through this process as detailed below. The initial work with Pilot Project 1 indicated that the 

broad interview strategy was viable, and was not intrusive on project operations. This initial 

pilot effort indicated, however, that significant modification was required to the process of 

content analysis of the data produced, in order to improve validity and reliability. Several 

methodological issues were addressed when it was found that individuals could not be relied 

on to assess and report on the degree of impact that discrepancy-related feedback had on 

project activity in general. Codes for ‘activity change’ were developed for later use where 

data analysis was based on a simple count of the number of activities that changed in each 

code type. These were trialled in Pilot Project 2, when specific and detailed data was 
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collected and then coded by the researcher according to the number of activities that had 

changed as determined through ongoing checks of the specifics with the participant during 

the interview, rather than relying on self-assessment according to any other criteria project 

managers might use.  

 

Deficiencies in the coding processes for feedback were also identified and new codes 

developed and trialled through Pilot Project 2, and were found to effectively improve content 

analysis, which had became viable as shown by the fact that participant’s responses could 

now be coded reliably as demonstrated in Section 3.6.4. It was found that through a modified 

approach to content analysis it was possible to analyze the interview content collected 

through the face-to-face interviews into: 

 

1. Five types of feedback events that had occurred during a project within each of 

the putative generic categories; and  

2. Five types of activity change that had occurred during a project due to the 

impact of feedback within each of the putative generic categories. 

 

The raw interview material revealed that it contained enough objective evidence to 

enable a content analysis according to operational definitions of project change to be carried 

out. The issue itself would need to be followed up in future research since it lay outside the 

boundaries of this current effort, which aimed to lay a foundation in terms of identifying the 

type and nature of feedback that impacted through cognition and resulted in activity change 

on group projects. The refined methodology for the current research was, however, robust 

enough to compartmentalize this area of ambiguity, so that it could be left for later 

investigation. It was also found that at least five groupings of the project feedback events 
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were possible. Some of these impacted disproportionately on individual expectations and/or 

the project goals themselves, with the extremely significant feedback perhaps being seen as 

leading to a shift to a new mental model. Operational definitions were developed around the 

five types of feedback that were then shown to enable feedback to be reliably coded.  

 

Several qualitative observations were made through the piloting phase in regard to the 

Structured Interview method, which incorporated the laddering technique. A significant 

facilitator for collecting sound and detailed data that seemed to be evident in this approach, 

was that participants clearly were producing material, which they believed was truthful. As 

found by Brown (1992), participants, who may have initially approached the interview task 

as one they might ‘skim’ through with vague answers to sensitive issues, were quickly drawn 

out by the laddering technique, to expand and clarify until a clear and accurate account of the 

project and the implication of issues was collected. It had also been anticipated that the 

generic nature of this research would pose an inhibiting factor to the use of a Structured 

Interview, i.e., the study would be conducted across many industries and across the different 

perspectives of project managers. This meant that follow-up questions had to be modified 

significantly for the different contexts, which could lead to the breakdown of the interview 

structure. It was found through the pilot studies, however, that the laddering technique of 

follow-up questions, provided a very robust approach, which in effect standardised the 

process of eliciting extremely varied raw data, and maintained a very tight structure for the 

interviews, which occurred in the natural settings of diverse industry projects. This very 

standardised approach to prompting participants for more information was believed to 

function in the same way as those used in standard psychological tests to maintain a 

consistent approach to each participant and context. The varied raw data produced from each 

project context could also have potentially posed significant difficulties for consistency in 
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coding the material, due to potentially different manifestations of the content across 

industries. Due to the refinements to the coding process that had occurred, and had been 

trialled through the second pilot study, there was every reason to be confident that the code 

type definitions for both feedback and activity change, which led to a relatively unambiguous 

process of coding the raw material, would be a strength of the overall research. 

 

The Brief Survey method was usefully contrasted with the Structured Interview 

method during the second pilot project, although it seemed to note only particularly 

significant events. Despite the problems with self-administration in the initial pilot, it was 

found to produce clear, valid data when guided by the researcher in Pilot Project 2 for two 

key weeks. It was, however, not feasible to use a second researcher administered procedure 

for the cumulative collection of all weekly updates throughout the projects, between the 

middle and end collection times due to the participant time this would involve. Project 

managers, who were all volunteer participants in the research, indicated that administration of 

a second procedure, amid the other cognitive and time demands they experienced would 

negatively affect their participation in the primary method – the Structured Interview. Later it 

became possible in the main study, to compare the frequencies of data collected using each of 

the two methods. On one project the survey method was administered by the researcher for 

comparative purposes, which did indicate that a lower event frequency was collected using 

the Brief Survey. The researcher planned, however, to administer the Brief Survey at least 

twice during the main study for each participant. This was necessary to collect information on 

the frequency of activity change that occurred during the week of the midpoint for each 

project, which was where Gersick had identified significant change to occur, and in another 

week of each project. This would enable the necessary comparison in order to test Hypothesis 

6 regarding the increase in frequency of change at the midpoint. 
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CHAPTER FOUR: STUDY ONE - THE EXPERT PANEL 

 

4.0 Introduction 

 

This first study aimed to investigate whether the categories of activity observed by 

Gersick (1988) and McGrath (1991) were the product of underlying schemata that had foci in 

those areas. Such schemata were proposed in Chapter 2 as having related issues as foci, and 

as functioning to guide a project manager’s activity in order to achieve group goals. In 

keeping with strategies for measurement of cognitive schemata and mental models in the 

literature, the task here was not to exhaustively map all foci of schemata or all those with any 

relevance to the group’s project. Rather, it was to identify key foci, i.e. categories of issues, 

that expert project managers could agree on (Peterson et al., 2000). In order to reach a 

formulation of these categories that were responsive to associated project issues it was 

important to identify through this study a potent set of feedback categories that project-

related schemata were sensitive to as opposed to other management schemata. The feedback 

categories needed to be potent in the sense that they were meaningful to project practitioners, 

and thus had the potential to impact on their underlying cognitive schemata. They also had to 

have the achievement of project goals as their particular focus as opposed to any other focus 

or objective. Following Hypotheses 1 and 2, the purpose of this first study was therefore to 

see whether or not there was support for a formulation of a limited number of key foci as a 

generic project-related group of schemata based on the six categories of activity evident in 

the group goal achievement literature.  
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4.1 Theoretical Rationale for Study One 

 

Prior information processing research has established that experts organise their 

knowledge more efficiently than others (Druckman & Bjork, 1991), and this has been shown 

to lead to accurate coding and categorisation of information (Glaser, 1986). These findings 

have been supported by cognitive research on problem solving by experts and non-experts, 

such as that by Oser, Gualtieri, Cannon-Bowers and Salas (1999, p.444), where they found 

the expert’s knowledge organisation to be, “characterised by complex knowledge structures, 

processes and goal states.” Furthermore, experts rapidly relate to new information and design 

solutions within their field of expertise (Glaser & Chi, 1988), which indicates that within 

particular fields of application, experts are likely to have similarly focused schemata in order 

to deal with key issues. It was considered very likely therefore that expert project managers 

would be able to agree on the relevance of particular project-related issues within the 

categories of activity observed by McGrath and Gersick, if indeed these represented 

important foci of their schemata. 

 

Since project management is an identifiable field of applied knowledge and skill, it 

was possible to utilize an existing eminent panel of experts in project management from 

across Australia. However initially, direct access to these individuals was not possible, and 

thus they were surveyed to identify which, if any, of these categories were active foci of their 

own project management schemata, and to indicate what type of project feedback was most 

meaningful to them. In order to mitigate against any bias toward agreeing with the proposed 

categories they were also asked to provide written examples from their experience to 

characterize their ratings. Since these eminent project managers were leaders not followers in 

the field, the likelihood that they would agree with proposed categories if they were not 
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congruent with their substantial experience was not assessed as a high risk. Nevertheless 

other precautions were also taken. The foci areas identified from the literature were mixed up 

with areas less likely to be important within a project management context. Survey items 

anticipated to be less meaningful were drawn from the general, operational management 

literature of foci areas having dimensions that theoretically contrasted with those important in 

the project management field. It was possible to identify foci areas belonging to this 

‘alternative’ schemata grouping from basic principles: such as, that a project is a one-off and 

time-limited endeavor carried out with transient resources, i.e. after achieving their objective 

the project group has no need to exist (NCSPM, 1996). Operational management is by 

contrast a repetitive activity that occurs in an ongoing manner: outcomes, e.g. commercial 

products, are produced by a team that works to perpetuate its own role or ability to produce 

those work outcomes, and the work practice evolves through ongoing improvements to 

efficiency (Turner, 1999). An example therefore of a contrasting foci area is being attuned to 

ensuring capability to perform ‘ongoing’ tasks, rather than ‘time-limited’ project tasks. 

Subject Matter Experts in project management would be expected to focus on the project-

related dimension if they were asked to in the survey, except in special circumstances, e.g. 

where their project was designed to achieve an operational outcome, or where the length of 

time of the project was the same as the life of the organisation.  

 

Subject Matter Experts are commonly used by researchers and personnel practitioners 

to understand work tasks (Landy, 1989). As part of the process of understanding work tasks 

Subject Matter Experts are usually asked to assign an importance rating to tasks since they 

are likely to possess well developed and rich schemata in the foci areas. A logical extension 

of such a rating process to this research on cognitive schemata in the context of project 

management, required Subject Matter Experts to rate the importance of feedback in order to 
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identify the types of feedback that were meaningful to project practitioners. Subject Matter 

Experts have often figured in occupational research framed within a schematic paradigm. The 

cognitive schemata of expert portfolio managers has been investigated through, for example, 

the collection of company names in multi-trial, free recall and sorting tasks that Cocks (1998) 

used to represent schemata (foci categories) about corporate knowledge. Other researchers 

have initially activated or assessed the presence of particular schemata in participants in order 

to assign subject groupings and then made predictions according to group membership, which 

were subsequently tested (Meyer, 1996; Lau & Woodman, 1995). Similarly, this study of 

Subject Matter Experts established, in effect, the categories of feedback that would be 

expected to affect activity through the hypothesised activation of associated project-related 

schemata, which were later tested in Study 2.  

 

An extensive body of research is based on the premise that material resulting from an 

underlying ‘belief structure’ (schemata) about work and work contexts can be collected in a 

meaningful way through written responses. Walsh (1988) investigated, for example, 

managers’ belief structures and information processing by collecting both open-ended written 

responses to a case study, and counts of content sorts for a set of 50 factors. Furthermore 

Rowe and Cooke (1995) compared a number of methods for the measurement of mental 

models, which were shown in Chapters 1 and 2 to be composed of cognitive schemata 

clustered around a system goal. They used a six-point rating scale for respondents to rate the 

‘relatedness’ of pairs of words within a particular problem-solving goal domain, and found 

these to be independently predictive of later performance.  

 

It was thought possible, however, that the words used to describe the feedback 

categories used in this current, study might not be precise enough in order to activate or elicit 
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schema-products from the relevant schemata of Subject Matter Experts. Therefore in order to 

ensure that a valid set of generic categories was identified in this first study of Subject Matter 

Experts in project management, potential foci areas were represented as survey items written 

around one or more of the particularly distinguishing characteristics of cognitive schemata, 

from those highlighted in the literature. Putative project-related schemata are determined by 

some overall combination of a number of ‘dimensions’ or types of meaning that any key 

categories of issues identified may hold for the individual project manager. As has been 

demonstrated in other research contexts (Peterson, et al., 2000), there was no research need to 

exhaustively explore all conceivable types of meaning project-related schemata might have, 

merely to identify some that had the potential to lead to the project behaviour being studied.  

 

From a substantial review of the literature Hastie (1981) highlighted three functions of 

schemata, which were discussed in Chapter 1, and the characteristics of two of these were 

considered particularly important in the identification of any key foci of generic project-

related schemata.  Schemata would function, for example, to assist project managers to screen 

out less important information from all they might potentially attend to, and they would also 

be capable of activating procedures, or behaviour, directed at operating on the individual’s 

local situation. Potential foci were therefore described in survey items in each of two table 

lists, as ‘important areas of concern’, and, as ‘areas they might react to feedback in’. Each of 

these ways of representing the meaning of the issues was considered a different dimension of 

the same foci areas of project-related schemata. Furthermore, the two types of meaning 

presented in the survey were important to this research study since they had the potential to 

lead to the behaviour studied. It was also anticipated that experienced project managers 

would, if asked, be able to report on their experience through a survey since this was in 

keeping with the proposition that: 
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1. project-related schemata exist for the project manager prior to and independent 

of the commencement of any specific project. Therefore Subject Matter 

Experts would be able to identify and report the categories of issues they had 

previously found important to their projects, which they would now pay 

particular attention to in order to achieve their project goals; and 

2. schema-relevant feedback has greater potential to trigger activity change. 

Therefore experienced project managers would be able to report the type of 

feedback, which occurs during a project, that they would attend to (and could 

therefore change project activity) due to its importance to project decision-

making. 

 

A number of further sources of potential bias were considered in the development of 

the survey. It was possible, for example, that the order of presentation of the two forms of the 

items could lead to a reduced interest when respondents completed the second table. Because 

this would apply equally to all items in that table, they would still reflect relatively higher 

ratings for key areas of feedback. Since only a very small potential population of respondents 

(14) had been identified, it was decided not to vary the presentation order. All Subject Matter 

Experts would be unlikely to reply to the survey, and thus the subset that did could possibly 

bias the survey in favour of one or other of the tables if they were varied thus making the 

participant responses less comparable (Brenner, et al., 1985). This issue was, however, a 

known factor that could be taken into consideration during interpretation of the findings and 

if necessary the results from each dimension of the same foci area could be amalgamated for 

analysis if this issue became a problem. 
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Respondents also had the option to identify new categories of feedback that were of 

concern to them in their own words. Since respondents provided detailed examples to 

illustrate how these were meaningful to them they were in effect describing further 

characteristics of the foci areas, which made them important. This information enhanced 

understanding of the nature and importance of feedback in these categories that 

evoke/stimulate information processing and trigger activity change. This led to an optimal 

presentation of the feedback categories (Jou et al., 1996) in Study 2, as described in the 

discussion section of this chapter.  

 

The nature and number of Subject Matter Experts chosen for this study were 

considered imperative to collecting sound data as recommended by Landy (1989). Landy 

described research such as that of Friedman and Harvey (1986) and DeNisi, Cornelius and 

Blencoe (1987), who compared the accuracy of ratings by professional job analysts looking 

at various jobs using the Position Analysis Questionnaire. These researchers found a clear 

superiority for trained job analysts over untrained.  Landy and Vasey (1988) also found work 

experience made a difference in the ratings made by patrol officers, with more experienced 

officers rating as more important, issues such as spending more time on non-crime related 

interaction with the public, and giving advice and information. Similar findings in the schema 

literature indicated that these findings about job analysis can be logically extended to the 

individual’s underlying cognition about a job. Waldersee (1991) found, for example, that the 

schemata of experienced managers differed significantly from novices. In his research, where 

subjects were required to identify important areas of information in order to solve written 

case studies, a cluster analysis identified three schema typologies that seemed to be the result 

of different levels of experience. With regard to the number of Subject Matter Experts 

required for this exploratory study, Green and Stutzman (1986) have found, for example, that 
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in the context of job analysis it is necessary to have three or more Subject Matter Experts to 

achieve reasonably accurate data, rather than relying on one expert opinion. They have also 

proposed that the more complex the job being analyzed, the more important the 

characteristics of the Subject Matter Experts. Since project management was considered to 

involve a fairly complex group of work tasks, it was thought desirable to have at least double 

the minimal number of Subject Matter Experts recommended by Green and Stutzman. It was 

therefore intended to form a panel of Subject Matter Experts that included at least six 

individuals, who had well developed schemata, gained through substantial experience in 

project management. By using the Subject Matter Experts with high level experience in 

project management it was expected that the material collected would be robust and 

encompass all feedback categories of significance in project management. It was especially 

necessary and important at this stage to have experts in project management to provide an 

importance rating for the natural feedback that occurred on their projects, since project 

managers involved in the later field studies would potentially be less expert. 
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Table 4.1: The project management and operations management categories 
identified by McGrath, Gersick and Turner, and their relation to 
the current study, which also invited important items from other 
system categories. 

 

ITEM CATEGORIES 

McGrath Gersick Turner Categories nominated for 
inclusion in  Study One 

   Confirmatory  Categories 

Inception   Inception & Execution 

Execution    

Problem Solving   Technical Issues 

Conflict 
Resolution 

  Political Issues 

 Time  Time 

 Sequence of 
Events 

 Sequence of Events 

   Exploratory Categories 

    

  Succession Succession Planning 

  Ongoing Business Ongoing Business 
Requirements 

  Long-term 
Conditions 

Layout of the Work Area 
and Amenities 

  Ongoing  Team Building Stability and 
Permanency 

  Repetition Repetition 

   Other System Influences 
(a) 

   Other Concerns 
(Organisation) 

   Other Concerns (Personal) 
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The categories representing potential foci of schemata are summarised in Table 4.1 

above. The last two categories (a) were exploratory in that they had the potential to highlight 

new categories or sources of feedback, in the personal and organisational systems, for which 

collection might be expanded in later research if they were found to be significant. McGrath’s 

two modes of Inception and Execution were combined as “Execution of the project 

activities,” which included initiation and execution issues, because this was believed to 

represent a single larger core activity area due to McGrath’s finding that every project had 

this combination of activities (1991). 

 

4.2 Subjects 

 

The total population of Fellows (N=14) of the Australian Institute of Project 

Management (AIPM) were invited to participate in the survey and ten responded. The AIPM 

is the professional body of project managers in Australia, and has sister organisations in the 

USA, Britain and Europe. The membership of AIPM is around 4,000. Members of the AIPM, 

with at least five years membership, and who have occupied a prominent position in the field 

of project management, and, who have made a significant contribution to the profession of 

project management, can apply to the Executive to transfer to the grade of Fellow.  Only 14 

members have successfully achieved that grade within the AIPM at the time of this study. 

Fellows of AIPM included all known eminent practitioners/researchers/lecturers in that field 

in Australia. Demographic details of the respondents are provided below.  
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Table 4.2: Length of recent projects and industries represented by 
respondents. 

 

BACKGROUND OF RESPONDENTS 

INDUSTRIES REPRESENTED LENGTH OF RECENT PROJECTS 

  
Defense 1 year 
Construction 1.5 years 
Infrastructure 3 years 
Retail 0.5-3 years 
Health 2 months 
Real Estate 1 year 
Science 9 months 
Information technology 2 years 
Exploration 3 months - 6 years 
Manufacturing 2 years 
  

 

 

The 72 % (N=10), who responded to the survey had between 22 and 30 years of 

experience in project management, with the mean years of experience being 26.8 years. This 

population of Project Managers had worked in diverse industries (Table 4.2). The average 

length of the respondents’ projects in the past 5 years was also reported and ranged from six 

months to three years. 

 

4.3 Materials 

 

The survey consisted of four pages (see Appendix 4, p. 270). The survey was prepared 

for both electronic or hard copy distribution, having clearly marked response areas within the 

table format. It was presented as: 

 

1. A one page introduction and invitation to participants;  
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2. Page 2 presented a table listing the ‘categories of issues’ that project managers 

might pay attention to in order to achieve their project goals;  

3. Page 3 presented a table of ‘types of feedback’ that project managers might 

find important in project decision-making; and 

4. Page 4 presented a guided template in which to record information about 

respondents’ length of experience, type of industry and length of projects.  

 

Confirmation and refinement of foci categories of issues likely to be represented by 

project management practitioners’ underlying schemata commenced by initially evoking a 

general project management mental model in the thoughts of each member of this panel of 

experts in project management. Respondents were therefore asked to keep in mind several 

recent projects, while responding to the questions. The potential set of ‘issue categories’ that 

might be of concern to them, or be an ‘area of feedback’ that they would respond to, were 

then presented to the experts, who were then asked to rate the importance of each category, 

and each type of feedback, in their experience. As can be seen in Appendix 4, sections one 

and two of the questionnaire presented tables with a column for ratings and a column for 

examples.  

 

The possibility of respondent bias was countered through the presentation of the 

mixed (project: odd numbers, and operational: even numbers) set of potential categories.  

Also, to ensure that the categories they rated highly were indeed areas in which these experts 

possessed underlying schemata, which were developed through their knowledge/experience, 

respondents were asked to provide examples from their own experience in each category they 

thought important. Opportunity was also provided for experts to suggest additional 

categories, which had not been included, and additional types of feedback, which were 
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meaningful to them. Presented in association with each potential concept was an example 

designed to activate the relevant schema. A table mode of presentation was chosen to limit 

other distractors as much as possible and focus respondents’ attention on one concept at a 

time. This ensured that each schema could be activated, rated and exemplified clearly by 

respondents, and the category to which responses referred was clear to the researcher during 

later analysis. 

 

Page one (Appendix 4, p. 270) was also designed to achieve some credibility with 

prospective respondents, and to motivate them to respond by providing them with an 

overview of the context of the request without providing detail that might contaminate their 

responses in any way. It opened with a brief introduction to the researcher and the research 

reason(s) for making contact with the respondents and was followed by a brief conceptual 

overview of the research. To motivate respondents to participate, the research was presented 

as being in a relatively new area, where there was now an opportunity to contribute to the 

body of knowledge. Participation was invited and linked to the Fellows’ standing as Subject 

Matter Experts within Australian Institute of Project Management. The rationale was that 

their responses would be used to validate the terminology (the categories) to be used in the 

subsequent interviews with research participants. It was hoped that this would enhance their 

desire to return quality information to guide the research. 

 

The next page opened with a request to respondents to keep in mind several recent 

projects, while responding to the questions, in order to activate an appropriate mental model 

about project management. Section One was then presented as a table of ‘issue categories’ 

with each of the project management or operational management categories described in 

language relevant to each of these mental models. Each item had an associated example, and 
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the table commenced with a complete illustration of an item with its rating and several 

examples of how the issue might have been important in their experience. Respondents were 

asked to rate the importance of these ‘issues’ in their work, and to provide actual examples 

from their experience of how each issue had been important to their projects. Other categories 

of issues considered important could be similarly recorded, rated and exemplified, in the last 

part of the table. The actual directions given for Section One are shown in Appendix 4. 

 

Page three presents Section Two, which identified the same areas this time as ‘types 

of feedback,’ which are important in project management or operational management 

decision making. These were again set out in a table format (Appendix 4, p. 270). The table 

commenced with a full illustration of a feedback type, a rating, and several examples of how 

the feedback led to new decisions being made. Respondents were asked to rate the 

importance of each type of feedback in their work, and to provide examples of each feedback 

type in the adjacent columns, showing how the feedback led to new decisions. Other types of 

feedback, considered important by respondents, could be added, rated and exemplified, as to 

how they had led to new decisions in their experience. The directions for section two are 

shown in Appendix 4. 

 

The opportunity was taken here to assure respondents that they could provide any 

details they cared to, confidentially. This was thought to be possibly important to them due to 

their status in the Australian Institute of Project Management. The researcher intended that 

these details would be reported as characteristics of the group overall, so that no one 

individual would be identified specifically. Respondents were not asked for their names. 

However, they were asked whether they wanted feedback on completion of the research 

study. If they wanted feedback they could specify how they wanted to receive the feedback, 
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and nine of the ten respondents took up this offer and provided their names, while the tenth 

respondent identified himself, but did not want feedback. 

 

The last page requested essential details about the respondents, which were supplied 

in confidence to the researcher. Knowing that these experts had a high level of experience 

would validate the respondents’ status as experts, and provide information about their 

comparability. Information on the type of industry they worked in was also important in that 

there is an anticipated general applicability of the categories being explored to any industry 

that uses projects. Information about the characteristics of the projects was also considered 

important, since it would be desirable to be able to eliminate this as a confounding variable, if 

significant discrepancies were noted between projects in the field studies. A final note 

thanked respondents for their time. Appendix 5 (pg. 277) shows the follow up letter and 

survey two, which was distributed to the Subject Matter Experts 18 months later.  Some of 

the earlier responses had indicated confusion of the issues in the ‘inception and execution’ 

category, which had been amalgamated in survey one and therefore these were separated in 

survey two. These issues were separated to become foci for the ‘initiation’ and ‘execution’ 

categories at follow-up. 

 

4.4 Procedure 

 

The total population of Fellows of the Australian Institute of Project Management 

were approached using the survey questionnaire. Fellows of Australian Institute of Project 

Management were invited to participate as part of the expert panel for this research. The 

researcher had approached the Executive of the Australian Institute of Project Management, 

in order to gain initial access to this population. The Executive Director of the Australian 
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Institute of Project Management coordinated distribution of the questionnaires, thereby 

enhancing the credibility of the research project. Distribution of the survey was carried out 

from the Institute’s head office in Sydney using a cover note prepared by the researcher 

(Appendix 4, p. 270), and returns came direct to the researcher for reasons of confidentiality. 

Distribution occurred primarily via e-mail. However, for those Fellows who did not have e-

mail, the survey was distributed via mail or facsimile. Returns were invited similarly, either 

electronically or by mail/facsimile. Respondents used all three media. 

 

Respondents provided details about themselves on a guided template (Appendix 4, p. 

270), and indicated whether they wanted feedback on the research study. Only one 

respondent did not want feedback, and all provided their name and contact details through 

their emails, facsimile coversheets and mailed responses. Several invited further discussion 

on aspects of their responses. Since the researcher had been invited in most cases to contact 

respondents if there were further questions, it was possible to follow up the study 18 months 

later to ascertain how enduring these ratings were.  

 

4.5 Data Analysis and Results 

 

The data analysis procedure occurred in two parts. The first part was a quantitative 

analysis of the ratings provided when the Subject Matter Experts were initially surveyed to 

identify the items that were the most meaningful to them. In order to identify whether any or 

all of the concepts were potent and meaningful to respondents and thus worthy of further 

research and analysis, it was desirable that they receive a rating of “moderately important” 

(3) or greater by at least three respondents. The number of respondents was in keeping with 

the observations of Green and Stutzman (1986) regarding the collection of accurate data from 
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experts, where they recommend using three expert informants. A correlational analysis was 

also carried out between the items rated highly in the first survey, and the same items when 

followed up 18 months later, to assess how enduring the views of these Subject Matter 

Experts were. The second part of the analysis was qualitative and concerned the additional 

content provided by each respondent in the exploratory concept categories 

 

4.5.1 Descriptives 

 

A measure of variability was necessary in order to identify the concepts that elicited 

an unstable rating across Subject Matter Experts in their present form, as this would suggest 

that it was not consistently activating the relevant schema. Table 4.3 presents the mean and 

standard deviation of the relevant (project-related) and less relevant (operations-related) items 

groups from which the variance can be calculated if needed for comparison of respondent’s 

ratings on the groups of items considered highly relevant to a project management context, 

and those considered less relevant.  

 

Table 4.3:  Descriptive statistics for relevant and less relevant item groups. 
 

DESCRIPTIVE STATISTICS 

Type of Rating Mean SD 

Categories of issues (relevant items) 3.58 .33 

Categories of issues (irrelevant items) 1.80 .38 

Types of feedback (relevant items) 3.81 .53 

Types of feedback(irrelevant items) 1.72 .47 
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The overall number of 14 potential items (Appendix 4, p. 270) were thus reduced to 

the 8 highly rated items listed below under ‘categories of issues’, and ‘types of feedback’. 

The mean and standard deviation of the respondents ratings for each of the highly relevant 

items, rated 18 months apart, are presented in Table 4.4 below: 

 

Table 4.4: Means and standard deviations of ratings for each category of 
the relevant items at each survey time. 

 

Descriptive Statistics 

RELEVENT ITEMS SURVEY 1 SURVEY 2 

Items: Categories of Issues Mean SD Mean SD 

 Initiation N/A N/A 4.9 .32 

1. Execution  

 (combined with 
initiation in survey 1) 

4.0 .67 4.3 1.16 

3. Technical Issues 3.6 .70 3.1 .99 

5. Political Issues 4.2 .63 4.3 .48 

7. Time 4.4 .69 4.4 .69 

9. Sequence of Events 3.4 .70 3.4 .96 

11. Organisational Issues 2.7 .82 2.8 .91 

13. Personal Issues 2.8 1.14 2.7 1.16 

Items: Types of Feedback Mean SD Mean SD 

 Initiation N/A N/A 4.7 .23 

1. Execution  

 (combined with 
initiation in survey 1) 

4.2 1.03 4.4 1.08 

3. Technical Issues 3.8 .78 3.9 .99 

5. Political Issues 4.1 .74 4.0 .94 

7. Time 4.3 .67 4.5 .53 

9. Sequence of Events 3.6 .97 3.5 .85 

11. Organisational Issues 3.4 .97 4.0 .82 

13. Personal Issues 3.2 1.23 3.3 1.06 
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It was found that the mean ratings for the five project-related categories of items from 

the literature on group goal achievement were generally rated highly, however there was also 

indication that the items representing the personal and organisational systems should also be 

retained. These important issue categories and feedback types achieved a rating of ‘3’ or 

greater as required by the criteria set at the outset by at least three of the Subject Matter 

Experts. This indicated that their importance was considered to be moderate or greater by the 

expert panel. This was in general contrast to the items from the operational management 

literature that on average achieved a rating of 1.8 for the issue categories and 1.72 for the 

types of feedback considered important.  

 

4.5.2 Quantitative and Qualitative Analysis 

 

A conservative approach was taken during analysis of the ratings. It was decided to 

treat these ratings from a 1-5 point Likert type of scale as ordinal data although in 

contemporary practice many researchers would treat them as interval data (Saal, Downey, & 

Lahey, 1980; Madsen, 1989). Also since there were only a small number of expert 

participants the data was considered to come from a non-normal population. A series of 

Friedman’s analyses were therefore conducted on the ratings given to the items by the 

Subject Matter Experts. These first two analyses were to establish whether survey items 

derived from the literature on group goal achievement that were thought to indicate 

underlying schemata of project managers and therefore relevant category foci were different 

to those items derived from the operational management literature, which were thought to be 

less relevant. Items presented as ‘important areas’ that were rated highly by Subject Matter 

Experts and therefore met the criteria for inclusion in the main study were compared to those 
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that did not, and the results indicted that the difference was highly significant. Comparison of 

the means in Table 4.3 was carried out using a Friedman’s ANOVA. This test identified that 

there were significant differences between the mean ratings of relevant and less relevant 

items (χ2  = 10.0, df  = 1, 2-tailed, p <  .01). 

 

Similarly, survey items presented as feedback areas derived from the literature on 

group goal achievement thought to indicate underlying schemata of project managers, were 

compared to those items derived from the operational management literature. The items 

derived from the literature were assumed to be relevant, while the other items were thought to 

be less relevant. The first group of items from the group goal achievement literature were 

rated highly by Subject Matter Experts and therefore met the criteria for inclusion in the main 

study. The ‘types of feedback’ items that were rated highly by Subject Matter Experts and 

therefore met the criteria for inclusion in the main study, were compared to those that did not. 

Comparison of the mean ratings of ‘feedback’ in Table 4.4 was carried out using a 

Friedman’s ANOVA. This test was used to identify whether there were significant 

differences between the mean ratings of relevant and irrelevant items. The results show that 

there were significant differences (χ2  = 10.0, df  = 1, 2-tailed, p <  .01). 

 

The items to be retained from the list of ‘categories of issues’ and the list of ‘types of 

feedback’ were then compared to see whether it was statistically appropriate to consider them 

related parts of the one construct, in order to amalgamate the items for further analysis. 

Comparison of the means of relevant items in Table 4.4 was carried out using a Friedman’s 

ANOVA. This test would identify whether there were significant differences between the 

mean ratings of the same items presented in the two ways. The results show that there were 

no significant differences (χ2 = 3.571, df  = 1, 2-tailed, p = .06). However, the degree of 
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difference that was observed tended to support the researcher’s assumption that it was sound 

to take into account in this exploratory phase the fact that the construct most likely had a 

number of different facets. 

 

4.5.3 Comparison of Survey 1 and Survey 2 Data 

 

The items receiving a high rating during the initial survey were correlated with the 

ratings given by the same Subject Matter Experts at follow-up in order to check their 

reliability (Schmidt & Hunter, 1977). Spearman bivariate correlations were performed 

between the ratings on the items rated highly on the initial survey by Subject Matter Experts, 

 

Table 4.5: Spearman correlations between the ratings of categories of 
issues and types of feedback collected 18 months apart from 
Subject Matter Experts. 

 

 Correlation Coefficients N 

Issue categories .73** 70 

Types of feedback .66** 70 

**Correlation is significant at the p < 0.01 level (2-tailed) 

 

and their ratings for those items eighteen months after the initial survey. Correlations for the 

‘issue categories’ and ‘types of feedback’ considered important were performed separately.  

 

The detailed results are presented as Figures 4.1 and 4.2, and indicate that the item 

ratings given 18 months apart were significantly similar, and were therefore generally 

reliable. For the categories of issues considered important an anomaly regarding ‘technical 

issues’ was observed. A Wilcoxon matched-pairs signed-ranks test was conducted to see 
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whether there was a significant difference between the two ratings. The results indicated that 

the difference was not statistically significantly different (Z  = -1.89, N  = 10, p = .059), 

although the rating may be a little unstable. For the types of feedback considered important 

an anomaly regarding ‘organisational issues’ was also observed. A Wilcoxon matched-pairs 

signed-ranks test was conducted to see whether there was a significant difference between the 

two ratings. The results indicated that the difference was not statistically significantly 

different (Z  = -1.897, N  = 10, p =  .058), although again the rating may be a little unstable. 

 

‘Initiation’ issues were only rated as a separate category in survey two, and were 

therefore included in the survey one ratings of the item labeled ‘execution.’  Both ‘initiation’ 

and ‘execution’ items received stronger ratings in survey two, perhaps due to eliminating the 

confusion caused by rating them together. 

 

Figure 4.1: Expert project manager ratings of categories according to their 
importance to them in achieving their goals 
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Figure 4.2: Expert project manager ratings of feedback categories according 
to their importance to them in achieving goals 

Inspection of the material in the additional categories suggested by the respondents 

resulted in a number of issues that seemed to cluster around the system goals of a general 

project management mental model and raised issues for the research: 

 

Scope: Five experts suggested issues such as scope, planning, and, identifying 

outcomes and deliverables; 

Cost: Four experts suggested cost and budget issues; 

Risk: Three experts suggested risk management; 

Timeliness: Two experts suggested progress reporting; and 

Quality:  One expert suggested establishing client wants. 

 

All these additional category ratings were high, e.g. usually rated ‘4’ or ‘5,’ and thus 

all were thought of as ‘very important,’ or, ‘highly important.’ It can be seen, however, that 
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these new types of ‘issues’ proposed, implicate any or all of the areas that had initially been 

presented through the survey. For example, technical and political issues, execution and time 

etc., all have scope, cost, risk, and quality implications. Similarly, timeliness is an outcome of 

activity in all the existing categories. This suggested that the proposed new categories lay at a 

different, and higher, level of significance, than the tentative categories earlier derived from 

activity observations. Analysis suggested they may be meta-categories. Comments by several 

of the respondents, who suggested that cost or scope be added as additional potent areas of 

concern, also commented further in ways that supported this view. For example, a typical 

statement was that, “the most critical feedback on technical issues,” as being, “the result of 

quality management reviews.” That these new areas were not flagged by all respondents, 

however, suggests that some respondents may have seen that cost, for example, is an outcome 

and applies to all existing categories, as does quality, etc. and therefore was not at the same 

‘level’ as the existing categories.  

 

Another way of looking at the difference between the new and existing categories is 

that the additional categories proposed by respondents encapsulate the results or goals to be 

achieved through the activity in the existing categories. In the project management literature 

these two ‘levels’ of issue are separated by the terms ‘process groupings,’ the series of 

actions that bring about a result, and ‘functions,’ the knowledge areas in which outcomes of 

the processes are achieved, (NCSPM, 1996). All items in the tentative foci categories 

therefore have as their goals the management of, scope, risk, cost, quality and timeliness. 

 

Furthermore, as a significant number of experts had added ‘scope’ as an important 

area this revealed a deficiency in the existing presentation of the items. The definition and 
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agreement of the scope of a project is generally what is accomplished during project initiation 

activities (Turner, 1999), which had been labeled by McGrath as, ‘inception’ activities.  

 

4.6 Discussion 

 

The findings indicated that generally the set of categories identified from the group goal 

achievement literature were indeed valid and meaningful to Subject Matter Experts in project 

management with the addition of foci for personal and organisational system issues. Since these 

ratings were considered to reflect experience of schematic information processing and the 

development of strong foci, the results indicated that these experts in project management could 

be assumed to possess a substantial underlying schema in each of the identified categories that 

was activated by feedback in these areas. This expert panel was thus likely to be the strongest 

exemplars of those having these foci. Project manager participants in the later field study, were 

therefore assumed to have similar foci with perhaps similar strength at the higher end of their 

range of experience down to those with less experience and therefore much weaker foci. Most 

respondents provided examples of the issues to demonstrate how the categories of feedback led 

to new decisions in their experience. This provided further evidence of validity and a sense that 

the most important or key categories had been confirmed through this study, since the experts 

were able to provide real examples to support their ratings.  

 

Some categories, such as the ‘technical issues’ were rated a little lower than the 

average of the categories derived from the group goal achievement literature. This wasn’t 

surprising, however, considering that these were expert project managers, who were 

responding to the surveys. These project managers were known to be very senior directors of 

major projects and in many cases to head their own consultancy organisations. Given these 
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circumstances it was not surprising that their perspectives would be directed away from the 

technical running of the projects: even though they recognised this as an important issue 

category it would not be their major focus area.  

 

Of particular interest was that the new categories proposed by Subject Matter Experts 

were clearly related to the ‘cornerstones’ of project management theory, which include 

timeliness, cost, and quality (Kerzner, 2000). Project managers are thus always expected to 

attempt to meet certain general goal requirements, i.e., completion of a project in a timely 

manner, and within cost, and quality parameters, in addition to delivering the specific project 

outcomes that form the project scope, such as a building or a new marketable product. 

Achievements in terms of reaching the project goals within designated time, cost, and quality 

depend, however, on how the project manager carries out the technical, political and other 

activities of the project.  

 

That these additional categories of issues were raised by the experts and rated as 

having a high degree of importance tended to support the research model, although in an 

unforseen manner, which raised issues for the research. The precursor literature that led up to 

the development of the Research Model implied that there would be a number of overarching 

system goals within the project management mental model and the new issues seemed 

representative of those goals. This suggested that the goals of the operating mental model for 

project managers in general are the project goals of scope, cost, quality, and timeliness earlier 

identified from the project management literature, to which risk could perhaps now be added. 

Although theoretically distinct there are good reasons why project-related schemata and the 

project management mental model cannot be regarded as distinct: they share the same 

meaning-based structures. Therefore if the survey successfully stimulated activation of 
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project-related schemata, then it would, at the same time, stimulate activation of the project 

management mental model. There are a number of precedents in the cognitive literature for 

‘sharing of’ and joint stimulation of cognitive structures, e.g. long-term memory and long-

term learning (Moore & Oaksford, 2002). It seemed that achievement of these standard 

outcomes are, according to the findings of Study 1, likely to be an integral part of, or lie close 

to the system goals of a project management mental model. There is no definitive way at 

present to separate the goals of the relevant mental model from the foci of the project-related 

schemata. They were, however, able to be separated qualitatively in terms of their different 

character, compared to the nature of the survey items derived from observed activity that 

were now strongly considered to be foci areas of project-related schemata.  

 

The implications of these findings suggested several refinements for the field research 

and the conceptual framework for the research. It identified that the approach to data 

collection would have to take into account the outcome dimension – project goals, which 

seemed to be an integral part of a project manager’s schemata, as well as requiring emphasis 

in any model of project manager cognition. The planned use of research techniques to explore 

project participants’ views of the consequences of activity change during data collection was 

thus endorsed. A further implication was that project managers might well attend to feedback 

from the personal and organisational systems in addition to the project system. And finally, 

the ‘initiation’ and ‘execution’ categories should be treated as separate foci. 

 



 

 

159

CHAPTER FIVE: STUDY TWO – THE FIELD STUDY 

 

5.0 Introduction  

 

This final study was the culmination of two earlier pieces of work and addressed the 

remaining four hypotheses 3-6 (Chapter 2). The findings of Study 1 had supported the 

proposition derived from the literature that project managers are sensitive to a number of 

specific categories of feedback, which guide activity to achieve the project goals. These 

tentative categories would now be tested for potency in affecting behaviour through the 

collection and quantification of feedback events and related activity changes on a number of 

real life projects. Furthermore, a reliable generic methodology had earlier been developed and 

piloted (Chapter 3) for the collection of verbal reports from project managers in their natural 

and diverse settings. This made it possible through this second study to operationalise the 

impact of feedback on cognition through the verbal reports of project managers. Verbal 

protocols describing the feedback and change events were elicited from project managers 

through both a Structured Interview and a Brief Survey, which enabled the hypotheses to be 

field-tested. Study 2 aimed to look for patterns in the relationship between feedback and 

change events across a number of projects while simultaneously investigating the conceptual 

framework, which described the anticipated underlying cognitive processes derived from the 

cognitive literature according to what had been found in other contexts. Following in this 

chapter is the theoretical rationale for Study 2 highlighting links to the hypotheses and 

conceptual framework. A detailed description of the participants, procedure, materials and 

data analysis is provided, and the results are explored in the Discussion Section.  
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5.1 Theoretical Rationale for Study 2 

 

A number of theorists have attempted to understand the circumstances of how change 

occurs on projects. Their research has, however, suffered from limitations due to being based 

solely on observed taskforce behaviour, combined with a failure to consider and monitor key 

inputs and outputs to the cognitive activity occurring within the project participants. In the 

present study, leading-edge projects from five major Australian industries (tele-

communications, information technology, railway signaling, inorganic chemistry and 

construction) formed the research sample. Information was collected on these projects about 

all feedback and change events that occurred through the verbal reports of project managers. 

By monitoring these overt events it was possible to observe how feedback impacted through 

individual cognition on project activity to cause change during the pursuance of group goals 

to identify where there was support for hypotheses about the underlying cognitive processes.   

 

5.2 Design of the Research Study 

 

Considering all the circumstances surrounding dynamic and complex projects in their 

natural settings, and the optimal application of the methods designed and piloted in Chapter 

3, a basic repeated measures research design with a cross-check between the two methods 

was applied to the research problem. A repeated measures research design is a research 

procedure whereby periodic measurements are taken on some group or individual (Huck, 

Cormier & Bounds, 1974), and in this case it was applied to a number of projects through the 

reports of project managers, who indicated what events had naturally occurred on their 

projects. A research sample of five project groupings of project managers in different 

industries were interviewed and surveyed at successive points through their projects. The 
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resulting data could be analysed in two ways: as one designed research sample of project 

managers, where each project contributed several participants to the study, or as the five 

naturally occurring groups of key project managers. 

 

The design overcame the major threat to internal validity of taking repeated measures 

of individuals within a single group, where coincidental events (the group’s history) could 

provide an alternative explanation for any effects observed. By observing several participants 

from a number of groups, it was unlikely that some common coincidental event other than the 

measured variable of feedback, i.e. the project history, could be responsible for effects 

observed in the dependent variable of unplanned change. Some theorists consider this type of 

research design to be one of the best because the effect of the independent variable can be 

compared to the effect across observations within one group, as well as the effects in the 

other groups (Huck, Cormier & Bounds, 1974). Furthermore, taking repeated measures of the 

same project managers across time allowed the participants to serve as their own control with 

a baseline of planned activity being collected at the outset of the projects and before the 

occurrence of feedback. Repeated, ex poste, observations were collected following 

participants’ experience of the five types of naturally occurring feedback (p. 297) in all foci 

categories, e.g. the middle and end of the projects (Table 5.1, p. 162). Also collected in 

relation to each feedback event was each project manager’s report of the consequences in 

terms of five types of change (p. 298), which included a ‘no change’ type. The remaining 

four types reflected the number of activities changed, which could be conceptually grouped 

together under ‘change,’ e.g. in Table 5.1 below. Furthermore, as shown in Table 5.1 the 

feedback could also be conceptually grouped according to its source for further analysis: 

‘feedback related to the Project System’ encompassed all categories of feedback arising 

within the Project System, while ‘feedback unrelated to the project system’ encompassed all 
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feedback arising from the Personal and Organisational Systems that included a parallel set of 

foci. 

 

The Structured Interview and Brief Survey methods provided two separate measures 

of the schema-products. The first method measured frequencies ascertained through the 

Structured Interview approach and is depicted in Table 5.1 below: 

 

Table 5.1: Research design for data collected through the Structured 
Interview method. 

 

The Structured Interview Method 

COLLECTION TIME 

Middle End 
CHANGE 

TO 

ACTIVITY 
Feedback related 
to Project System 

Feedback 
unrelated to 
Project System 

Feedback related 
to Project System 

Feedback 
unrelated to 
Project System 

Change 

   (Types 2-5) 

    

No Change 

   (Type 1) 

    

 

The Structured Interview method had two Independent Variables: The first was 

Timing for Collection of feedback with two levels (middle and end) so that information was 

collected on each half of the projects. The second was Source of Feedback with two levels 

(project system related; and that from the personal or organisational system, which was 

unrelated). There was one Dependent Variable: whether or not there was a consequent change 

in activity, which had two levels (change vs no change). The cells are frequency counts of 
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feedback and change events in each of the six foci categories of meaning. Within a category 

there are five types of feedback possible (irrelevant, neutral, positive, goal-performance 

discrepancy, and expectation-performance discrepancy) and five types of change levels 

(none, change in 1, 2-3, >3 activities, or change to planned outcomes). 

 

The second approach to data collection involved collecting frequencies of feedback 

and change through a Brief Survey as shown in Table 5.2 below: 

 

Table 5.2: Research design for data collected through the Brief Survey 
method. 

 

The Brief Survey Method 

SURVEY WEEK CHANGE 

TO 

ACTIVITY Middle Week Comparison Week 

Change 
  

No Change 
  

 

The Brief Survey method had one Independent Variable, which was the Survey Week, 

with two levels (middle and comparison: another week toward the end of projects when 

access to the project managers was possible). There was one Dependent Variable: whether or 

not there was a consequent change in activity, which had two levels (change vs no change). 

The cells are frequency counts of the number of changes in each of the six foci categories of 

meaning. 
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5.2.1 Cross-Check Between Methods 

 

On the longest project it was possible to use the Brief Survey method to collect 

quarterly frequencies of activity change through the project. This reduced the possibility that 

information would be lost due to the infrequency of observations on this project. It also 

provided an opportunity to compare the overall frequencies of change to those collected 

through the Structured Interview method as a cross-check to identify any differences in 

findings due to another method being employed to collect the information, or a different 

timing regimen for the data collection. 

 

5.3 Links to the Research Model and Hypotheses 

 

Through this second study the method of classifying feedback into its various types 

and relating it to change outcomes was aimed to achieve a greater understanding of the nature 

of the type of feedback that leads to unplanned change and an appreciation of the underlying 

the processes involved. Specific contrasts could be made according to, firstly, the source of 

the feedback, which made it possible to see whether there was support for the hypothesised 

stronger impact of feedback arising within the Project System (Hypothesis 3). And secondly, 

that feedback related to the key foci of project managers’ schemata (as represented by 

categories in which feedback arises) can more easily have a significant impact on project 

activity as opposed to feedback from other categories, due to greater sensitivity of key 

project-related schemata (Hypothesis 4). The methodology used in this study enabled the 

collection and analysis of material that would allow contrasts to discriminate between the 

effects of different types of feedback in each category, which lead to unplanned change on 
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projects and therefore endorsement of a set of key foci for the proposed project-related 

schemata. Analysis of the observations of feedback and change on a series of projects also 

enhanced our understanding of the underlying cognitive processes contributing to answering 

aspects of the central research question: ‘What triggers unplanned change on projects?’ By 

providing information on all the inputs and outputs of the cognitive system the proposed 

relationships to the underlying dynamic processes involved could be tested according to the 

impacts of feedback on project activity. 

 

If as anticipated, it was shown that feedback in a key set of foci leads to change across 

a range of project contexts, the findings would support the linkages inferred by the 

conceptual framework. The conceptual framework does not imply a midpoint effect as has 

been suggested by Gersick (1988, 1991) as no evidence was found in the literature on 

schematic information processing to support that view. Hypothesis 6 was operationalised for 

testing as the frequency of change events in the middle week of each project compared to a 

comparison week within the same project. The proposed cognitive framework, however, also 

does not imply a gradual build up of feedback resulting in change as has been found in some 

cognitive studies (Hypothesis 5). A cumulative effect of feedback was gauged in two ways: 

overall amount of change occurring as each project progressed - assessed by the frequency of 

change, and greater vulnerability to change - assessed by lack of calibration between the 

significance of feedback events and disproportionate impact as revealed by degree of change 

outcome. The conceptual framework proposed that, due to the diversity of information 

sources, a more macro level of information processing occurs in natural project settings than 

that studied in laboratory contexts. Laboratory studies have tended to endorse a cumulative 

effect of negative feedback events, as in Wofford and Goodwin’s (1990) study. It was 

assumed that the accessible variables measured in the current natural settings lie at a level of 



 

 

166

aggregation (i.e. overall meaning gained from all positive and negative information on the 

issue), which would not reveal a cumulative effect due to the multiplicity of individual 

feedback events received (i.e. positive information from Sue, negative information from 

John, own observations of negative comments from meeting with CEO). I propose that the 

meaning of these multiple events is most optimally considered in terms of net implied 

meaning derived by the individual, rather than independent consideration of each explicit 

fragment of information as occurred during some parts of the studies of Gersick, and 

McGrath and colleagues. 

 

Finally, the central proposition drawn from the literature on schematic information 

processing is that what is occurring within the Project System is what is important in 

understanding unplanned change on projects. If this is supported, Hypothesis 4 is further 

affirmed. Following in the remainder of this section are descriptions of the major theoretical 

components of how the methodology was applied in this field study. 

 

5.4 The Categories 

 

 All potential foci that met the criteria in Study 1 had been carried through to Study 2. 

Subject Matter Experts had identified six specific categories (initiation, execution, sequence 

of events, time, and technical or political issues), and two general categories (personal or 

organisational issues) of feedback, which were important to them. It was therefore possible to 

put specific labels on this group of tentative foci for project-related schemata, although these 

categories fell into two clusters with the last two broad categories - feedback from the 

Personal and Organisational Systems - being rated lower than other categories. It was 

thought, therefore, that some of these areas would be found to be less important, particularly 
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if they reflected issues outside the Project System. At its most basic a schematic view of 

information processing is viable because it allows individuals to filter out non-relevant 

information in order to be able to focus on important information. 

 

The findings of Pilot Project 1 supported the proposition that an effect of schematic 

processing was a very close link between the schemata and plans to achieve outcomes, as 

described frequently in the literature (Adams, et al., 1995). A consequence of this was that 

this link had to be taken into account at all points during the research process as implied by 

the conceptual definitions, which were refined. The seven categories on which data were 

collected in Study 2 are defined in Table 3.1 (Chapter 3). The initial endorsement of issues in 

two categories reflecting information from outside the Project System had raised a significant 

question. Did behaviour change on projects have any unique characteristics due to a schematic 

effect of relevance to the Project System itself? This was to be tested through Hypothesis 3. 

 

In keeping with the work of prior theorists (Kelly, Futoran, & McGrath, 1990) broader 

contextual feedback was viewed as reflecting the interaction between three ‘systems,’ each of 

which held six categories of issues parallel to the Project System, e.g. initiation, execution, 

sequence of events, time, technical and political issues. While feedback leading to activity 

change could potentially come from these other systems it was hypothesised that feedback 

arising from the Project System primarily triggers unplanned change. To enable testing the 

hypotheses, this possibility had to be reflected in the way variables were classified for analysis. 

This seventh broad category, ‘issues from the Personal/Organisational Systems’ is thus included 

not only because it was endorsed in Study 1, but also to represent feedback external to the 

Project System itself in order to operationalise the null hypothesis that there was, ‘no significant 

effect due to feedback experienced by project managers in the six categories arising from the 
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Project System’. It was anticipated that this study would enable quantification of the effects 

from each system since all new information that the project manager became aware of would 

be collected. If there were significant effects or a large amount of feedback arising from the 

Personal and/or Organisational Systems then this area of data collection could be sub-divided 

to categorise the issues into a parallel set of foci. It was anticipated, for example, that new 

information of a technical, political etc. nature could arise from each of these alternate 

systems. A detailed exploration of sources of feedback external to the project was, however, 

outside the scope of the present research, and has been extensively dealt with by Kelly et al. 

(1990). 

 

Verbal protocols from the Structured Interview were also collected on project activity as 

the outcome variable for testing the research hypotheses. The material on project activity change 

was necessary in order to establish, and understand, what the relationship was for each feedback 

event to activity change. 

 

5.5 The Code Types 

 

The methodology designed and piloted in Chapter 3 facilitated the collection of 

schema-products through participants’ verbal reports, in the dynamic context of unfolding 

group projects. In this research the material collected comprised each individual’s verbal 

reports of what they were aware of that had occurred in relation to their project, and changes 

to their project activity. Frequency of the resultant feedback and change events was the unit 

of analysis used in this study. A coding typology, developed and piloted in the Methodology 

Section, enabled feedback and change events to be broken down into their various types 

within the generic foci categories.  
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Events were defined as a single issue that is reported verbally in response to questions 

during the Structured Interview. They were therefore reviewed for their implicit meaning (the 

implied meaning of the words) and coded accordingly. The purpose was not to analyse for 

the minutiae of all informational elements reported (the explicit meaning of the words) on the 

project, but rather to code their net implied meaning. An interview extract from the middle 

interview within the Technical Issues category (Appendix 11, p. 320) is provided to illustrate 

these issues:  

 

Project Manager: “There was a particular technical problem related to marketing, which 

I fixed. I sacked the marketing manager and got a new one. It’s been fantastic ever since! 

The key thing that comes into mind that was purely something technical… To ensure that 

everything was done in the right fashion and to our standard.”  

Researcher: “And it was a problem because…?” 

Project Manager: “Personally he (the marketing manager) didn’t have the ability I 

guess.”  

Researcher: “That’s to do… ?” 

Project Manager: “Just marketing period. My marketing manager is responsible for 

programming everything and making sure everything is booked properly and that it 

arrives in the correct format and coordinating the photo shoots and all that sort of thing, 

the PR.” 

Researcher: “And how much of your project did that affect?”  

Project Manager: “All activities, this is marketing  (Goal/Performance Discrepancy: 

F4).” 

Researcher: “OK. The consequence of that was …?” 
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Project Manager: “As I said we found a new marketing manager.” 

Researcher: “Yes. Was the consequence of the issue, finding the new marketing 

manager, or were there other consequences for the project?” 

Project Manager: “In that case the consequence was that we were able to find somebody 

who was better suited to the role and definitely allowed me to focus more closely on the 

selling side and not worrying about programming.”  

Researcher: “In terms of assessing the magnitude of change for the project, and I know 

that in addition to changing the manager you were able to concentrate more on the 

selling, would that be one activity area in the project or two or more?” 

Project Manager: “Affecting all of it.”      (Change Type 4). 

 

What were identified through the Structured Interview and laddering technique were 

the significant and meaningful events that occurred from the individual’s perspective, during 

the project that were of a technical nature. The number of issues coded as separate feedback 

events were not dependent on the volume of material collected, due to the way the laddering 

technique was used to identify the dominant themes within the verbal material to arrive at a 

summary verbal protocol that expressed the essence of the issue. As seen in the interview 

transcript above from Appendix 11, the issue and change consequence can be summarised by 

those words underlined in the first two, and the last, lines. As is shown in the Methodology 

Section, these could be reliably cross-coded and were found to be highly recognizable and 

clear from the verbal protocols. The verbal protocols for feedback and change were coded as 

indicated so that the frequencies could be determined and the hypotheses tested. 

 

Feedback events were one major group of issues, which arose and were explored 

through the laddering technique: a converging series of open-ended questions that identified 
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antecedents and consequences. Laddered interviewing served to fully elicit all detail on each 

issue and create a boundary between each event that was not dependent on the length of the 

verbal report itself, or time spent on exploring the issue. The event was then coded according 

to the five types of feedback defined in Table 5.3. A verbal protocol could only be coded 

once into one generic category, although different facets of what happened on a project could 

emerge in response to Structured Interview questions in different categories. The transcript 

above led to one feedback and one change ‘event’ being coded as indicated. Where a protocol 

was related by participants on a second occasion, or in a clearly inappropriate category, if it 

met the operational definition for another category, this was checked during laddered 

interviewing and it could be reallocated. For example, in the transcript (Appendix 11, p. 319-

320) in relation to the ‘Execution’ category of issues the researcher checks whether the 

marketing campaign being reported is the same special marketing campaign to market some 

units that wouldn’t sell discussed earlier in the ‘Sequence of Events’ category (p. 312): 

 

Project Manager: “…we were only going to achieve outcomes if we were able to 

communicate that...so we went in to get the larger marketing budget approved for that 

stage,”      (Goal/Performance Discrepancy: F4)  

Project Manager:  “So we blew a fair amount of the budget on stage one, but as it turned 

out it’s great, obviously because we will deliver a fair savings on the overall advertising 

budget.”          (Change Type 2)  

Researcher: “Was this to do with balconies and so on that we talked about earlier?”  

Project Manager: “That wasn’t to do with balconies it’s just they were two storeys going 

into singles.” 
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Researcher: “Yes and I have got that now in the other area we discussed. Should I take 

that out of there? Is it more related to the day to day routine process of doing this 

project?” 

Project Manager: “Not in the same fashion these other things are…” 

 

Change events were the second major group of ideational issues coded. At the 

beginning of a project, project managers have a plan and expectations about the goals they 

aim to achieve and the activities that will lead to achieving these goals.  

 

Table 5.3: Coding categories for feedback and activity change types with 
associated operational definitions 

 

FEEDBACK 
Operational Definition: A single issue that is reported verbally in response to questions from 
the structured interview. 

1. Irrelevant Feedback considered irrelevant to the project. 

2. Neutral Feedback related to the project, that is neutral as it does not assist in 
evaluating performance. 

3. Positive Feedback that reflects positively on performance. 

4. Goal 
Performance 
Discrepancy 

Feedback indicating a discrepancy between goals and performance. 

5. Expectation 
Performance 
Discrepancy 

Feedback that changes the goals/performance required, and which may 
have implications for likely success. 

CHANGE 
Operational Definition: The amount of activity change, reported verbally in response to 
questions from the structured interview, as occurring as a consequence of each feedback event. 

1.  No change. 

2.  Change within one activity. 

3.  Change in two - three activities. 

4.  Identifiable effect on more than three activities.  

5.  Identifiable effect on the planned project outcome(s).  
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The change codes defined in Table 5.3 reflect altered activity, or a deviation from 

planned activity. Change Type 1 provided for outcomes where there was no change - where 

planned activity had been adhered to. In the interview extract above a change event was 

identified for coding, which was later coded as a Type 2 change, since it affected the 

budgeting activity. Activity change was defined as, the amount of activity change, reported in 

response to questions during the Structured Interview or each instance of change reported on 

the Brief Survey.  Codes assigned to feedback and change in the Structured Interview are 

shown below in Table 5.3. This method of coding the raw data collected into categories 

largely overcame a number of potential threats to validity of the data collected that had been 

identified during the pilot studies.  

 

5.6 Data Collection Times 

 

The literature reviewed in Chapter 1, which particularly indicated temporal patterns in 

project activity change (Gersick, 1988; McGrath, 1991) indicated the essential frequency of 

measurement occasions (Peterson et al. 2000). Several needs, constraints and opportunities 

were therefore taken into consideration in deciding when to collect data for analysis using 

each of the two methods that were both administered by the researcher. Although the body of 

research on information processing has occurred in laboratory settings, which lend 

themselves to continuous monitoring, the circumstances of natural settings rarely do. Prior 

field researchers have usually assessed the product of cognitive activity at one point in time 

(Brown, 1992; Wofford & Goodwin, 1990) and occasionally twice in relation to the 

hypotheses posed, i.e. about the success of outcomes (Peterson et al., 2000). In the current 

study, material was collected on three occasions. An initial interview was necessary for all 

projects to establish the baseline of their activity plan at the outset.  It was essential to have a 
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clear starting point (Brown, 1992) from which to collect all incidents of feedback and change 

that followed.  

 

Gersick’s observations had indicated that it would be necessary to collect data at the 

beginning of the project as a starting point from which to measure change: at the middle week 

of the project, and at another comparison week during the project. From these collections a 

comparison to ascertain whether changes from activity planned at the outset were greater at 

the midpoint than at the comparison point could be made.  Following commencement of the 

projects it had been hoped to collect diary updates through a Brief Survey self-administered 

by participants at regular weekly intervals through the projects. It had been found during 

piloting of the materials, however, that project managers’ roles and time demands did not 

allow for them to regularly provide Brief Survey updates. Similarly they also could not 

participate in the Structured Interview more frequently than once in each half of the project 

without it becoming too intrusive. The researcher would therefore collect frequencies of 

change for the middle week and for another week of the project using the Brief Survey. The 

midpoint was calculated from the actual project duration, which was shown by Gersick to be 

critical, plus or minus 2-3 days and therefore this was appropriately collected through a Brief 

Survey of that week. 

 

It was anticipated, however, that discrepancy-related project feedback would lead to 

decisions to change activities throughout the project. In order to collect a complete and 

detailed record of all feedback and change occurring through the projects, interviews were 

conducted halfway through and at the end of the time allocated for the project. Together with 

the detailed initial interview this led to a total of three Structured Interviews occurring for 

each participant.  
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The Structured Interviews provided therefore, an opportunity for two comparisons 

through the life of the project to identify deviations from the expected plan of activity at the 

outset. This method also allowed for collection of feedback within all categories of meaning 

in order to identify those that were clearly key in their relationship to change and to testing 

the hypotheses regarding the nature of feedback that led to change. It would therefore also be 

possible to see whether a pattern of feedback and change emerged that indicated a build-up of 

feedback leading to change 

 

In order to retain sensitivity to the range of possibilities for significant feedback or 

activity change that might cluster at other points during the project, while maintaining a data 

collection regime that could be analyzed quantitatively, a special approach was devised. It 

had been possible with the longest project to negotiate for the researcher to come back at four 

points through that project to administer the Brief Survey adjusted to collect information on 

the intervening period as opposed to one week. The collection therefore, of quarterly sets of 

material through the Brief Survey allowed for this project to act as a ‘control’ in the sense 

that frequencies could be added across quarterly periods and the hypotheses could be tested 

using the two different methods. 

 

As was anticipated in choosing the Structured Interview as the primary method, when 

laddered exploration of all issues did not occur, i.e. during the Brief Survey, participants 

provided less rich material, perhaps recalling only the very memorable events that had 

occurred, and thus there was a significantly lower frequency of material collected using the 

survey method overall. This finding further highlighted the advantages in using a skillfully 
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conducted face-to-face interview as the primary method to collect research material in these 

complex contexts. 

 

5.7 The Projects Included in the Research 

 

Projects were chosen so that they represented a diverse range of industries/fields in 

keeping with the proposition discussed throughout this report, and supported by the findings 

of Study 1, that the categories of meaning were considered generic and therefore meaningful 

across all types of projects. Data were collected in five different fields of endeavour for 

analysis in Study 2. These were:  

 

• Inorganic Chemistry  

• Rail Signalling 

• Telecommunications 

• Construction 

• Information Technology  

 

Two requirements for inclusion in the research had to be met by the group projects in 

addition to availability, i.e., projects had to commence and finish within the timeframe 

covered by the research. Firstly, it was important that participants could potentially encounter 

pieces of feedback in the aforementioned, generic categories, which they did not plan for at 

the outset of their projects, in order that the research could monitor the result of cognitive 

processing in response to unexpected feedback. Unexpected feedback had been found to be 

potent in another study of schema-products by Wofford and Goodwin (1990), where they 

found it led to different types of cognitive processing. It was also considered important that 
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the time spent gaining access and monitoring the projects included in research Study 2, which 

occurred over two years’ duration, was maximised. It was therefore necessary to ensure that 

the projects included in the study had a high potential to provide a wealth of data in terms of 

the feedback and change that would occur in order to achieve group goals. Leading-edge 

endeavours in their respective fields, requiring the application of multiple resources in order 

to achieve unique outcomes, were therefore preferable as they offered the greatest possibility 

that project managers would encounter unanticipated feedback that could potentially trigger 

activity change.  

 

All available projects were therefore checked prior to inclusion to ensure that they 

were unique, substantial, and complex. As it happened, none of the available projects, 

accessed through a list of over 60 individuals and organisations, was excluded for not 

meeting these requirements. They were all considered good examples of projects that, due to 

particular unique aspects, would most likely encounter a rich variety of feedback events, 

which had the potential for activity changes in order to achieve the project goals. 

 

5.8 Methodology for Study 2 

 

5.8.1 Participants 

 

The participants were project managers working on the projects that commenced 

during the time of the study from a list of over 60 organisations and individuals that 

frequently ran projects. These had nominated to be included in the research. From this list the 

next available group projects, which would start and finish during the study, were considered 

and ultimately included. These projects met the definition of a project in that they involved a 
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unique set of interrelated activities, with defined start and finish times, and were designed to 

achieve the common objective(s) of the project group.  

 

A brief description of the five leading-edge projects that were included in Study 2 and 

the number and experience in years of the project managers is briefly described in Table 5.4. 

 

Table 5.4: Brief description of the projects and participating project 
managers. 

 

Inorganic Chemistry Project: The setting up of new technology in Australia for odour 
emission analysis, which would develop a leading-edge methodology for toxic emission 
analysis of odoriferous gases escaping from an oil shale smelter plant. This was a government 
project in an organisation not experienced in running projects. (As the first paid client 
contract in the organisation’s transition toward commercialisation, it was also the four project 
managers’ first project experience; duration: 10 months) 

Rail Signalling Project: The development of Australia's first rail signalling system for a 
unique airborne rail link from a capital city to its major airport, using new standards and 
partnering arrangements. This was part of a multi-million dollar project, which won the 
Australian Institute of Project Management’s overall award for 2001. (three project managers, 
average experience 6 years; duration: 7 months) 

Telecommunications Project: The development of a coherent integrated 
telecommunications system in the context of a large hospital using leading edge technology, 
while maintaining essential services and overcoming a number of significant structural 
communications barriers peculiar to the site (two project managers, average experience 8 
years; duration: 4 months) 

Construction Project: Multi-million dollar development ($100m) of a unique combined 
residential, commercial and business property in Brisbane's CBD. It lies adjacent to the 
significant existing development of Brisbane's Southbank, which is described as the heart of 
Brisbane’s arts, educational, tourism and entertainment scene. The aim being to achieve one 
of the world's leading streetscapes in this premier position. This project was the first of its 
type with unique legal, contractual and title arrangements. (four project managers, average 
experience 13 years; duration: 15 months) 

Information Technology Project: National government project for the implementation of 
human resource systems across Australia, using a unique partnering arrangement. (three 
project managers, average experience 7.5 years; duration: 3.5 months) 
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Participants were therefore, all key project managers working on distinct sub-projects 

or elements of the participating projects, which came from the five industries. Each had line 

responsibility for a particular aspect of their project, and most had other team members 

reporting to them. This led to the inclusion of 16 participants in Study 2. Except for the 

Inorganic Chemistry project, project managers had on average 10 years of experience in 

project management ranging from 2-30 years. The average length of their projects over the 

previous five years was 1.4 years.  

 

5.8.2 Materials 

 

Much of the theoretical background was covered in depth in the Methodology 

Section, which outlined the issues considered during the development of the instruments and 

procedure for data collection. The Structured Interview approach was chosen over other types 

of instruments, such as a survey, due to the number and diversity of the industries in which 

projects would be studied, each of which had their own industry jargon and organisation 

methodology. A copy of the initial Structured Interview is provided as Appendix 6 (p. 282) 

and outlines the questions and prompts for eliciting an initial overview of the project 

including group goals, and the activities that were planned to occur to achieve those goals. 

Appendix 7 (p. 288) shows the follow-up questions and prompts used to elicit and explore the 

feedback events that had occurred between interviews. This follow-up Structured Interview 

was used during the middle and closing interviews to elicit material about intervening 

changes to goals and project activity. 

 

Appendix 8.2 (p. 295) shows the Brief Survey that was effectively administered by 

the researcher in order to collect the middle week and comparison week frequencies for each 
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project. Quarterly sets of material on one project were also collected using this method by 

simply replacing the word ‘week’ with the relevant time period of the project quarter.  

 

A critique of how successfully the projects were managed was not specifically relevant 

to this work and may have limited the number of organisations willing to participate in the 

research at the outset. However, if any findings of the study were not merely a chance 

occurrence, it might be anticipated that there would be related effects of abrupt and significant 

changes during, and perhaps by the end of the projects, which could be found in other types of 

measures as described by Fiske (1973) in a discussion on triangulation (the cross-check of 

findings through multiple methods). Such projects may, for example, be relatively less 

successfully managed according to standard measures of project success at points along the way, 

i.e. at their midpoint, even though they might substantially achieve their goals by the end. A 

brief independent rating was compiled therefore on standard measures of project success, since 

each project could be very globally rated through examining the content of the verbal protocols 

collected during the Structured Interviews (Project Completion Report, Appendix 10, p. 299).  

 

The available material enabled estimates of the proportional achievement of each of the 

project goals specified for each project, and a summary achievement rating of overall scope, 

cost, and quality - the goals generally considered standard aims of a project (Turner, 1999; 

Kerzner, 2000). This approach was consistent with that used by many project management 

researchers, who have identified a subset of all possible performance measures on projects, in 

order to construct an accessible performance measure to test hypotheses (Peterson et al., 2000). 

This information was collected incidentally during the monitoring of the projects in Study 2 

through Structured Interviews, which occurred just after the middle week and at the end of each 

project. The attached transcript can be used to illustrate the ratings. However in practice, the 
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perspective of several project managers provided balance and complete coverage of the 

Completion Report items. Each goal determined at the outset for that project was listed and from 

the midpoint interview material it was clear whether 50% of each goal had been achieved. For 

example, on page 293 the project manager says, “…it is clear that we will better out goals that 

were set…” (The third goal was sales success) “the project has three components … the 

residential has been fabulous. The commercial is done almost 80%.” Therefore these comments, 

considered along with comments from other project managers about their parts of the larger 

project this goal could be rated as 60-80% achieved. Similar ratings were made for each goal 

based on the comments made by the project managers. A summary rating overall could be made 

at item ‘a’ for the scope of the project. Regarding the cost – a standard achievement dimension 

on all projects - on page 295 the project manager discusses his marketing budget, “By the time 

this phase is finished I’d expect that we will also have only spent half of our marketing budget… 

and I’ve not had to spend anywhere near the same amount of money on marketing that I’d 

planned for. I’m not going to divulge the profit figures itself. Somewhere in the order of about 

15-20% better than we would have expected.” This enabled a rating of 60-80% achieved in the 

‘cost’ area to be made at the midpoint.  The proportions were then added and divided by the 

number of goals to provide an overall proportional rating. 

 

The success rating is not presented as a definitive measure of project management 

success, as this might optimally be measured uniquely for each project with input from the 

clients of each project. These project ratings were made separately for the first and second half 

of each project based on what project managers related through their verbal protocols during the 

middle and final interviews about achievement of cost, quality and other specific project goals. 

The ratings are merely an indicator, which is also comparable across projects. Any in-depth 

measure of the success of each project would, however, also have had to summarise issues in 
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some way in order for the ratings to be made comparable across projects for this current 

purpose.  

 

5.8.3 Procedure 

 

All project managers who were working on the five projects were invited to 

participate in the research voluntarily. Once permissions were obtained from senior 

management, all project managers on the projects were happy to participate without any 

reward, other than feedback on the research findings at the conclusion of the research project. 

The preliminary discussions generally indicated that these project managers were proud to be 

discussing their work on these highly significant, and often challenging projects. Where 

commercial confidentiality was an issue, they and their managers were assured that the 

specific detail of their feedback and activity change would not be revealed in the report, and 

publication would be unlikely to occur until at least one year after completion of the data 

collection from their leading-edge projects. This reassured them that their organisations, 

which could possibly be identified due to the highly significant nature of these projects, 

would have the necessary lead-time to reap the benefits from new technology, methods or 

other breakthroughs, prior to any identifiable characteristics of the projects becoming 

available. 

 

Verbal reports were collected at three points in time through the projects using 

Structured Interviews and the standard procedure of follow-up questions termed laddering. 

The laddering technique was employed within the framework of the Structured Interview to 

explore the feedback events in order to understand whether the project manager had 

experienced that feedback issue as indicating a discrepancy between the current activity 
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(performance) and project goals, or as neutral, irrelevant or positive, so that it could be 

accurately classified.  On the Rail Signalling project, for example, in the middle interview the 

senior project manager observed that, “As people have been more stressed they have become 

more focused on the job rather than the company or the team.” The interviewer clarified this 

new issue for coding, “Do you see this as positive or negative?” and the reply was, 

“Definitely negative, because…” 

 

As had been found during the development of the methodology, it was always clear 

from interview responses when the feedback event was highly significant and altered their 

expectations about the project. On the Construction project, for example, information had 

been gained by the marketing project manager before the middle interview indicating that 

agreed goals regarding profit would be, “hugely bettered”. Furthermore, laddered questioning 

indicated that this was not merely a positive feedback event. He reported this, “changed (his) 

expectations about getting the money back faster and easier” (Expectation/Performance 

Discrepancy, F5), and led to highly significant changes to “the whole marketing plan and 

budget,” (Change Type 5). 

 

The process for the final project to be included in the study, the Construction project, 

was a little different since both the Structured Interview and Brief Survey methods were used 

enabling it to be used in the research as a control project. It was negotiated that the researcher 

would collect quarterly data sets primarily in order that material would not be lost across its 

18 month duration. However, this also enabled the frequency of change to be charted using a 

second method across the whole duration of the project. These additional points of data 

collection of the Brief Survey material enabled quarterly comparison of the material to see 

whether the amount or rate of change was higher in any particular quarter. This additional 
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process required the researcher to administer the 5-10 minute survey questionnaire to assess 

these four project managers, who comprised 25% of the overall research sample.  

 

Across all five projects a total of 48 Structured Interviews were conducted for the 16 

participants. This procedure was used specifically in conjunction with no artificial breakpoint 

in each interview in order to collect a complete picture of what occurred, in order to reduce 

any potential threat to validity due to having participants with different levels of verbal 

ability, or a time-limit to the interview. The duration of each interview ranged from 1-1.5 

hours, when all participants had arrived at a point where there were no new issues (initial 

interview), or, feedback, or change 'events' (middle and end interviews) to discuss. The verbal 

protocols from the middle and endpoint interviews were then coded very closely according to 

the operational definitions for Feedback and Change event types. Due to the Structured 

Interview framework and laddering technique employed within that framework to fully 

explore the events discussed, there was very little interview content that was not directly 

related to the project, or the personal or organisational context within which the project 

occurred. When coding the verbal protocols, less than 7% of the issues reported were coded 

as irrelevant to the project across all middle interviews, and less than 2% across all closing 

interviews. This indicated that the method was very successful in focusing participants on 

talking about the meaningful aspects of their projects during the Structured Interview. The 

researcher had in excess of 18 years experience as a professional psychologist, which 

included ten years collecting material through structured clinical interviews, and eight years 

collecting material in organisational settings, often through structured interviews designed to 

collect work-related information for classification and analysis.  
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The literature indicated that this technique was suited to the natural settings of real life 

projects, where busy individuals freely gave their time to provide information guided by the 

questions posed by the interviewer. The application of the methodology by the researcher was 

found to rapidly focus project managers on the task at hand. Where people strayed across the 

generic categories, this was often immediately obvious to the interviewer, who then discussed 

with the participants where most of the meaning of that issue lay, and this could be corrected 

later during coding of the protocols (an example is found in Appendix 11, p. 311-312). The 

methodology acted to identify any gaps in the information provided by participants, and filled 

these through answers to follow-up questions. This made it very difficult for participants to 

skim or gloss over the facts, and enhanced the quality of material being collected. Despite the 

generic nature of the Structured Interview framework it was clear that only very specific 

answers would satisfy additional follow-up questions. No participants dropped out during the 

18 months across which interviews were collected. On two occasions project managers had 

left organisations on completion on their projects, and just prior to collection of their closing 

interview. On both occasions the researcher arranged an opportunity to collect the final 

interview material, and no constraints were placed on the method of collection. 

 

The laddering technique also clearly enhanced the coding of reports as was intended. 

Answers to questions such as, “What led up to that occurring? What were the consequences 

of that occurring?” and, where activity change had occurred as a consequence, “How many 

activities were changed as a result?” clearly optimized the accurate coding of all protocols 

collected. From the very rich and detailed material collected through the laddered approach, it 

was later found possible to rate the projects in terms of their achievement of their specific goals 

and standard project management measures of success, as determined from the implied meaning 

of those verbal protocols. 
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5.9 Data Analysis and Results 

 

The verbal material that had been collected on audio-tape during the interviews was 

transcribed into verbal protocols. The protocols were coded into types of feedback and 

change as at the middle and end interviews. All projects had change frequencies collected for 

their middle week and a comparison week. On the Construction project the frequency of 

change events at quarterly points were collected on the Brief Survey. 

 

5.9.1 Description of the Data Collected 

 

The frequencies are summarised in the Raw Data Matrix (Appendix 9, p. 297). 

Subsets of this data set were then used as appropriate to test each hypothesis. Analysis would 

identify any relationships through patterns in the data set. The frequencies of each type of 

feedback and change at the middle and end interviews are shown in the following pie charts.  

 

Figure 5.1 indicates that less than 2% of the verbal protocols describing feedback 

collected at the middle interview, were classified as irrelevant to the project, and 13% 

relevant but neutral in their import. In 15% of the protocols the meaning was positive 

indicating that the project was going as expected, or better than expected, while 70% of the 

protocols indicated discrepancies between goals and performance or project expectations and 

performance. Discrepancies in project expectations and performance were a highly 

meaningful type of feedback, since it indicated to the project manager that the project goals, 

and possibly the substantive nature of the project, may not achieve the desired outcomes as 

expected. 
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Figure 5.1:  Pie chart showing the proportion of each type of feedback that 
had occurred across all projects by their midpoint. 

Figure 5.2 indicates that at the middle interview the verbal protocols indicated that the 

consequence of approximately 27% of all the new information gained by project mangers 

through feedback, was no change to project activity. Just under 16% had resulted in change 

within a single activity, while 7% resulted in change to two-three activities. Approximately 

31% of feedback had resulted in change to more than three activities, which often included 

small changes across the whole project, such as when all activity schedules had to be 

changed. Almost 20% of change was substantial enough to reflect changes to the goals the 

project aimed to achieve, and sometimes altering the nature of the project itself, as when for 

example, a business analysis type of project was reformulated to have an information 

technology emphasis. 
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Figure 5.2: Pie chart showing the proportion of each type of change that had 
occurred across all projects by their midpoint. 

 

Figure 5.3 indicates that between the middle and end of the projects around 2% of the 

verbal protocols collected from project managers were classified as irrelevant to the project 

and 19% as neutral. Almost 17% were positive since they reflected that the project was 

occurring as expected, or better than expected. Discrepancy-related feedback encompassed 

62% with 42% indicating a discrepancy between goals and performance, and 20% indicating 

a discrepancy between expectations and performance. This last type of feedback indicated to 

project managers that the project goals and perhaps the substantive nature of the project may 

not achieve the desired project outcomes. 

 

PROPORTION OF CHANGE: MIDPOINT

5
19.5%

1
26.8%

2
15.6%

4
31.2%

3
6.8%

No Change
One Activity
Two-Three Activities
More Than Three Activities
Affect on Planned Outcomes



 

 

189

Figure 5.3: Pie chart showing the proportion of each type of feedback that 
had occurred across all projects from their midpoint to their end. 

 

Figure 5.4 indicates that between the middle and final interviews the verbal protocols 

collected indicated that the consequence of 28% of the new information gained through 

feedback was that no change to project activity occurred. Eighteen percent of instances 

resulted in change within one activity, and 9% of the change occurred in 2-3 activities.  
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Figure 5.4: Pie chart showing the proportion of each type of change that had 
occurred across all projects from their midpoint to the end of the 
project. 

 

Thirty-six percent of feedback had resulted in change to more than three activities, 

which included small changes across the planned activities of the project. Finally, in this last 

half of the project around 8% of the feedback had resulted in change that was substantial 

enough to alter the project goals, and perhaps the substantive nature of the project itself. 

 

5.9.2 Major Goals and Project Activity Streams at the Outset 

 

The verbal protocols collected at the initial interview provided a ‘snapshot’ of 

different perspectives and views of the project by briefly depicting the types of activities at 

the outset of each project, and the goal changes that occurred during the project were also 
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identified. This material forms in effect a ‘cognitive map’ of the major concepts in the project 

domain since the verbal statements were translated into, “visual structures composed of 

concepts” (Carley, 1990, p.6). These descriptive pieces of information served a purpose as part 

of a procedural prompt to reinforce the starting point for discussion in the interviews, which had 

been identified as useful by Brown (1992). This descriptive information also served in a sense as 

an intermediate step in the collection of reports about feedback and change events for analysis 

by showing where that participant had been at the prior - middle or endpoint - interview.  

 

When this material from all project managers was brought together the detail highlighted 

broader issues of the project organisation in regard to the larger project as shown in the 

following series of Venn diagrams (Figures 5.5 to 5.9).  For example, individual differences 

in perspective on the projects are revealed for each project group in the research sample. The 

major activity streams each project manager expected to engage in are set out on the left with 

the major goals of each project manager’s sub-project set out down the middle. This is 

accompanied further to the right by a brief description of each goal.  Reading across the 

figure each ‘stream,’ ‘goal,’ and ‘description’ is consistently headed with the project 

manager’s participant number, PM1 to PM16. An alpha-numeric code is also shown within 

the activity streams and major goals. This is keyed to commence with those of the most 

senior project manager. The activity streams and major goals of all other project managers 

are then numbered in relation to those of the most senior project manager, thus indicating the 

degree of overlap and uniqueness between the goals and activity streams of project managers 

on each project - their shared mental model. Where changes to goals occurred after the first 

interview these are indicated in brackets in the goal description. 

 



 192 

Figure 5.5: Major activity streams and goals from the viewpoint of each Telecommunications project manager indicating overlap 
between project managers and change identified at subsequent interviews. 

 
TELECOMMUNICATIONS PROJECT 

 
 
MAJOR ACTIVITY STREAM STRUCTURE    GOAL STRUCTURE   GOAL LIST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key: Numbers given to activity streams & goals indicate overlap/unique elements compared to numbers indicating elements of the most senior PM’s goal structure. 
 Any changes identified at subsequent interviews 2 or 3 are indicated in brackets. 

PM2
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GOAL 2.  Internal Project Delivery Plan
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 (upgraded at interview 2) 
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2. Identify client wants 
2/3 Formulate how to 
2. Implementing: 

- final data; and 
- complete report with 

recommendations 

PM 2: (most senior) 
1. Organise business & technical 

stakeholders 
2. Define requirements 
3. Understand issues 
4. Identify key focus 
5. Build list of action points 

recommendations what to do 
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Figure 5.6: Major activity streams and goals from the viewpoint of each Information Technology project manager indicating overlap 
between project managers and change identified at subsequent interviews. 

 
INFORMATION TECHNOLOGY PROJECT 

 
 
MAJOR ACTIVITY STREAM STRUCTURE    GOAL STRUCTURE   GOAL LIST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key: Numbers given to activity streams & goals indicate overlap/unique elements compared to numbers indicating elements of the most senior PM’s goal structure. 
 Any changes identified at subsequent interviews 2 or 3 are indicated in brackets. 
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Figure 5.7: Major activity streams and goals from the viewpoint of each Rail Signalling project manager indicating overlap between 
project managers and change identified at subsequent interviews. 

 
RAIL SIGNALLING PROJECT 

 
 
MAJOR ACTIVITY STREAM STRUCTURE    GOAL STRUCTURE   GOAL LIST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key: Numbering of activity streams and goals indicates overlap commencing with the most senior PM’s goal structure. 
 Any changes identified at subsequent interviews 2 or 3 are indicated in brackets. 
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Figure 5.8: Major activity streams and goals from the viewpoint of each Inorganic Chemistry project manager indicating overlap 
between project managers and change identified at subsequent interviews. 

 
INORGANIC CHEMISTRY PROJECT 

 
 
MAJOR ACTIVITY STREAM STRUCTURE  GOAL STRUCTURE   GOAL LIST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key: Numbers given to activity streams & goals indicate overlap/unique elements compared to numbers indicating elements of 

the most senior PM’s goal structure.  Any changes identified at subsequent interviews 2 or 3 are indicated in brackets. 
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GOAL 1b.  Provide analyses 
GOAL 7a.  Get plant running without outraging 

neighbours 
GOAL 7b.  Inform neighbours 
 
PM11: 
 
GOAL 1a.  Provide data to the client to be used to

commission new plant 
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Figure 5.9: Major activity streams and goals from the viewpoint of each Construction project manager indicating overlap between 
project managers and change identified at subsequent interviews. 
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Key: Numbers given to activity streams & goals indicate overlap/unique elements compared to numbers indicating elements of the most senior PM’s goal structure. 
 Any changes identified at subsequent interviews 2 or 3 are indicated in brackets 

PM 14: 
GOAL 1. Profitability of Project 
GOAL 2. Delivery on Time & Budget 
GOAL 3. Sales Success (number of apartments 

sold) 
GOAL 4. Quality Product 
GOAL 5. Satisfied Customers 
 
PM 13: 
GOAL 1. Complete within project budget 
GOAL 2. Complete project in a timely manner
GOAL 4. Complete to highest possible 

standard of quality 
 
PM15: 
GOAL 1. Make profit 
GOAL 3. Ensure a complete sellout 

 
PM 16: 
GOAL 1. Strong financial return to 

shareholders 
GOAL 4. Deliver a quality project to 

purchasers 
GOAL 6. Project must encompass the 

authority’s vision of a world class 
street 

 

PM 14: (most senior) 
1. Ensuring/monitoring/control revenue & costs as per

Feasibility 
2. Timelines as agreed by Project Team 
3. Cost benefit analysis (objective & subjective) across all

departments 
4. Sales & Marketing 
5. Test products both practical tests and subjective tests   
6. Customer promotions surveys & liaison 
 

PM13: 
1/3.  Preparation of accurate cost plan & construction budget 
5.  Adopt in-house quality control system 
7.  Preparation of a detailed construction program 
8.  Sub-programs prepared to complement the overall

construction program 
 
 

 
PM 15: 
1.  Map/track progress 

against profits 
4a.  Develop right market

strategy 
4b. Conduct marketing 

activity according to 
budget 

6.  Deciding type of
product mix 

9. Control right level of 
consistency 

10. Monitoring  
competition  

11a.  Market feedback to
team meeting 

11b. Collaborative problem
solving 

 PM 16: 
 
1/2/3. Careful design – 

value for limited 
budget 

1.  Need to deliver 
product at right price 

11.  Work closely with 
designers to deliver 
product as per 
feasibility 

12.  A product must be 
delivered which 
encompasses a world 
class street 

PM14

G1 G2 G3 G4 G5

PM15

G1  G3

PM13

G1              G2        G4

PM16 

G1    G4            G6
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5.9.3 Analysis of the Verbal Protocols 

 

The coded verbal protocols collectively represent events of feedback and change 

reported by the sixteen project managers across all industries. A cross-tabulation of the 

frequency of occurrence, of the types of feedback by the types of change, appears in Table 

5.5a. If there were no differences among the types of change that followed different types of 

feedback then it would be expected that the marginal totals would be distributed 

homogeneously across the constituent cells. Inspection of Table 5.5a indicates, however, that 

this was not the case. It can also be seen that the larger proportion of unplanned change on 

projects arises from feedback indicating discrepancies between goals and performance, and, 

expectations and performance (χ2 = 280.25, df = 16, 2-sided, p < .0001). 

 

Table 5.5a: Cross-Tabulation of Feedback Type by Change Type 
 

CHANGE 
FEEDBACK 

Type 1 Type 2 TYPE 3 Type 4 Type 5 

Marginal 
Total 

Irrelevant 6 1 0 0 0 7 

Neutral 36 5 5 8 1 55 

Positive 32 11 5 9 1 58 

G/P Disc.  5 39 16 94 6 160 

E/P Disc. 19 4 2 8 45 78 

Marginal 
Total 98 60 28 119 53 358 

 

The data in Table 5.5a were analysed using a Chi-square (χ2) test, with the Irrelevant 

and Neutral feedback types being combined to eliminate low cell frequencies (Seigel, 1988) 



 

 

198

as displayed in Table 5.5b below. A highly significant effect was observed (χ2 = 278.06, df = 

12, 2-sided, p < .0001). 

 

Table 5.5b:  Crosstabulation of Feedback type by Change type  - Irrelevant 
and Neutral feedback collapsed. 

 

CHANGE 
FEEDBACK 

Type 1 Type 2 Type 3 Type 4 Type 5 

Marginal 
total 

Irrelevant & 
Neutral 42 6 5 8 1 62 

Positive 32 11 5 9 1 58 

G/P Disc. 5 39 16 94 6 160 

E/P Disc 19 4 2 8 45 78 

Marginal 
total 98 60 28 119 53 358 

 

Since a more detailed understanding could be gained by pooling the coded responses 

across the range of projects in the sample to examine patterns within these, an analysis had 

also been run to compare the individual baselines of the projects. This checked that it was 

appropriate to aggregate all responses of a similar type regardless of the project in which they 

occurred. The mean frequencies were therefore compared across projects to identify any 

significant differences in the baselines using a Friedman’s Repeated Measures ANOVA. The 

results indicated that there were no significant differences between the mean baselines of the 

coded responses between the projects (χ2 = 1.80, df = 1, 2-sided, p = .180). 
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Table 5.5c: Matrix of mean change frequencies collected at the midpoint and 
endpoint. 

 

 Mean 
Change 

Midpoint 

Mean 
Change 

Endpoint 

 
Marginal 

total 
Rail Signalling     

3 Project Managers 10.33 3.33 13.66 
    
Telecommunications     

2 Project Managers 9 6 15 
    
Inorganic Chemistry     

4 Project Managers 11.25 9 20.25 
    
Information Technology     

3 Project Managers 8.67 6.67 15.34 
    
Construction     

4 Project Managers 7.5 8 15.5 
    
Marginal total 46.75 33 79.75 

 

Hypotheses were tested by examining patterns in the frequency of the coded 

responses (Table 5.5b). Hypothesis 3 states that project-related schemata would be resistant 

to effects from feedback arising from outside the key foci categories within the Project 

System. This contention would be supported by demonstrating that feedback, which arose 

from the Project System, had a stronger association with unplanned change than feedback 

arising from either the Personal or Organisational Systems.  

 

These results would also indicate whether there was any support for Hypothesis 4 if 

they showed that discrepancy-related feedback arising from a group of six of the categories, 

each of which had been endorsed by Subject Matter Experts as likely to affect the decision-

making of project managers, was associated with unplanned change on the projects in this 

field study. It is proposed here, that time is merely one of a number of generic foci of the 

project-related schemata, which emerge when change is studied across a natural cross-section 
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of industries and projects. Analysis to test Hypotheses 3 and 4 involved, therefore, two steps. 

Firstly, it had to be identified that the unplanned change effect arose from feedback in the six 

categories as opposed to the broad control category of ‘personal or organisational issues’ (see 

Table 5.6). Secondly, it had to be shown that time did not exhibit a disproportionate, or 

greater effect on change than any of the other categories of feedback (see Table 5.7).  

 

The amount of change following feedback indicating a discrepancy between 

goals/expectations and performance within the six generic categories, was compared to 

feedback from the control category (Table 5.6). A significant difference was identified (χ2 = 

109.58, df = 1, 2-tailed, p < .0001). 

 

Table 5.6: Cross-tabulation of Change verses No-change following 
discrepancy-related Feedback for the 6 foci categories compared 
to the control category. 

 

CHANGE  

FEEDBACK No Change 
(Type 1) 

Change 
(Types 2-5) 

Marginal 
total 

6 Foci Categories 4 200 204 

Control Category 
(Personal/ 
Organisational) 

21 14 35 

Marginal 
total 25 214 239 

 

The proportion of feedback indicating a discrepancy between goals/expectations and 

performance that produced change was compared across the six categories. As shown in 

Table 5.7 the difference was not significant (χ2= 4.939, df = 5, 2-tailed, p = .423). No 

individual category contributed disproportionately to the changes. 
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Table 5.7: Comparison of the proportions of Change occurring across the 6 
foci categories of feedback. 

 

CHANGE 
FEEDBACK No Change 

(Type 1) 
Change 

(Types 2-5) 

Marginal 
total 

Initiation 10 30 40 

Execution 7 34 41 

Technical Issues 15 54 69 

    

Political Issues 10 51 61 

Time & Pace 11 41 52 

Event Sequence 17 35 52 

Marginal 
total 70 239 315 

 

Analysis then turned to the timing of feedback and change through the project in order 

to test Hypotheses 5 and 6. It was anticipated in this study, however, that Hypotheses 5 and 6 

would be rejected. It was thought that there should be no significant difference in the rate of 

change that followed from feedback indicating performance discrepancies between the first 

and second half of the projects. 

 

There were three parts to this analysis. The first involved two comparisons (one for 

discrepancy-related feedback only, and one for all feedback types) of the proportion of all 

types of change that occurred up to the midpoint of the project, to that which then occurred 

up to the end of each project. These were conducted across the range of projects in the study, 

as well as for each project group, to see whether there was an effect of the feedback that 
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‘built-up’ over time (Hypothesis 5). The second analysis involved comparing change 

frequencies collected over the middle week of the projects with the change frequencies in 

another week (Hypothesis 6) and were also conducted across the range of projects in the 

study, as well as for each project group. The third part of the analysis is presented in the next 

section, and involved comparing two methods of collecting the change frequencies on one 

project used as a control. 

 

The first part of the analysis to investigate Hypothesis 5 looked at only instances of 

discrepancy-related feedback. That is, feedback that highlighted discrepancies between Goals 

and Performance, or Expectations and Performance (Table 5.8a).  

 
Table 5.8a: Participant change frequencies following discrepancy-related 

feedback in the first and second half of the projects. 
 

PAIRED CHANGE FREQUENCIES WITH SIGNED-RANKS 

Participant Change in the 
first half of the 

project 

Change in the 
second half of 

the project 

d Rank of 
d 

Rank with less 
frequent sign 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

14 
4 
11 
5 
9 
17 
2 
10 
15 
5 
3 
10 
1 
5 
11 
7 

6 
6 
10 
4 
5 
3 
0 
4 
8 
8 
4 
6 
4 
11 
2 
4 

8 
-2 
1 
1 
4 
14 
2 
6 
7 
-3 
-1 
4 
-3 
-6 
9 
3 

14 
-4.5 

2 
2 

9.5 
16 
4.5 
11.5 
13 
-7 
-2 
9.5 
-7 

-11.5 
15 
7 

 
4.5 

 
 
 
 
 
 
 
7 
2 
 
7 

11.5 

     T = 32 
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As anticipated, the null hypothesis could not be rejected. There was no statistically 

significant difference between the proportion of all change that occurred in response to 

discrepancy-related feedback from the first to the second half of the projects as shown by a 

Wilcoxon matched-pairs signed-ranks test (T = 32, N = 16, 1-sided, p > .025). While the 

pattern of actual frequencies showed 60% of the change occurred in the first half of the 

project and 40% in the second half of the project, the rate of change following discrepancy-

related feedback was 90% compared to 89% respectively. 

 

In the second part of the analysis, which was conducted to see whether there was a 

general pattern of change that supported Hypothesis 5, it was also not possible to reject the 

null hypothesis. Here the proportion of all change that occurred (Table 5.8b), from the first to 

the second half of the projects, was considered regardless of feedback type using a Wilcoxon 

matched-pairs signed-ranks test  (T = 31.5, N = 16, 1-sided, p > .025) with no statistically 

significant difference found. While the pattern of actual frequencies revealed 58% of the 

change occurred in the first half of the project and 42% in the second half of the project, the 

rate of all change occurring in response to feedback was 74% compared to 71%. 
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Table 5.8b: Participant change frequencies following all feedback in the first 
and second half of the projects. 

 

PAIRED CHANGE FREQUENCIES WITH SIGNED-RANKS 

Participant Change in the 
first half of the 

project 

Change in the 
second half of 

the project 

d Rank of 
d 

Rank with less 
frequent sign 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

14 
4 
11 
6 
9 
18 
3 
10 
17 
11 
6 
11 
1 
9 
13 
7 

6 
6 
10 
5 
5 
5 
0 
5 
10 
10 
7 
9 
6 
14 
6 
6 

8 
-2 
1 
1 
4 
13 
3 
5 
7 
1 
-1 
2 
-5 
-5 
7 
1 

15 
-6.5 

3 
3 
9 
16 
8 
11 

13.5 
3 
-3 
6.5 
-11 
-11 
13.5 

3 

 
6.5 

 
 
 
 
 
 
 
 
3 
 

11 
11 
 
 

     T = 31.5 
 

When the analyses were repeated for each project grouping of participants, and 

different types of discrepancy-related feedback, a midpoint effect was found in the Inorganic 

Chemistry project. Here a disproportionate effect for Goal/Performance, discrepancy-related 

feedback existed at the midpoint, which produced highly significant (Type 5) change. In 

Table 5.5a there were six instances where feedback indicating a discrepancy between Goals 

and Performance resulted in significant change that changed the project/goals (Type 5 

change). All these instances occurred in the Inorganic Chemistry project, and prior to the 

middle interview. 
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To test Hypothesis 6 frequencies of change were collected for all subjects for the 

week at the midpoint of their project using the Brief Survey method. Frequencies of change 

were also collected for a comparison week toward the end of each project. These were 

conducted across the range of projects in the study, as well as for each project group. The 

frequencies are presented in Table 5.8c below: 

 

Table 5.8c: Matrix of change frequencies collected for the middle and last 
week from all project participants using the Brief Survey Method. 

 

 Middle 
Week 

Other 
Week 

Marginal 
total 

Rail Signalling P1 4 2 6 
Rail Signalling P2 2 3 5 
Rail Signalling P3 
 

2 0 2 

Telecommunications P1 2 3 5 
Telecommunications P2 
 

1 2 3 

Inorganic Chemistry P1 5 4 9 
Inorganic Chemistry P2 7 3 10 
Inorganic Chemistry P3 5 2.67* 7.67 
Inorganic Chemistry P4 
 

4 1 5 

Information 
Technology P1 2 1 3 

Information 
Technology P2 1 2 3 

Information 
Technology P3 3 0 3 

Construction P1 5 6 11 
Construction P2 0 1 1 
Construction P3 4 3 7 
Construction P4 3 3 6 
Marginal total 50 36.67 86.67 
* Missing case replaced by average of ratings for that project. 

 

The frequencies were compared to identify any significant differences using a 

Friedman’s Repeated Measures ANOVA. This test would identify whether there were 
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significant differences in the proportion of change between the two weeks. The results show 

that there were no significant differences in the frequency of change between the two weeks 

(χ2 = .60, df = 1, 2-sided, p = .439).  When the analysis was repeated for each group of 

project participants, however, there was a significant difference identified for the Inorganic 

Chemistry project only (χ2 =  4.000, df = 1, 2-sided, p < .05).  

 

As discussed in the Methodology Section, a parallel set of data was collected at 

quarterly intervals on one project (the Construction project) using a second (Brief Survey) 

method for comparison of two important aspects. These data were not directly comparable 

across methods for the reasons demonstrated in Chapter 3. Comparison could be made, 

however, between the outcomes of the analysis based on quarterly frequencies, and collected 

using the Brief Survey, and the findings from an analysis based on the middle and end 

frequencies, which were collected using the Structured Interview. This second method was 

also of interest as it charted the change frequencies at a greater number of points through the 

duration of the project. The project could thus be used as a control to see whether there were 

significant differences in the findings depending on either the method used, or, the frequency 

of data collection.   

 

Table 5.9: Matrix of change frequencies collected quarterly from the four 
Control Project participants using the Brief Survey Method. 

 

QUARTERLY COLLECTION TIMES 
1ST 2ND 3RD 4TH 

Marginal 
total 

3 5 6 4 18 
2 0 1 2 5 
4 4 3 3 14 
5 3 3 0 11 
 

14 
 

12 
 

13 
 
9 

 
48 
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Analysis of the data in Table 5.9, which presents the matrix of change frequencies for 

the four Construction project participants was carried out using a Friedman’s Repeated 

Measures ANOVA. This test would identify whether there were significant differences in the 

proportion of change in any quarter of the project. The results show that there were no 

significant differences in the frequency of change between quarterly collection times, where 

the second quarter was collected just after the midpoint of the project (χ2 = 1.33, df = 3, 2-

sided, p = .721). 

 

A Follow-up analysis was necessary to clarify the unexpected midpoint effect in one 

project. An unexpected finding in the previous section was that project managers on the 

Inorganic Chemistry project seemed to react excessively to discrepancies between goals and 

performance. It was possible to investigate the issue further to some degree using existing 

material that had been collected during the Structured Interviews. It was anticipated, for 

example, that if this was not merely a chance occurrence there would be other theoretically 

consistent differences that could be detected using other measures (Fiske, 1973).  

 

In this analysis achievement ratings are presented as the proportion of goals achieved by 

the midpoint or endpoint, and the maximum possible rating was 1.0 (Appendix 10, p. 299). 

There were two categories of goals with project goals being represented by the (six) specific 

project goals, and the general goals of a project management mental model being represented by 

scope, time, cost and quality. For example, in the Inorganic Chemistry project the verbal 

protocols collected at the middle Structured Interview indicated that Goal six (Figure 5.8): 

‘Carry out a reasonable level of research’, had not been achieved, and therefore that goal was 

given a rating of 0-20 (Not Achieved). Goals three to six were estimated from the verbal 
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protocols to fall in this same category. Goals one and two had clearly been referred to by 

participants as being Minimally Achieved (20-40) but given the midpoint of 30 in this range 

since there was insufficient information to give a high or low rating within this category as there 

had been with goals three to six. The summed rating was therefore 160 (5x20 + 2x30), from 

across the six goals. This was divided by 600 (100 being the maximum score possible for each 

of the six goals) = .27.  The remaining four general items on the Project Completion Report 

(Appendix 10, p. 299) required a similar rating. Based on the information collected on the 

overall proportion of work that should have been completed by the halfway point; and degree of 

agreement with the time, cost and quality planned, this resulted in a score of .25. The overall 

achievement rating resulted from adding the two scores from each category of goals together, 

and dividing by two (.27 + .25 = .57), which could then be ranked in comparison with the 

achievement ratings for other projects. A similar process of rating achievement occurred at the 

end of projects. 

 

As can be seen in Table 5.10, some projects had achieved more than 50% of their goals 

by their midpoint, while others had achieved much less than 50% at that point in time. A 

Spearman’s correlation was conducted across the group of projects to see whether there was a 

relationship, between project managers’ years of experience and the level of success of their 

project as assessed on the Project Completion Report (Appendix 10, p. 299) by their midpoint 

and endpoint. 



 

 

209

 

Table 5.10:  Crosstabulation of Achievement rating by Experience at the 
middle and end of the projects. 

 

PROJECT MANAGERS’ 
EXPERIENCE 

PROJECT ACHIEVEMENT 
RATING: MIDPOINT 

PROJECT ACHIEVEMENT 
RATING: ENDPOINT 

8 .29 .81 
0 .26 .50 
5 .49 1.0 
8 .20 .53 
9 .69 1.0 
13 .29 .81 
2 .29 .81 
0 .26 .50 
0 .26 .50 
0 .26 .50 
9 .49 1.0 

4.25 .49 1.0 
30 .69 1.0 
3 .69 1.0 
10 .69 1.0 
8 .20 .53 

 

Table 5.10 shows the number of years of experience of each project manager, which 

was correlated with the project success rating for their project. A significant effect was 

observed at the middle of the projects (rs = .537, N = 16, 2-tailed, p =  .032), which grew to a 

highly significant effect by their end (rs = .685, N = 16, 2-tailed, p =  .003). These exploratory 

findings supported the notion that there were differences on a number of types of project-

related measures between project managers, who had richly developed project-related 

schemata and those who had poorly developed schemata. 

 

A further analysis to clarify the cognitive processes operating within the conceptual 

framework developed for the research was carried out. It was necessary to assess whether 

change was triggered that was proportional to the type of feedback experienced. Did feedback 

about goal/performance discrepancies, for example, generally trigger change within the 
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existing goal system of the project (Types 2-4 Change) as opposed to changing the project 

goals, and did highly potent feedback about expectations/performance discrepancies trigger 

change that would alter the goals or nature of the project (Type 5 Change)? And, if it was the 

case that change occurred that was proportional to the feedback experienced from the Project 

System, was this the same for feedback arising from the Personal and Organisational 

Systems’ category?  

 

The frequencies are set out in Table 5.11 below. The frequencies were qualitatively 

analysed since there were low instances of Type 5 Change arising from the Personal and 

Organisational Systems’ categories in each table, and therefore quantitative analyses were 

inappropriate (Siegel, 1988). 

 

Table 5.11: Cross-tabulation of the type of Change following Discrepancy-
related (Goal/Performance and Expectations/Performance) 
Feedback for the 6 foci categories compared to the control 
category. 

 

CHANGE GOAL/PERFORMANCE 
FEEDBACK Type 2-4 Change Type 5 Change 

Marginal 
total 

6 Foci Categories (Project System) 141 (97%) 5 146 

Control Category 
(Personal/Organisational Systems) 

8 (89%) 1 9 

Marginal total 149 6 155 

EXPECTATIONS/PERFORMANCE 
FEEDBACK 

   

6 Foci Categories (Project System) 9 45 (83%) 54 

Control Category 
(Personal/Organisational Systems) 

5 (100%)  5 

Marginal total 14 45 59 

TOTAL 163 51 214 
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It was found that of the 146 goal/performance discrepancy-related events, which 

occurred in the Project System, 141 instances of types 2-4 change resulted, while in the 

Personal/Organisational Systems nine similar feedback events resulted in eight type 2-4 

change events. Similarly, where highly significant (expectations/performance) feedback 

occurred in the Project System, 45 of the 54 events resulted in substantial (Type 5) change 

that changed the goals or nature of the project. There were, however, 5 instances where 

similarly highly significant feedback, which changed expectations about achieving desired 

outcomes through the goals of the project, arose from the Personal and Organisational 

Systems and none of these resulted in significant change (Type 5 Change). 

 

5.10 Discussion 

 

There was a strong effect that showed discrepancy-related feedback arising 

predominantly from within six of the foci areas and within the Project System, was associated 

with most of the activity change on the projects.  Furthermore, comparison of the mean 

frequencies of unplanned change arising from those six categories, which included time, 

indicated that there was no disproportionate contribution from any one of these areas.  All 

this strongly supported Hypothesis 4.  There are a number of indicators that suggest that there 

is a relationship between feedback and change, however causality cannot be directly inferred 

because of the possible presence of unknown mediator variables.   For example, additional 

analyses had indicated that the observed relationship of feedback to change was calibrated in 

proportion to the significance of the feedback: 

 

1. Performance to goal discrepancy-related feedback generally led to limited change 

within the existing goal plan (Types 2-4 Change); and  
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2. Highly significant feedback indicating a discrepancy between expectations of 

achieving the desired outcomes considering performance generally led to substantial 

activity change to the project goals that affected the nature of the project (Type 5 

Change). 

 

Conversely, the analysis also showed that feedback arising from the Personal and 

Organisational Systems did not have a proportional effect. Instances of highly potent 

feedback indicating discrepancies between expectations and performance had little effect on 

project activity. The disproportionate effect of feedback from the other systems clearly 

clarified the nature of the impacts of feedback due to project managers’ cognition, and further 

endorsed the findings in favour of Hypothesis 4. 

 

There were two circumstances, however, where feedback was found not to have a 

calibrated/proportional effect on activity change. Firstly, unanticipated effects occurred in the 

group project where project managers were less experienced, and may be related to those 

individuals having less developed project-related schemata. Prior to the midpoint of this 

project it was found that discrepancy-related feedback disproportionately led to highly 

significant change, and this issue will be explored a little later in the discussion. 

 

Secondly, where feedback arose from the Personal or Organisational Systems highly 

significant discrepancies did not result in significant changes on any project. Hypothesis 3 

was therefore supported, since this indicated it was the feedback from the Project System that 

was primarily associated with change to, or conversely performance of, project activities. A 

further implication of these findings may be that the project management informational 

techniques used to control the project by those with well developed project-related schemata 
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may reduce the impact of cross-talk from the Personal and Organisational Systems. These 

phenomena do, however, make the project less penetrable by desirable new information from 

other systems. The observed resistance of project managers in this study to highly significant 

feedback from the Organisational and Personal Systems was, although anticipated, also much 

stronger than expected.  

 

The alternative hypothesis (Hypothesis 6), which proposed a midpoint effect was not 

supported for this natural cross-section of project managers, however, the effect was evident 

for highly significant feedback experienced by the project managers assumed to have less 

developed project-related schemata. The overall finding challenges prior findings by 

supporting the author’s earlier analysis of the evidence, where it was suggested that the 

midpoint effect observed by Gersick related to a subgroup of all possible project managers. 

The effect seemed to occur where project managers were not applying modern project 

management techniques and was, therefore, not representative of the naturally occurring 

range of project groups.  

 

The suggestion in these findings of a relationship between experience level of the 

project managers and unplanned change, although unanticipated, was congruent with the 

general view of the role and function of project-related schemata as described in Chapter 2. 

From these findings it was further proposed that experience level of the project managers, 

and hence richer project-related schemata, would be related positively to other types of 

measures that indicated successful project management during the course of group projects. 

This was supported by a follow-up re-analysis of the content of project managers’ verbal 

reports that revealed a measurable difference in project ‘success’ indicators between projects 

of experienced managers and the remaining projects at their halfway point. Furthermore, this 



 

 

214

difference increased across the whole project. These findings imply that where individuals 

experience significant discrepancy-related feedback from their environment that is outside their 

range of experience and development of project-related schemata, their behaviour would be 

affected, and could appear chaotic due to rapid changes that are not consistently directed from an 

internal view of the situation. In this situation, such behaviour could be due to rapid 

readjustments to a potentially wide range of external cues, particularly the passage of time as 

a particularly meaningful issue for those working on a ‘time-limited’ project, and hence the 

observation of a midpoint effect.  

 

Hypothesis 5, which proposed a gradual build-up process of feedback leading to 

change was also not supported, except in the Inorganic Chemistry project, most likely as an 

artefact of the significantly different amount of change occurring at the midpoint. This was 

thought to be the case since a significant difference in change rate had been identified as 

lying within the middle week as discussed previously due to the frequencies collected in the 

Brief Survey. Across the broader group of projects, however, there was no greater proportion 

of change in the second half as opposed to the first half of the projects. Therefore as the 

number and diversity of feedback events accumulated this did not seem to be related to a 

greater reactivity or vulnerability to change as far as was possible to identify through the 

level of measurement used in the current study. This was believed to be related to the more 

macro level of the issues dealt with in these complex, real-world projects as discussed in 

Chapter 2, as opposed to a gradual build-up of pieces of information leading to an 

informative picture for the individuals concerned, as is possible to observe in a controlled 

experiment. 
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CHAPTER SIX: DISCUSSION AND CONCLUSIONS 

 

6.0 Introduction 

 

The purpose of this final chapter is to summarise the findings of the research studies 

and to set the conclusions against a broader cross-section of the contemporary literature. As 

earlier implied in Chapters 1 and 2 much of the background literature for this research arose 

from the field of social cognition, and some from other fields of cognition. All theory and 

models are difficult to use directly to inform the applied field of project management. Over 

time, however, more integrative models of cognitive functioning are emerging, particularly 

from work in areas such as person perception (Macrae & Bodenhausen, 2000). One of these 

models will also be briefly discussed at the beginning of this chapter since the additional 

perspective places in context the author’s overall approach to the current study. Against this 

background, the simple set of hypotheses were carefully drawn to stay within a schematic 

information processing paradigm of categorical variables, which were also accessible and 

quantifiable in the applied setting of project management. This ‘categorical’ paradigm is 

exemplified in the contemporary literature, such as Macrae and Bodenhausen’s recent review 

(2000), where it can be seen that contemporary theorists of schematic information processing 

use the term interchangeably with ‘categorical information processing.’  

 

 The foregoing research can be considered primary research orientated toward the 

practice of project management. As such, tools for the collection and analysis of information 

were chosen that were considered would lead to a better outcome for those interested in 

understanding and dealing with this area of risk on projects. This chapter will therefore also 

identify in some detail the key differences of the methodology used with the methods of 
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earlier social cognition researchers, which would have been inappropriate given current 

trends in those areas. 

 

6.1 Associated Theory 

 

 Against the contemporary background of recent developments in the cognitive 

neurosciences and trends in social cognition, the current research effort on schematic 

information processing of project managers could be classified as focusing on the categorical 

or slow-learning system. However, the issues raised throughout the following sections that 

discuss the findings and conclusions from the current research, clearly indicate a need for 

future research to occur that is framed from a fast-learning perspective to provide a fuller 

understanding of project manager decision-making. More specifically, flexible processing 

involving both stability and plasticity is believed to be attained through the operation of two 

complementary mental processes (Macrae & Bodenhausen, 2000): 

 

1. The neocortical (slow-learning system) that relies on schematic knowledge comprises 

one’s generic beliefs about the world and accumulates through repeated exposure; and 

2. The hippocampal (fast-learning system), which in contrast, serves the function of 

enabling perceivers to form temporary representations of novel or surprising events. 

Unless activated on a regular basis leading to a process of consolidation, these 

episodic memories exert little effect on schematic or categorical processing. 

 

This raises a view that is not easily supported by the current state-of-the-art in applied 

methodology, but is nevertheless interesting and worthy of discussion here since it strikes at 

the heart of the risks to project management that prompted this investigation. It suggests that 
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the feedback impinging on the project manager from the Project System, which they are 

closer to and is perhaps better understood by them, is more closely attuned to their categorical 

or slow-learning system. It also suggests that, and in contrast, the issues arising from the 

Organisational and Personal Systems that are perhaps unexpected, are better dealt with by 

their fast-learning system. The problem for project management as a field of endeavour is 

that these current research findings, which support earlier findings in the associated literature  

(Petersen et al., 2000; Lau & Woodman, 1995), seem to indicate that schematic or categorical 

processing is the stronger of the two effects. It is unknown at this stage how to achieve an 

optimal balance between the two. 

 

6.2 Research Aims and Methodology 

 

 The aim of the research study was to be truly generic and thus broadly reflective of 

the field of project management, which encompasses all industries. The Structured Interview 

methodology as used in this study was found to provide a means of collecting a rich set of 

verbal protocols for analysis. It is worth noting that this interview methodology was used in a 

very different way to the question-and-answer laboratory approach used by many earlier 

social cognition researchers and should not be confused with it. This is important as there is a 

theoretical debate about when, and under what circumstances, schemata are elicited through 

the aforementioned questioning approaches. Schematic information processing assists 

individuals, such as project managers, to reduce the cognitive workload by applying 

categorical knowledge that has accumulated over time through experience, i.e. with particular 

foci of their projects. The totality of information in such foci categories has, in social 

cognition research, been assumed by researchers to be triggered when some part of it is 

activated. Therefore content accessibility was commonly utilized as an index of category 
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activation, and a significant body of methodology has arisen around a question-and-answer 

approach termed ‘semantic priming.’ The speed of response to the question was taken to 

demonstrate that the category (of response content) was automatically activated during the 

questioning, e.g. if the prime was ‘nurse’ then ‘hospital’ is likely to form part of the content.  

However, activation (of the schema category) is no longer considered an unconditionally 

automatic process following the view of early schema theorists.  Rather, it is dependent upon 

a number of triggering conditions, but most pertinently in the present case, the action of 

inhibitory mechanisms in category activation (Macrae & Bodenhausen, 2000).  

 

 The current research does not claim that project schemata categories are active at the 

time of the interviews, or surveys, since all informational elements collected throughout are 

historical. The unique Structured Interview approach in Study 2, for example, merely collects 

reports from participants of what occurred during their projects and shows that evidence of 

earlier activation of schemata can be inferred in the patterns of these (assumed) schema-

products. Moreover, the technique allows time for the action of inhibitory mechanisms.  

Therefore, the schema-products are simply not a result of automatic category activation. 

During the surveys in Study 1 of Subject Matter Experts, who could be said to be applying 

active schemata during that task, they may be assumed to be tapping into relevant schematic 

categories of knowledge of work processes in memory as for any other survey. Given that 

category activation is conditionally triggered, rather than an automatic process (Macrae & 

Bodenhausen, 2000), a strong case can be made that the conditions for activation of project-

related schemata (Macrae & Bodenhausen, 2000) would seem to be clearly met, and thus for 

retrieving categorical material from memory. That is, in the case of the Subject Matter 

Experts: 
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a) They had a congruent temporal processing goal of assisting in the research;  

b) The attentional resources were available as they were doing the survey at a time that 

suited them; and  

c) The project-related categories were accessible and salient to the task due to their deep 

experience in project management, where they had an average work experience on 

projects of 26.8 years  

 

This first study of Subject Matter Experts supported Hypothesis 1 that stable and 

generaliseable, project-related schemata could be identified that were qualitatively different 

to other management schemata, and Hypothesis 2 that these are generic across projects and 

industries. It was concluded that categories of issues these experts found important when 

implementing their projects converged with behavioural observations reported in the 

literature from studies of time-limited group projects. The findings of Study 1 do not rest on 

the demonstrated activation of schemata at the time of the research study. It was from 

analysis of the pattern of their survey responses that a set of project management categories, 

which were distinct from general management categories, were identified, and they were 

found to be generic due to the diverse experience on which the experts based their responses. 

 

Furthermore, one of the background issues supporting the need for the methodology 

used in the current research was that the earlier group behaviour researchers had not used the 

perspective of those being observed to ensure that the verbal and other behaviour noted was 

placed in context, and thus responses appeared to be driven unconsciously. Methodological 

development in this study involved using a series of naturally occurring projects as pilots 

during the refinement of a unique methodology to elicit valid and reliable information about 

schema-products from the project managers themselves. 
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Much has been written about the need for all data collection tools, particularly those 

that rely on verbal material to take into account the (already shaped) context into which the 

words are directed (Shotter, 2000). In this current research the context was taken into account 

in two ways: first, when each piece of information was collected through a time-series that in 

a sense provided structure for the content; and secondly, the need to accommodate the 

construction of meanings occurred by applying specific tools. Through laddering, for 

example, the meanings of any words could be essentially located and negotiated between the 

participant and researcher, as recommended by theorists such as Penman (2001). 

Furthermore, the additional step of developing a coding procedure enabled the information 

collected in context to be reliably coded in the categories of interest, overcoming significant 

potential limitations on its validity and reliability. For example, the overall robust approach 

effectively compartmentalized an area of ambiguity, when it was found that individuals had 

made distorted judgements about the degree of impact discrepancy-related feedback had on 

project activity, so that the judgemental bias could be left for later investigation. 

 

This unique application of the laddering procedure led to the creation of a verbal 

network of antecedents and consequences surrounding feedback and activity change, and 

made it very unlikely that pieces of the network could be omitted, either by accident or 

design by the participants. One project manager spontaneously reported, for example, that he 

had anticipated being able to skim over issues he considered sensitive, but found himself 

being prompted to provide a very full account of all the issues he was aware of. The 

methodology was further enhanced and supported by the checks provided by the Brief 

Surveys administered at key points throughout the projects. A particular strength of the 

overall research was the cross-check between measurement procedures, and the diversity of 
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participants from eminent practitioners of project management in Study 1 through to some 

novices included by chance in the second study. 

 

6.3 Research Findings and Discussion 

 

 The findings indicated that generally the set of categories identified from the group 

goal achievement literature were indeed valid and meaningful to Subject Matter Experts in 

project management with the addition of foci for Personal and Organisational System issues. 

Since these ratings were considered to reflect experience of schematic information processing 

and the development of strong foci, the results indicated that these experts in project 

management could be assumed to possess a substantial underlying schema in each of the 

identified categories that was activated by feedback in these areas. This expert panel was thus 

likely to be the strongest exemplars of those having these foci. Project manager participants 

in the later field study, were therefore assumed to have similar foci with perhaps similar 

strength at the higher end of their range of experience down to those with less experience and 

therefore much weaker foci. Most respondents provided examples of the issues to 

demonstrate how the categories of feedback led to new decisions in their experience. This 

provided further evidence of validity and a sense that the most important or key categories 

had been confirmed through this study, since the experts were able to provide real examples 

to support their ratings.  

 

More broadly, an improved understanding of this issue, and therefore perhaps 

capability to control the risk of unplanned change to projects, may have an additional benefit 

for project management theory. It may assist in securing the relevance of project management 

methods to real-world applications in the future, since we are constantly reminded that the 
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pace of change is increasing. The result of increased change occurring around projects may 

be an evolving disparity between the fit of project management techniques, which have been 

traditionally described as insular (Pellegrinelli, 2002), and the needs of contemporary 

dynamic organisations. More specifically, project management work methods involve 

planning and then monitoring to essentially keep the project on track except where feedback 

leads to further planning to accommodate change. Project management as a field of 

endeavour could therefore become out-dated over time due to reliance on methods that are in 

many ways more easily applied to stable contexts, where project goals and paths to achieve 

these are less likely to be frequently modified during the course of the project.  

 

It might reasonably have been expected that highly significant feedback indicating 

discrepancies from all systems would lead to change on the projects. However, the findings 

supported Hypothesis 3, indicating that the feedback that had the most effect was that from 

the Project System. The findings had also supported Hypothesis 4, indicating that the project-

related schemata were the most sensitive to the impact of feedback in terms of resulting in 

unplanned change. This study had used material from outside the Project System (the 

Personal and Organisational Systems) to assess its comparative contribution. Since there was 

a diverse cross-section of project manager participants included in the study to reduce 

potential error due to historical/contextual factors on any one project, which might otherwise 

have explained the observations, this was considered a significant finding. These limited, but 

fairly solid, findings raise questions on one hand regarding project ‘integration’ to achieve 

beneficial outcomes for organisations by ensuring that project goals are aligned with 

organisational goals, and therefore the use of project management as a tool by organisations 

to achieve their goals. It also raises questions about the potential clash between individual 

needs and project demands. Clarification of possible implications from this finding regarding 
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strengths and weaknesses inherent in current approaches to project management that do not 

take account of project managers’ cognition, i.e. the need for complementary processes of 

slow and fast learning, suggests the need for further research.   

 

In the light of these findings some consideration should be given to other research 

findings such as that of Al-Tababai, Alex and Abou-alfotouh’s (2001), where feedback was 

used to resolve conflict, which effectively changed schema-products in the form of decisions. 

It could now be hypothesised that the effects they found would be more powerful if new 

information was presented in a particular form. Feedback could, for example, be formulated 

to highlight discrepancies in achieving project outcomes, or, goals could be modified to 

include the new issues thus making feedback project-related.  Greater impact of feedback on 

behaviour would also occur when the new information could be presented in a way that ties it 

into the Project System of concerns, which may explain effects observed of feedback related 

to the conflict issues in Al-Tababai, Alex  and Abou-alfoutouh’s (2001) study. It could also 

be hypothesised that although less experienced project managers are likely to be more 

susceptible to feedback external to the Project System this may be either advantageous or 

disadvantageous to the project, depending on the situation. 

 

In terms of schema theory, earlier findings of a contrast effect between project-related 

schemata and other management schemata indicating the distinct nature of the project 

management context in schema formation, had now been corroborated. The findings in Study 

2 were highly significant in terms of clarifying aspects of project manager cognition by 

providing more limited support for effects from a key set of foci of a project managers’ 

schemata (Hypotheses 1 and 2) in practice.  Subject Matter Experts had indicated that they 

also attended to information from the Personal and Organisational Systems, which may 
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indicate that they had consolidated cognitive schemata in those areas given their extensive 

experience. In practice, however, feedback from these systems was shown, by the field study 

(Study 2), to be very limited in its effect on project activity and supported Hypothesis 4. This 

finding can, however, be interpreted from another perspective. Macrae and Bodenhausen’s 

(2000) recent review of the cognitive literature on person perception discussed two primary 

ways active schemata could influence subsequent information processing: Firstly, and in 

keeping with the emphasis of this research, schemata can serve as frameworks for the 

assimilation and integration of expectancy-consistent information leading the perceiver to 

emphasise expectancy-consistent information to a greater extent. Additionally, and in contrast 

with the discussion thus far since the effect is likely to be more obvious in one’s perception 

of people, expectancies also sensitise a perceiver to emphasise inconsistent information 

following category activation. However, if inconsistent information fails to contradict 

expectations in a clear way, category activation seems likely to produce an assimilative bias. 

And thus during the survey of Subject Matter Experts in Study 1, while it is quite likely that 

both expected and unexpected information was retrieved from memory, in practice project 

managers were more strongly influenced in the first manner. Effects overall were found to be 

constant and generalisable across all industries, individuals and projects in Study 2, further 

supporting Hypothesis 2. These highly consistent effects revealed in the data would be 

expected as a result of the effects of project-related schemata during information processing.  

 

The alternative Hypothesis 5 proposed the possibility of a building-up of an effect of 

feedback, leading to more significant change across the project lifespan, and Hypothesis 6, 

which proposed an increase in change at the midpoint of the projects, were not supported. 

The key phenomena observed by Gersick and McGrath have been shown in this study to be 

replicable under circumstances of the project groups consistent with what would be 
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anticipated from cognitive theory. Furthermore, the disproportionate effects found in the 

patterns of the variables are proposed as being more parsimoniously explained by reference 

to the current adaptation of cognitive theory. The patterns of the variables provided support 

for the putative hypotheses regarding the existence of project-related schemata that have foci 

sensitive to feedback, and which meaningfully trigger activity change. For example, the 

major observation in the projects Gersick monitored of significant change occurring at the 

midpoint, and now from these findings, the contrasting circumstances where the effect is not 

evident, can be effectively accounted for by this explanation. While the time-based theorists 

have carefully crafted instruments that collect data on organisational behaviour, they have not 

related each piece of information (the event) to its impacts in terms of changed project 

activity as occurred in this current study. Having done this exercise it is clear that the material 

on which McGrath’s and colleagues larger model is based does not address the fact that most 

of the unplanned change that occurs on projects is the result of meaningful feedback, which 

arises within the Project System as opposed to the Personal and Organisational Systems. 

Feedback arising from the Personal and Organisational Systems may perhaps require special 

circumstances to generate unplanned project activity as earlier discussed, e.g. goal 

congruence. It is, however, not conclusively established from these findings, whether 

entrainment effects explain change on projects that occur, which are not the result of 

discrepancy-related feedback, although this study found no significant patterns in change that 

occurred in response to the irrelevant, neutral or positive feedback reported. 

 

Further issues can now be highlighted, however, in view of the current findings in 

relation to the impact of irrelevant, neutral or positive feedback on project managers’ 

schemata. Theorists have shown there are individual differences in ‘thinking style’ between 

different groups of project managers, e.g. high adaptors vs high innovators (Tullett, 1996). It 
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could be anticipated that high innovators would be more likely to respond to the irrelevant, 

neutral or positive feedback categories with change, and furthermore, this could be positive in 

some circumstances. In other terms: they may not wait for discrepancy-related feedback in 

deciding when to change behaviour. Perhaps an example of this type of interactive effect can 

be observed in the attached transcript of interview (Appendix 11, p.316).  The relevant 

comments are underlined and show that even though the project was going well the 

marketing manager may have mentally ‘constructed’ a new type of discrepancy (an equity 

discrepancy) and later made significant changes to activity. From the findings across the 

larger pool of project managers, however, and in lieu of further information, it would seem 

that schematic effects are more powerful than the effects of individual differences, which 

supports earlier findings in the cognitive literature (Petersen et al., 2000; Lau & Woodman, 

1995). 

 

An issue of general interest to project managers, to emerge from this study was that 

feedback indicating a discrepancy between performance and goals, occurred throughout the 

projects. It might have been anticipated that most fine-tuning of activities as related to the 

choice of goals and nature of the project would occur in the initial phases. It was shown, 

however, that feedback emerged right up to the final stage of the projects across all 

industries, which was significant enough to change the goals or nature of the outcomes of the 

projects. 

 

 Finally, it is a weakness of the measurement technique that it infers, rather than 

demonstrates, the existence of a project management mental model with related schemata. It 

is possible that participants decided to alter their project activity through some other 

intervening process without schematic information processing underpinned by effects of 
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project-related schemata. However, given that the subject population was a constructed 

sample with participants drawn from five different industries and diverse projects this is 

unlikely. It is unlikely because any other intervening historical factor(s) would have had to 

occur on all projects, except perhaps the Inorganic Chemistry project, for these results to be 

obtained. 

 

 A second limitation concerns sample size and may perhaps be linked to the earlier 

observation that there are very few in-depth field studies in the cognitive literature, which are 

relevant to project contexts. Participants were all project managers of distinct elements of five 

significant projects from each of five industries. As discussed in Chapter 1 this unique study 

aimed to go beyond the limitations inherent in an in-depth study of any one project, or one 

industry and therefore the primary unit of analysis chosen was each coded response, cross-

checked by analyses at the project and project manager levels. The mental maps plotted on 

pages 191 to 195 for each project manager clearly show that each project manager had a 

distinct part of the project to manage. It is a further strength of the research that the same 

pattern of findings generally held when analyses were also carried out with the coded 

responses grouped by project manager, as well as by project. However, as participants in the 

study numbered only 16 it was inappropriate to do more powerful causal modeling that may 

have, for example, supported the author’s suggestion that schematic information processing 

would seem to lie closer to the genesis of activity change than entrainment processes. These 

participants were, however, a designed sample of key project managers on very substantial 

projects, in some cases involving many hundreds of workers across diverse activity areas of 

up to 18 months duration. Accumulation of a database of project managers of a size allowing 

parametric analysis would go far beyond the resources of most sole researchers and most 

likely require special funding, unless the poorer quality data from a single survey was 
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appropriate to the particular research question. Further research could attempt to raise the 

required funding and interest, particularly in industries undergoing rapid change. 

 

This study investigated the significant relationships between feedback events arising 

naturally within project management contexts and activity change. It presented a study of the 

nature of the feedback that results in change, to search for any patterns consistent with what 

would be expected due to schematic information processing. These findings gleaned through 

the analysis of project managers’ verbal protocols make a strong case for the role of feedback 

in the occurrence of unplanned change on projects through its impact on a key set of project-

related schemata. Cognitive theory was endorsed by the results as applicable in project 

management contexts. The approach taken provides a unique perspective, and the author 

contends, a stronger explanation for observed phenomena since prior time-based theory that 

proposed entrainment, including induced time-related pacing effects as well as a midpoint 

vulnerability to change, could not fully explain all the phenomena observed. The findings 

provide a basis for refinements to the conceptual framework, which follow this discussion. 

The findings raise a number of new issues due to their implications for understanding how 

unplanned change occurs on projects in natural settings that would benefit from further 

research. 

 

6.4 Proposed Model of Project Manager Cognition and Areas of Future 

Research  

 

From the accumulated findings from the Pilot Project studies, Study 1 and Study 2, it 

was now possible to add the following refinements (‘a’ to ‘g’ below) to develop a proposed 

Model of Project Manager Cognition (Figure 6.1). The Pilot Project studies had raised the 
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issue of access to old views of the projects that predated highly significant feedback, which 

changed the goals/project. Project managers had displayed difficulty in evaluating the degree 

of change in project activity, following far-reaching change that was the result of highly 

significant feedback. This suggested that project managers have access in a more limited way 

to memories of their ‘old’ goal systems, or working hypotheses once they are modified 

substantially (a) and therefore have difficulty relating to the meaning the old goal system held 

for them. This area could be a fruitful area for future memory research, and the effect would 

be incorporated into the model as a possibility. 
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Figure 6.1: Model of project manager cognition. 
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Study 1 supported a limited and generic group of key foci for project-related 

schemata. The findings of Study 2 generally corroborated the first study, but more specificity 

was gained on the type and nature of feedback that triggers unplanned change (f). Project 

managers’ schemata were found to have six key foci that were sensitive to feedback from the 

Project System in the field study, rather than eight (b). The lower, but not insignificant 

ratings Subject Matter Experts had given to the importance of feedback arising from the 

Personal and Organisational Systems had now been tested in the natural settings of real life 

projects, and found not to contribute significantly in practice to triggering unplanned change. 

The model would therefore now indicate a difference in the potential sensitivity between 

these six key foci and feedback from these other systems (d). The significant, but lower, 

ratings reflected that these expert project managers most likely possessed schemata about 

Personal and Organisational System feedback and project managers in the field study were 

certainly aware of more feedback in those systems, than that which impacted on their 

behaviour.  However for project managers actively working within a project management 

mental model, issues from those systems accounted for only a small proportion of change (< 

5% as estimated from the earlier analysis of change resulting from feedback from those 

systems). Later research framed from the complementary ‘fast-learning’ perspective may 

assist in teasing out the characteristics necessary for such feedback to change project activity. 

 

 The six foci of the project-related schemata were also corroborated as being generic in 

that the effect was similar across quite diverse industry and project contexts. Meaningful 

feedback (f) arising in the six specified categories had now been demonstrated to have a 

relationship to unplanned change (c), with no disproportionate effect found for the 

contribution of time-related issues. An exception was found for inexperienced project 

managers (e). A midpoint effect arose naturally in their case from time as an ‘external’ 
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variable, rather than from ‘internal’ project schedules or other time-related project 

management techniques, e.g. Gantt charts, created by the project manager within the project 

system. Reliance on external time-related feedback seemed to lead those project managers 

with less rich project-related schemata to make abrupt (and larger) unplanned changes, as 

opposed to more confined change within the existing goal system, which was more 

proportional to the significance of the feedback. This finding could be due to a number of 

processes that would require further research to investigate. Such research might, for 

example, involve a comparative study of project management groups structured according to 

experience level. The model would therefore be drawn to show that there is a difference 

between project managers’ experience in relation to the change outcomes that resulted from 

schematic processing. 

 

 The findings in Study 2 strongly supported the hypothesis that there is a significant 

difference in the sensitivity of foci of project-related schemata to feedback that arises from the 

key categories within the Project System as opposed to feedback from the Personal or 

Organisational Systems (d). Project managers develop project-related schemata that will take up 

and incorporate feedback from other group members and informational tools and other feedback 

related to the achievement of project outcomes. Similarly, those same foci for the project 

managers, who have rich project-related schemata, have the effect of making it very difficult for 

feedback on issues outside the Project System to have an effect on project activity. The proposed 

Model will therefore attempt to depict this situation. 

 

Finally, the findings revealed a further effect: the degree of unplanned change was 

found to be calibrated in proportion to the nature of the feedback across a diverse range of 

projects, except in relation to inexperienced project managers (g). Discrepancy-related 
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feedback was that which primarily led to unplanned change. The effect is, however, 

proportional to the level of significance of the feedback, e.g. highly significant feedback that 

changed the project/goals had a greater impact on project activities than feedback that merely 

indicated discrepancies between performance and project goals. The model will show 

therefore that discrepancy-related feedback arising on projects where project mangers have 

poorly developed project-related schemata will have greater impact than projects with 

experienced project managers. 

 

6.5 Conclusions 

  

This research has attempted to take the study of cognition into the new real world 

setting of project management at a level of analysis that is viable across diverse project 

contexts. In the natural context of real world projects this research encompassed a diverse 

range of industries in order to establish the underlying effects of schemata as the mechanism 

that triggers unplanned change during the achievement of group goals. The results fill a 

significant gap in our understanding of how activity change to achieve project goals is 

affected and guided by project manager cognition through feedback. This work establishes 

schematic information processing as a strong explanation by which decision-making and 

change that occurs through a project can be better understood and perhaps managed or 

modified. Refinements that clarify cognitive processes within the conceptual framework of 

individual cognition developed in Chapter 2 as underpinning activity during project 

management were also achieved and presented as a proposed Model of Project Manager 

Cognition. 
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 This work supported the view that there are measurable effects in the thinking of 

project managers that are generic across industries. Applicability, including some potential 

uses of cognitive theory within project management contexts was strongly supported by the 

results, which provide a unique perspective and perhaps a better explanation for observed 

phenomena. The findings enhance both our understanding and potential to better control 

goal-directed behaviour during project management. This research provides a new dimension 

of understanding to those oversighting project managers due to its implications for 

optimizing the management of human decision-making through the project managers. Risk 

currently occurs on most projects due to the reliance on a significant human decision-making 

component, which goes largely unmonitored and is currently unpredictable. These research 

findings raise, therefore, the possibility of reducing risk, and, of improving the management 

of projects whereas prior theory provided a very limited platform on which to base the design 

of any remedial interventions.  
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GLOSSARY 

 

A glossary is included in the following pages because the thesis draws on concepts in 

common usage in several different fields and applies some of these in a unique way, while 

attempting to relate relevant cognitive theory to issues within the natural settings of projects. 

The reader may therefore need clarification of some of these terms. 

 

Accretion is a process by which minimal change occurs to a schema. This is where new 

information is remembered in the context of an existing schema, without altering that 

schema. For example, on a new construction project a project manager may encounter an 

instance of communications conflict. They already have significant experience with political 

and other conflict-related problems and this new variation is remembered in the context of the 

focus toward conflict of the existing schema and does not really alter it in a significant way 

(Galbraith, 2001). 

 

Active applied to schema(ta) or mental model indicates that it is the current cognitive 

structure, group of structures, or system goal of the mental model operating at that time for 

the individual. 

 

Change refers to all variations: modifications/additions/deletions/substitutions to the planned 

activities of the project. In this study the project manager’s broad activity plan is collected at 

the outset. Therefore, if asked at subsequent times through the project about what has 

changed in response to specific new information, project managers can indicate the activities 

that are different or have been varied, and these change ‘events’ can be classified according 

to the number of activities affected. The thesis classifies each response to new information 
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into five different types: where there is no difference to the planned activity; change to one 

activity; change to two-three activities; where there is an identifiable effect on more than 

three activities; and where a difference that varies the planned project outcomes, has 

occurred. 

 

Cognition refers to all mental activity. Although unobservable, it is inferred through schema-

products such as verbal reports or other behaviour.  

 

Cognitive (or Knowledge) Structure - This is a large and intricately linked series of 

associations among concepts, words and any other mental entities there may be, and thus it is 

through these linkages that the project manager derives meaning from the feedback they 

encounter. The basic element of this structure is often proposed by cognitive psychologists to 

be a ‘schema’ (see Schema). 

 

Distributed Cognition refers to all cognitive activity that extends from within the project 

manager to the media used externally to the project manager to represent strategies, plans etc. 

as used in the literature by Hutchins (1995a) and others. The term encompasses artefacts that 

are the product of cognitive activity and a distribution of cognitive workload whereby others 

perceive and process information in their areas of responsibility through communication. 

Similarly in the project management context the tools and techniques used in project 

management (the media) are applied, and in the process problems are represented in a way that 

facilitates understanding and problem-solving. An example of the latter is where all tasks and 

activities are presented on a time schedule depicting those that are behind/ahead of schedule at 

that point in time. 
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Feedback referred to in the research model is a collective term for the new information 

received by the project manager in the natural setting of the project, and during the course of 

the project activity. It potentially includes all information arising from the project system 

sources such as project members, project monitoring media and tools. It also includes new 

information from the client/organisational system, as well as information arising from the 

individual/personal system. Key words or sentences called Verbal Protocols may be used to 

summarise the issue (see Feedback and Verbal Protocols). 

 

Feedback Events - Each feedback ‘event’ is a single issue that is reported verbally in 

response to questions during the Structured Interview, and can be classified following 

exploration into one of several different types depending on its fit with the focus of the 

relevant schema and meaning derived according to the individual’s goals, e.g. irrelevant, 

neutral, positive, and, goal/performance or expectations/ performance discrepancy. This is in 

keeping with the views of a large number of cognitive theorists, who have conceptualised the 

relationship between feedback events and their relevant schema as being congruent, 

incongruent, or irrelevant (Hastie, 1981), and that meaning derived depends on the particular 

goal system from which the individual is operating (Carley, 1997; Endsley, 1995a). For 

example, during the middle interview on the Telecommunications project a project manager 

reported that he had become aware as he began work on the project that the resources 

allocated for the project were completely inadequate to perform the work required. This 

feedback event arose in the focus category of meaning labeled ‘technical issues’, and affected 

the project manager’s expectations about being able to complete the project successfully, and 

is therefore classified as an expectations/performance discrepancy (Type 5).  
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Information Processing - Refers to the mental operations of receiving, encoding, storing, and 

recalling information to derive meaning or achieve comprehension. This process uses the 

individual’s capacity in areas such as memory and involves basic cognitive elements or 

schemata (see Schema). 

 

Mental Model - refers to a set of cognitive networked structures or schemata, which are grouped 

around a system goal (in this case the achievement of project outcomes). Their existence is widely 

asserted and occurs, according to the literature, “in order to allow individuals to predict future 

events, to determine the causes of events and phenomena, and for choosing appropriate courses of 

action” (Klimoski & Mohammed, 1994, p. 418; Holyoak, 1984, p. 193). Rouse & Morris (1986) 

viewed the role of mental models as providing a conceptual framework for describing, explaining 

and predicting future system states. They allow individuals to understand phenomena, make 

inference and experience events by proxy (Johnson-Laird, 1983) and hence they are sometimes 

referred to as ‘socially constructed theories’. In keeping with prior research literature the term is 

used here to refer to a general class of cognitive constructs that have been invoked to explain how 

the individual retains knowledge and information about systems and their expected behaviour. In 

addition to perhaps drawing on a larger number of cognitive schemata to deal with the complexity 

of real life situations, the key difference between cognitive schemata and mental models is the 

system goal, which provides a context or processing objective (Duffy, 1993). Most theorists agree 

that mental models are fluid and adapt to explicit and implicit messages (Druskat & Pescosolido, 

2002).  

 

Organisational System – This is everything external to the project but within the domain of 

the organisation. 
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Personal System - This is everything within the domain of the individual, e.g. hopes or 

expectations other than those regarding the project. It may include individual concerns or 

impacts that result as a consequence of the project, e.g. one project manager had concerns 

about the survival of his department, and another had described significant impacts on family 

life as a result of the project. 

 

Project - Projects are human endeavours, which create beneficial change for an organisation; 

are limited in time and scope; have mixed goals and objectives; involve a variety of 

resources, and are unique,” (Turner, 1999, p.7). The projects included in this research were 

considered to be exemplars of this definition. 

 

Project Awareness is the project manager’s state of knowledge at a particular point in time about 

the project. Project awareness does not encompass all of a person’s knowledge. It refers only to 

that portion pertaining to the current state of the dynamic environment of the project and could 

be thought of as the product of cognitive processing, which involves schematic information 

processing within the goal system of the project management mental model. Therefore in the 

Construction Project (Appendix 11, p. 300), the material collected during the middle interview 

has two components: - In addition to historical information about what has occurred, and in 

response to laddered questioning about the consequences of changed activity, the researcher also 

elicits information about the project manager’s current project awareness. For example, page 

305 provides an instance of part of that individual’s project awareness particularly in regard to 

sales, while pages 320-321 notes their understanding of the current situation in regard to 

monitoring the project through the new software used on the project. The sum of all the current 

pieces of information about the project is the project manager’s project awareness. 
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Project Integration is the management of overall project scope in the context of schedules, 

budgets, risk and contracts towards establishing agreed baselines for client requirements. It 

involves the management of the other eight functions of project management (scope, time, 

cost, quality, human resources, communication, risk and procurement), and making trade-offs 

among competing objectives and alternatives in order to meet or exceed project objectives 

throughout the project life-cycle, taking into consideration the often conflicting influences of 

the internal and external environments (NCSPM, 1996). 

 

Project Management is the achievement of specific project goals that involve beneficial change, 

and which are most often unique or require a unique approach to their delivery, on time, on cost, 

and to quality requirements. 

 

Project Management System is the purpose built vehicle created for the delivery of the project 

outcomes and the broader domain of inputs and outputs that build toward outcomes. It has the 

general aim of achieving the right mix of timeliness, cost, quality, and scope. This system has 

been termed by McGrath (1991) the ‘project production system’. Both terms refer to the 

system where the project work is carried out, and where group activity leads to achievement 

of group goals. 

 

Project Management Tools – Project managers apply an extensive range of tools and 

techniques. Examples of these techniques from Turner (1999) are set out in Appendix 1. 

 

Project Manager – A project manager is the designated coordinator or manager of a project 

or sub-project and on large or significant projects, such as those studied in the research, a 

number of project managers are part of a management team. 
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Project Management Mental Model - complex schemata forming a mental model that reflect 

individual expectations about the project system and its system goals. For example, over a 

number of projects project managers develop a rich general understanding of projects. As 

described by Klimoski & Mohammed (1994, p. 425) this is usually in the form of, “a set of 

concepts stored and retrieved from memory in relationship to one another,” this may occur, 

“from presumed cause and effect linkages or they may merely reflect learned patterns.” In this 

research it is proposed that the general system goal(s) of the project management mental model 

include optimising cost, quality, and scope while achieving specific project goals in a timely 

manner. In the Construction Project studied, for example, the specific project goals (listed p.196) 

were reviewed at the beginning of the Structured Interview (Appendix 11, p.300). It can be seen 

that the issues of timeliness, quality and cost are specifically mentioned or implied in both the goal 

list and throughout the transcript, e.g. cost on pages 304, 306, and 326. Project managers may 

therefore commence a new project with the general goal of optimising the mix of cost, quality, 

and timeliness of the project outcomes, and reducing risk. As a particular project unfolds they 

may come to override those general system goals with, for example, the goal of being seen to be 

working on a politically sensitive issue.  

 

Project-related Schemata – These schemata are a group of knowledge structures each of 

which has formed around a key focus relevant to projects in general. These groupings of 

issues have foci, which have acquired importance for the project manager due to their 

relevance in deriving meaning and understanding from the specific information (the 

feedback) about their projects. This makes them specifically sensitive to events arising from 

the project system, where production of the outcomes necessary to achieve the project group 

goals is occurring. The foci of the schemata are generic and stable, however the contents of 



 

 

259

each schema may slowly evolve through experience and thus they are socially constructed. 

They include that individual’s definitions, plans, procedures, examples etc., which can be 

seen to lead them to their current understanding of their project. An individual uses these to 

negotiate their lives, determine what actions to take, and to construct their social world. 

 

Project Structure - Theorists such as Turner (1999) and Kertzner (2001), as well as 

professional associations (Australian Institute of Project Management; Project Management 

Institute - USA), emphasise the application of competency in using project management tools 

and techniques to facilitate projects in an organised way. Application of these tools lead to 

what may be termed a ‘structured’ approach to the management of contemporary projects. 

The term ‘structured’ is used by the author to contrast those projects that apply tools such as 

those in Appendix 1 with projects where project managers apply few or none of these 

techniques, where projects might then be termed ‘unstructured’. An example is the activity 

schedule ‘tool’ used to assign particular pieces of work to particular time periods to ensure 

that all pieces of work are scheduled across the available time. 

 

Restructuring is a process that occurs when new information cannot be accommodated by 

tuning the existing schema and results in the creation of a new schema. For example, while 

engaging in ‘initiation’ activities to plan for a project it may become apparent that the 

outcomes wanted by the client cannot be accommodated by conventional approaches within 

their experience. The project manager is forced to create a new schema that deals with issues 

largely outside their usual activities during project initiation (Galbraith, 2001). 

 

Schema – A schema (plural schemata) is the basic cognitive element or ‘knowledge’ structure 

for representing a particular category of issue that has acquired meaning due to its importance 
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or relevance, to the limited domain of the project manager. It is stored in memory and 

includes abstract knowledge, beliefs and expectations that subsequently affect attention, 

information processing, and behavioural responses, but not emotional, physiological or 

involuntary responses. Each schema provides a focus for issues that cluster around a 

particular area of sensitivity or significance for a project manager. The functions of schemata 

have been extensively investigated in laboratory settings and are summarised in Chapter 2. 

Individuals that display particular behaviours may be assumed to either have or not have 

cognitive schema(ta). For example, in Study 1 Subject Matter Experts consistently, and 

highly, rated the proposed categories of, ‘Execution Issues’ and ‘Political Issues,’ and thus 

are assumed to possess schemata related to the project domain in those areas. They did not, 

however, strongly endorse through their ratings the proposed categories of ‘Succession 

Planning’ or ‘Layout of Work Area and Amenities.’ It is therefore assumed that these are not 

active categories of their project-related schemata.  

 

Schema-products are the result of cognitive processing. In this thesis they are inferred from 

behaviour or verbal reports of behaviour rather than other types of behaviour, e.g. involuntary 

responses, and include the feedback and change events reported. Their frequency and 

category is assessed through the implied meaning of verbal reports, which can be checked 

with project managers, rather than the number of times any specific word that could be seen 

to indicate a category is uttered. For example, on page 308 in the attached interview transcript 

(Appendix 11) the project manager discusses a goal-performance discrepancy in the 

Execution category, which indicated a need to buy a new database. 

 

Schemata are a group of knowledge structures - each of which is organised around a category 

of meaning (see Schema). They therefore help project managers derive meaning by providing 
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a cluster of related foci during an individual’s search for information and their interpretation 

of events and other experience. Groups of schemata, which form a system around a central 

goal are often termed mental models. The content being processed in these generic and 

relatively stable structures is fluid and adapts to explicit and implicit messages. These 

structures are thus sensitive to and receptive to related feedback. The act of taking up new 

information may also cause change to the cognitive schema itself. Schemata have therefore 

been consistently shown in the literature to be used to guide encoding, organisation, and 

retrieval of information, and reflect prototypical experiences encountered by an individual, 

integrated over many instances. Schemata change occurs through at least three processes – 

see accretion, tuning, and restructuring. 

  

Shared Mental Models – These are socially constructed cognitive structures, internal to the 

individual, that represent shared knowledge or beliefs about a particular context and its 

expected behaviour. They influence team member behaviour and improve coordination by 

enabling members to anticipate one another’s actions and needs (Cannon-Bowers et al., 1993; 

Weick & Roberts, 1993). These organised bodies of knowledge can be communicated and 

shared by a team to enable them to perform functions from a common frame of reference and 

thus coordinate their behaviour to achieve common goals. The development of shared 

understanding can include matters such as various aspects of the group situation, their tasks, 

their interaction process, their environment and their fellow group members. A shared 

understanding of these matters helps group members to predict future actions and work together 

in a coordinated way. Sharing does not imply identical mental models, rather and according to 

Cannon-Bowers, “team members hold compatible models that lead to common expectations” 

(Klimoski, Mohammed, 1994, p. 420). For example on page 177 the Goal Structure of the 

Information Technology Project indicates that while PM3 (the senior project manager) and 
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PM5 had a very similar goal structure of three major goals, PM4’s role was more specialised. 

PM4 had several goals that could be subsumed under Goal 1. 

 

Situation Awareness - the state of knowledge at a particular point in time, and is distinguished 

by cognitive theorists from the cognitive processes used to achieve the state of knowledge 

(Endsley, 1995a). In this approach Situation Awareness does not encompass all of a person’s 

knowledge. It refers only to that portion pertaining to the current state of a dynamic environment 

and could be thought of as the product of cognitive processing, which involves schematic 

information processing within a system of schemata termed a mental model. 

 

Team – Refers to differentiated and interdependent members of the project workgroup 

(Cannon-Bowers et al., 1993; Klimoski, Mohammed, 1994). Such workgroups are a 

distinguishable set of two or more people who interact dynamically and adaptively toward a 

common and valued goal, objective, or mission, who have each been assigned specific roles or 

functions to perform, and who have a limited life span of membership. The project teams 

studied in this current research have two or more project managers, where each is responsible 

for a significant part of the project, or the overall project. 

 

Tuning is a process by which significant change occurs to schemata. For example, when 

initiating a project a project manager anticipates from experience development of a project 

plan and therefore interpreting client requirements through a plan is a major focus of their 

existing ‘initiation schema’. However, on encountering a new type of project the project 

manager becomes aware that some types of projects cannot be planned in advance. For that 

task and industry it is only possible to plan phase-by-phase, and therefore the ‘initiation 
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schema’ is modified to accept this new experience, but the initiation schema remains 

otherwise the same (Galbraith, 2001). 

 

Unplanned Change – Projects aim to create planned beneficial change for organisations 

through the initiation, definition, planning and execution of a specific objective through 

project activity. As the project unfolds feedback from the project, organisation or personal 

systems may lead (rightly or wrongly) to that planned activity of the project being changed to 

accommodate the new information. These changes are integrated into the project plan at that 

point, however, since they were not part of the original plan they can be termed unplanned 

change. 

 

Verbal Protocol(s) - Refers to issue summaries of either the feedback or change events using 

key words or sentences from the verbal reports of project managers about what had occurred 

during their project. The verbal reports and therefore the protocols could be seen as a type of 

schema-product, but is distinguished in the research from the lengthy and detailed content 

itself by this label. 
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APPENDICES 

 

Appendix 1:  The Methods and Tools of Project Management 

From Turner, 1999, p. 29 

     
     
 
Method Techniques Tools 
Managing scope 
 
 
 
 
Organisation 
 
 
Quality 
 
 
 
Cost 
 
 
 
 
Time 
 
 
 
 
Risk 
 
General 
 
 
 
 
Start-up 
 
Feasibility 
 
Definition 
 
Implementing 
 
Control 
 
Close-out 

Product breakdown 
Work breakdown 
Configuration management 
Data management 
 
Organisation breakdown 
Organisation development 
 
Quality assurance/control 
Quality management 
Analysis 
 
Cost control cube that relates 
cost to the work required and 
to cost of each resource used 
Estimating techniques 
 
Earned value 
Program Evaluation Review 
Technique/Critical Path 
Management 
 
Risk management 
 
Balancing objectives 
Nesting plans 
Rolling wave planning 
Baselining 
 
Start-up workshop 
 
Launch workshop 
 
Definition workshop 

Milestone plans 
Activity schedules 
 
Project Management  
Information System 
 
Responsibility charts 
 
Quality plans 
Procedures manuals/audits 
Total Quality Manageent 
techniques 
 
 
 
 
 
Networks/bar charts 
 
 
 
 
Triangle 
 
Definition report 
 
 
 
 
Definition report 
 
Definition report 
 
Work-to lists 
 
Turn-around documents 
 
S-curves 
 
Checklists 
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Appendix 2:  Pilot Project - Participants Outline  

PROJECT MANAGEMENT RESEARCH 
 
Participants Outline 
PILOT STUDY 
 
 
Dear Project Participants, 
 
I would like to introduce myself, my research, and my invitation to you. 
 
Over the past 15 years I have been a practitioner, teacher, lecturer and student, in the 
field of project management. My goal is to continue to learn and develop leading-edge 
subject specialist skills in project management, and both practise and disseminate 
these skills. This current contact with you stems from my desire to contribute 
significantly to the practice of project management through my Ph.D. research with 
Griffith University. 
 
The Purpose of the Research: 
 
The research study aims to significantly extend our understanding of how individuals 
carrying out projects make decisions in order to achieve project goals. It will examine 
the role of cognitive theory and processes in applied project management settings, and 
will have important implications for the management and optimization of project 
achievements in those complex environments. The study will be conducted across a 
wide variety of industries, to ensure that a sound, generic understanding of an 
individual’s cognitive processes within project settings is gained.  
 
Your participation in this leading-edge research would be greatly appreciated! The 
researcher would welcome the opportunity to meet participants at a designated work 
location to describe the procedure in more detail, prior to participants nominating to 
be included in the study, if required. The research project in brief, however, is outlined 
below. 
 
The Pilot Study: 
 
I am pleased at this stage of the research to be able to invite experienced project 
managers and project participants in your organisation to contribute to the body of 
knowledge in this field, as part of the Study Three. This is a study of experienced 
project participants on a number of projects. The intention is to follow projects from 
beginning to end and to explore the issues that arise and decisions made by 
individuals along the way. Information will be collected on all inputs/feedback 
received or sought by each participant throughout the project, and the activities which 
make up the projects.  
 

Carolyn Spencer         
Phone/Fax:(07)3374 1560  
C.Spencer@mailbox.gu.edu.au   
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What Your Involvement Will Entail: 
 
Because it is understood that project staff have the achievement of their project goals 
as their highest priority, the opportunity to participate in this study has been designed 
to consume very little time.  
It is proposed that participant involvement entail: 
 
• Participants being available for a structured interview of up to 1 ½ hours duration 

at the beginning, middle and end of the project; and 
 
• Participants keeping a diary log of issues relevant to the research, leading up to 

each interview, on a template provided. 
 
Research Procedure: 
 
It is anticipated that each participant would meet with the researcher at the beginning, 
middle and end of the project in a quiet area of the workplace, where disturbance can 
be kept to a minimum. A tape-recording of the interview will be taken, as the material 
of interest will be ‘content-coded’ for later analysis.  
 
During the tape-recorded interview, the participant will be introduced to each issue of 
interest regarding the work project, and asked to describe the work plans, events, 
issues etc. These will be explored in depth through interview prompts until all 
material is collected.  
 
Work issues will also be written into a template. These issues will be rated by the 
participant, according to the researcher’s instructions, toward the end of the session. 
 
Participants will be asked to update the template with the events of the project as they 
unfold and e-mail this off to the researcher as often as they see necessary. These will 
act as diary notes to prepare the participant to contribute to the research at the second 
and third interviews, and will only take a couple of minutes. Such material will also 
help to prepare the researcher to streamline the interview through being kept up to 
date with significant events throughout. 
 
Confidentiality: 
 
The ‘content coding’ of interview detail into specified categories of research interest 
will ensure that no particular individual, organisation or specific material can be 
identified through the research. Eventually each category will have data amalgamated 
from a wide variety of projects, thus ensuring complete anonymity in this large 
research study. When writing the research thesis the researcher intends to specify only 
the industry in which the project occurred and other similar non-identifying 
characteristics. 
 
With thanks, 
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Carolyn Spencer 
 
Please don’t hesitate to contact Carolyn Spencer on Phone/Fax: (07)3374 1560, or e-mail  
C.Spencer@mailbox.gu.edu.au  , for further information. 
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1.2 Participants Declaration 

 
I agree to participate in the Project Management Study and give my consent 
freely. I understand that the study will be carried out as described in the 
Participants Outline, a copy of which I have retained. I realise that whether or not 
I decide to participate is my decision and will not affect any condition of my 
employment. I also realise that I can withdraw from the project at any time and 
that I do not have to give any reasons for withdrawing. I have had all questions 
answered to my satisfaction. 
 
Signatures:        

 ……………………………………………………. 
     Investigator     Date 
 
     ……………………………………………………. 
     Participant     Date 
 
What to do if you have any complaint about the conduct of this study: 
 

If you have any complaints concerning the manner in which a research project is 
conducted it may be given to the chief investigator, or, if an independent person 
is preferred, either 
 
The University’s Research Ethics Officer, Office for Research, Bray Centre, 
Griffith University, Kessels Road, Nathan, Qld 4111, telephone (07) 3875 6618 
or; 
The Pro Vice-Chancellor (Administration), Bray Centre, Griffith University, 
Kessels Road, Nathan, Qld 4111, telephone (07) 3875 7343. 

 
Griffith University gratefully acknowledges the support you have provided to its research 
initiatives. 
 
 

Thank You 
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Appendix 3:  Pilot Project 1 - Summary of time-related issues  

 

Table A3.1 Summary of verbal protocols of time-related issues noted at the outset 
and at the middle interview. 

 

Initial Structured Interview 

 
Time-related issues: 
 

1. Sponsors sense of urgency/ advice to sponsor on timeframes 
2. Project manager wants to get it done by a specific timeframe 
3. Due at Xmas 
4. Y2k 
5. Supply timing 
6. Priorities stretched 
7. Development expected to take 6 weeks 

 

Middle Structured Interview 

 
Time-related issues and change: 
 

1. Time period known to be at least 12 weeks – restructure of many activities. 
2. Time to deliver has shocked Steering Committee – change to whole 

approach  and considering termination of project. 
 
Total change frequency = 2 
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Appendix 4:  Study One - Survey One 

 
 
Cover note from the Australian Institute of Project Management 
 
 
 
 
Dear Fellows of AIPM 
 
Please find attached a brief research survey from Carolyn Spencer of Griffith University, to 
whom your responses should be directed (e-mail address: C.Spencer@mailbox.gu.edu.au or 
Phone/Fax: (07) 3374 1560). 
 
Carolyn hopes for input from Expert Project Managers by the 19.07.99, and in line with the 
Institute's objectives to: 
 
Advance the discipline, and to 
Encourage the study of Project Management, 
 
we hope you will find a few minutes to participate.  
 
Carolyn can be contacted directly for any further information. 
 
 
Executive Director 
Australian Institute of Project Management 
National Office 
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Fellows of the Australian Institute of Project Management 
 
I would like to introduce myself, my research, and my invitation to you. 
 
Over the past 15 years I have been a practitioner, teacher, lecturer and student, in the field of 
project management. My goal is to continue to learn and develop leading-edge subject 
specialist skills in project management, and both practise and disseminate these skills. This 
current contact with you stems from my desire to contribute significantly to the practice of 
project management through my Ph.D research. 
 
The Purpose of the Research: 
 
The research study aims to significantly extend our understanding of how individuals 
carrying out projects make decisions in order to achieve project goals. It will examine the role 
of cognitive theory and processes in applied project management settings, and will have 
important implications for the management and optimization of project achievements in those 
complex environments. The study will be conducted across a wide variety of industries, to 
ensure that a sound, generic understanding of an individual’s cognitive processes within 
project settings is gained. Over the past few years a register of individuals and organizations 
willing to participate in a series of 3 structured interviews during the course of their projects, 
has been compiled.* 
 
Your participation in this leading-edge research would be greatly appreciated! 
 
Formation of an Expert Panel: 
 
I am pleased at this stage of the research to be able to invite Fellows of the Australian 
Institute of Project Management to contribute to the body of knowledge in this field, as part 
of an Expert Panel. The Expert Panel thus formed will become an expert reference point, 
and will be used to validate the terminology used subsequently during the interviews with 
participant project managers and workers. 
 
What Your Involvement Will Entail: 
 
Because I know how busy project managers are, the opportunity to participate has been 
designed to consume very little of your time. It will involve answering the following 
questions and then either e-mailing, faxing or mailing the responses to me. Your input is, 
however, a vital and integral component of the study. Ph.D level research, as you may be 
aware, requires that every aspect of such work be checked and validated. In this case, the 
quality of material collected through interviews with project workers at several points during 
their projects will be enhanced by the use of current, meaningful terms about projects. 
 
*By the way, any project managers or workers in Brisbane, who are willing to spend 3-4 hours over 
the course of a project, are welcome to participate as subjects in the study. Please e-mail me with your 
contact details on  C.Spencer@mailbox.gu.edu.au 
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A search for meaningful terms concerning project management, that are valid in your 
experience, leads me to ask you to keep in mind several of your recent projects, while 
responding to the following questions: 
 
(Remember there are several options for responding, hopefully by the 9.08.99. Perhaps the easiest is to save this 
e-mail as a new document, type your response adding additional lines/pages as necessary, save new version, and 
return e-mail to Carolyn Spencer on  C.Spencer@mailbox.gu.edu.au  Alternatively print this e-mail, write in 
your responses and mail or fax to C.Spencer, 473 Savages Rd, Brookfield, Q – 4069, Phone/Fax: (07)3374 
1560) 
 
Section One 
 
There seem to be a number of general categories of ‘issues’ to which project managers pay 
particular attention, in order to achieve their project goals within the project’s requirements of 
cost, quality, and risk. Some fairly generic categories of issues are set out below, which are 
thought to contain some that are important, however these need to be identified.  
 
1.1 Please indicate how important each category of issues has been in your own work by 

entering a number in the column provided from the following 1-5 scale:          
 (1=not at all; 2=minimally; 3=moderately; 4=very; 5=extremely). 
 
1.2 For those categories that have been important in your own experience could you 

please provide specific examples of how they were important to your projects?  
 
1.3 Please also provide any additional ‘issue’ categories you think should be included 

under “Other”, along with specific examples of how they were important on your 
projects.” 

 
 
ISSUE CATEGORIES RATING EXAMPLES WHERE IMPORTANT 
Illustration: 
14.Other concerns of the project workers. 
 e.g. career pathways. 

5 Illustration: 
A big issue on recent projects has been pay 
for overtime. 
On some projects the possibility of further 
work following current project completion 
has been an issue. 

1.Initiation and execution of the 
project activities 
   i.e. commencing and carrying out the 
required work 

  

2. Succession planning  
 e.g. to ensure service delivery into next 
decade 

  

3.Technical issues 
 e.g. non-functional prototype. 

  

4. On-going business requirements 
 e.g. meeting the ongoing legislative 
requirements for a business 

  

5. Political issues  
 e.g. conflict affecting project/teams. 

  

6. Layout of work area and amenities   
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 e.g. achieving a lasting, pleasant work 
environment 
7.Time to complete project work 
 e.g. progress compared to time 
allocation. 

  

8. Setting strategic direction  
 e.g. for host/client organisation (not the 
project) 

  

9.Sequence of project events  
 e.g. activity 1 preceding activity 4. 

  

10. Building stability & permanency  
 i.e. of the work team & systems 

  

11.Other concerns of the organisation 
 e.g. marketshare. 

  

12. Repetition of operational work 
 i.e. leading to improvements in 
organisational operations 

  

13.Other concerns of the project 
workers 
 e.g. career pathways. 

  

   Other issue categories 
14. 

Rating Examples where issues were important 
 

15. 
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Section Two 
 
Certain types of feedback seem to be important in project decision-making in order to achieve 
project goals within cost, quality and risk requirements. Some fairly generic categories of 
issues are set out below. For these: 
 
2.1 Please indicate how important each type of feedback has been in your own work by 

entering a number in the column provided from the following 1-5 scale. 
      (1=not at all; 2=minimally; 3=moderately; 4=very; 5=extremely). 
 
2.2 In the following table please provide specific examples of how the feedback led to 

new decisions. 
 
2.3 Please also provide any additional feedback categories you think should be included 

under “Other”, along with specific examples from your experience of how the 
feedback led to new decisions. 

 
FEEDBACK TYPES Rating EXAMPLES OF DECISION’S MADE 
Illustration: 
4.Technical feedback 
 e.g. may indicate that a technical area 
is/is not on track. 

 
    4 

Illustration: 
On a recent project feedback indicated that wind 
codes for the building had not been complied 
with, and I made a decision to strengthen these. 
Feedback during policy development indicated 
that an important stakeholder group had not been 
consulted with, and a team had to be sent out to 
do this. 

1. Feedback on project initiation 
and implementation 
e.g. establishment and acceptance of 
project goals and feedback indicating 
progress. 

  

2. Feedback about succession 
planning  
e.g.to ensure service delivery into next 
decade 

  

3.Technical feedback 
 e.g. may indicate that a technical area 
is/is not on track.  

  

4. Feedback about on-going 
business requirements 
 e.g. to monitor  ongoing business  

  

5. Political feedback  
 e.g. may indicate conflict between 
departments/teams/individuals. 

  

6. Feedback on work area layout  
  e.g. may guide the achievement of a 
lasting & pleasant work environment 

  

7.Feedback on time to complete 
project 
 e.g. may indicate progress compared 
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to the project timeframe. 
8. Feedback on strategic direction  
 e.g. to set direction for host/client 
organisation (not the project) 

  

9.Feedback on sequence of events 
through the project 
 e.g.  may indicate a particular activity 
must be completed prior to/after 
another. 

  

10. Feedback leading to building a 
lasting/ permanent  work team 
  i.e. for an ongoing work team 

  

11.Feedback re: organisation issues 
 e.g. may indicate concerns about 
project  

  

12.Feedback gained through 
repetition of work tasks 
 i.e. leading to improvements in 
operations 

  

13.Feedback from project workers 
 e.g. may indicate a clash of values. 

  

   Other feedback types 
14. 

Rating Examples of where feedback has led to new 
decisions 
 

15. 
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 It is essential to have a few details about you (the Expert Panel) supplied in confidence. 
Please delete inapplicable categories or supply answer: 
 
A.  Please indicate the number of years you have worked in Project Management? 
 
  A. Answer here ⇒               years 
 
B.  What type of industry do you work in?   
 
  B.Answer here ⇒  
 
 
C.  What was the average length of your projects in the last 5 years?  

i.e. 3 months, 1 year 
 
  C. Answer here ⇒  
 
D. Is your primary role as a Project Manager or as a Project Worker? 
 
  D. Delete inapplicable ⇒ Project Manager / Project Worker/ Other 
 
E. Would you like some feedback at the conclusion of the research study?  
 

E. Delete inapplicable ⇒ Yes/No.  
 
(Feedback will be by return e-mail unless you specify otherwise. Please note name & address 
or e-mail address, if mailing) 
 
 
 
 
 
---------------------------------------------------------------------------------------------------- 
Thank you for your time!   
 
If you have any questions or concerns, or just want to chat about the research or make 
suggestions, please feel free to e-mail me on C.Spencer@mailbox.gu.edu.au or Phone/Fax on 
(07) 3374 1560.**  
 
**The supervisory team for this research is composed of Dr. Andrea Kirk-Brown and Dr. Briony 
Thompson at Griffith University (Phone: (07) 3875 7111). 
 
 

Carolyn Spencer Carolyn Spencer 
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Appendix 5:  Study One - Follow-up Survey 

 

Cover Letter 
 
Dear 
 
As you will no doubt recall, last year you participated in my early study of Experts in Project 
Management. At that stage Fellows of the Australian Institute of Project Management were 
invited to help identify the issues and feedback of importance during the management of a 
project. The following note is provided as a reminder only and may be skipped if you recall 
our last contact. 
 

“The Purpose of the Research: 
 
The research study aims to significantly extend our understanding of how individuals 
carrying out projects make decisions in order to achieve project goals. It will examine 
the role of cognitive theory and processes in applied project management settings, and 
will have important implications for the management and optimization of project 
achievements in those complex environments. The study will be conducted across a 
wide variety of industries, to ensure that a sound, generic understanding of an 
individual’s cognitive processes within project settings is gained. Over the past few 
years a register of individuals and organizations willing to participate in a series of 3 
structured interviews during the course of their projects, has been compiled for this 
purpose… The Expert Panel formed in this first study will become an expert reference 
point, and will be used to validate the terminology used subsequently during the 
interviews with participant project managers and workers.” 

 
The research project has progressed considerably and is on track for completion later this 
year! The information that has been accumulated to date, however, has necessitated my 
coming back to you now as my expert reference group to gain your brief comments on the 
items in the following two tables, in order to eliminate those that are less important. 
 
May I therefore ask for your indulgence this final time, without reference to your earlier 
comments in order to collect your current perspective on the two questions posed (if possible 
by the 11.05.01)? 
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Please keep in mind several of your recent projects, while responding to the following 
questions: 
 
Section 1.  
 
There seem to be a number of ‘factors’ that project managers pay particular attention to, in 
order to achieve their project goals. Some of these fairly generic factors are set out below.  
 
1.1 Please indicate how important each factor has been in your work by entering a 

number in the column provided from the following 1-5 scale:          
 (1=not at all; 2=minimally; 3=moderately; 4=very; 5=extremely). 
 
1.2 For those factors that have been important in your own experience could you please 

provide specific examples of how they were important to your projects?  
 
1.3 Please also provide any additional factor categories you think should be included 

under “Other”, along with specific examples of how they were important on your 
projects. 

 
 
ISSUE CATEGORIES RATI

NG 
EXAMPLES WHERE IMPORTANT 

Illustration: 
14.Other concerns of the project workers. 
 e.g. career pathways. 

 
   5 

Illustration: 
A big issue on recent projects has been pay for 
overtime. 
On some projects the possibility of further 
work following current project completion has 
been an issue. 

1. Initiation of the project 
  e.g. acceptance and establishment of 
project goals. 

  

2.Execution of the project activities 
 e.g. carrying out the required work. 

  

3. Succession planning  
 e.g. to ensure service delivery into next 
decade 

  

4.Technical issues 
 e.g. non-functional prototype. 

  

5. On-going business requirements 
 e.g. meeting the ongoing legislative 
requirements for a business 

  

6. Political issues  
 e.g. conflict affecting project/teams. 

  

7. Layout of work area and amenities 
 e.g. achieving a lasting, pleasant work 
environment 

  

8.Time to complete project work 
 e.g. progress compared to time allocation. 

  

9. Setting strategic direction  
 e.g. for host/client organisation (not the 
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project) 
10.Sequence of project events  
 e.g. activity 1 preceding activity 4. 

  

11. Building stability & permanency  
 i.e. of the work team & systems 

  

12.Other concerns of the organisation 
 e.g. marketshare. 

  

13. Repetition of operational work 
 i.e. leading to improvements in 
organisational operations 

  

14.Other concerns of the project workers 
 e.g. career pathways. 

  

   Other issue categories 
15. 

Rating Examples where issues were important 
 

16. 
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Section Two 
 
Certain types of feedback seem to be important in project decision-making in order to achieve 
project goals within cost, quality and risk requirements. Some fairly generic categories of 
issues are set out below. For these: 
 
2.1 Please indicate how important each type of feedback has been in your own work by 

entering a number in the column provided from the following 1-5 scale. 
       (1=not at all; 2=minimally; 3=moderately; 4=very; 5=extremely). 
 
2.2 In the following table please provide specific examples of how the feedback led to 

new decisions. 
 
2.3 Please also provide any additional feedback categories you think should be included 

under “Other”, along with specific examples from your experience of how the 
feedback led to new decisions. 

 
FEEDBACK TYPES Ratin

g 
EXAMPLES OF DECISION’S MADE 

Illustration: 
4.Technical feedback 
 e.g. may indicate that a technical area 
is/is not on track. 

 
    4 

Illustration: 
On a recent project feedback indicated that wind 
codes for the building had not been complied with, 
and I made a decision to strengthen these. 
Feedback during policy development indicated 
that an important stakeholder group had not been 
consulted with, and a team had to be sent out to do 
this. 

1. Feedback on project initiation  
e.g. establishment and acceptance of 
project goals. 

  

2. Execution and implementation 
feedback 
e.g. may indicate the conduct of 
project activities are/are not on track. 

  

3. Feedback about succession 
planning  
e.g.to ensure service delivery into next 
decade 

  

4. Technical feedback 
 e.g. may indicate that a technical area 
is/is not on track.  

  

5. Feedback about on-going 
business requirements 
 e.g. to monitor  ongoing business  

  

6. Political feedback  
 e.g. may indicate conflict between 
departments/teams/individuals. 

  

7. Feedback on work area layout  
  e.g. may guide the achievement of a 
lasting & pleasant work environment 
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8.Feedback on time to complete 
project 
 e.g. may indicate progress compared 
to the project timeframe. 

  

9. Feedback on strategic direction  
 e.g. to set direction for host/client 
organisation (not the project) 

  

10.Feedback on sequence of events 
through the project 
 e.g.  may indicate a particular activity 
must be completed prior to/after 
another. 

  

11. Feedback leading to building a 
lasting/ permanent  work team 
  e.g. for an ongoing work team 

  

12.Feedback re: organisation issues 
 e.g. may indicate concerns about 
project  

  

13.Feedback gained through 
repetition of work tasks 
 e.g. leading to improvements in 
operations 

  

14.Feedback from project workers 
 e.g. may indicate a clash of values. 

  

   Other feedback types 
15. 

Rating Examples of where feedback has led to new 
decisions 
 

16. 
 

  

 
 
---------------------------------------------------------------------------------------------------- 
Thank you for your time!   
 
If you have any questions or concerns, or just want to chat about the research or make 
suggestions, please feel free to e-mail me on C.Spencer@mailbox.gu.edu.au or Phone/Fax on 
(07) 3374 1560.**  
 
**The supervisory team for this research is composed of Dr. Andrea Kirk-Brown and Dr. Briony 
Thompson at Griffith University (Phone: (07) 3875 7111). 
 

Carolyn Spencer 
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Appendix 6:  Study Two - Initial Structured Interview 

 
INITIAL INTERVIEW 

 

PARTICIPANT DETAILS 
 
Personal Identifying  4digit Code: ……………………. 
 
Name: ……………………………. 
 
Contact Details: …………………………………………………… 
 
Date of Initial Interview ……………………………… 
 
Expected Date of Second Interview: ………………………………. 
 
Expected Date of Final Interview: ………………………………… 
 
Project Name / Code: ……………………………… 
 
Anticipated Project Length: ………………………… 
 
 
 
It is essential to have a few details about you supplied in confidence. Please delete 
inapplicable categories or supply answer : 
 
A. Please indicate the number of years you have worked in Project Management? 
 
  A. Answer here ⇒               years 
 
B. What type of industry do you work in?   
 
  B.Answer here ⇒ 
C. What was the average length of your projects in the last 5 years?  

i.e. 3 months, 1 year 
 
  C. Answer here ⇒  
D. Is your primary role as a Project Manager or as a Project Worker? 
 
  D. Delete inapplicable ⇒ Project Manager / Project Worker/ Other 
 
E. Would you like some feedback at the conclusion of the research study?  
 

E. Delete inapplicable ⇒ Yes/No.  
 
(Feedback will be by return e-mail unless you specify otherwise. Please note name & address 
or e-mail address, if mailing) 



 

 

283

INITIAL STRUCTURED INTERVIEW 
 
Section One:     Introduction 
 
 
As you know I’m interested in how people approach their project work. 
 
In order to find out more I’m going to ask you all about your project and your thoughts 
about the work. 
 
What is important to me is how each individual sees things, and so I’ll ask you not to 
discuss the details of your responses with other participants in the study. Similarly, I 
won’t discuss the detail of your responses with other participants. Have you read the 
participant’s outline?  
 
 Explain that it is hoped to tape the interview, so that the material can be content coded 
later. Turn on tape. 
 
The approach to collecting this material that I’d like to take is to firstly ask you to take 
5 minutes to describe your project goals and sub-goals, and what you anticipate will be 
done in this project to achieve those goals.  
 
I will then ask some questions (The approach to this interview that I’d like to take is) to 
explore each aspect of the project in more detail. This will take about 45minutes. 
 
At the end of this interview we’ll make a time to fill in the Brief Survey with the 
important issues for you to rate according to the directions I’ll give you at that time. 
This should take about 5 – 10 minutes.  
 
 
Section Two: Respondent and project details 
 
Collect respondent and project details according to Cover Page Details format. 
 
Section Three:  Sketch of Project Domain 
 
Describe your project goals and sub-goals, and what you anticipate will be done in this 
project to achieve those goals.  
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Section Four:  
Inception issues  
and activities. 
 

 
I’d like to find out more about the initiation, establishment and 
acceptance of the major goals of the project: 
 

• major goals and sub-goals of this project; 
• the plans to achieve them within cost, quality and 

time outcomes; and 
• the actions required to establish these and achieve 

acceptance of them. 
 
Take each item in turn or together, as many people think of these 
together. 
Note each major element, and when the flow stops ask,  
 
Why did you take this approach? or  
What led up to the decision to approach it from that angle? 
Then for each element ask,  
What are your expectations about achieving an outcome, by taking  
that approach? or  
What are the consequences of doing that? 
 
Other questions might be,  
What are your aims in doing that? 
 
Identify the number of issues  here, which are related to establishing and 
gaining agreement about the goals of the project.  
 
On the Project Plan, note according to respondent’s directions with ‘I’  
the activities related to  issues of establishing the project. 
 

Section Five: 
Time-related issues 
and activities. 
 

 
How will the specified goals be achieved within the required 
timeframes? 
 
Note each major element/issue, and when the flow stops ask, 
 
Why will/did you take this approach? or  
What led up to the decision to approach it from that angle? 
Then for each element ask, 
What are your expectations about achieving an outcome, by taking 
that approach? or What are the consequences of doing it that way? 
Other questions might be,  
What are your aims in doing that? 
 
Identify the number of issues here, which are related to achieving goals 
within the timeframe.  
 
On the Project Plan, note according to respondent’s directions with 
‘Time’  the activities related to achieving goals within the timeframe. 
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Section Six: 
Expected sequence 
of events. 
 

 
Are there any special indicators or flags you consider critical in 
guiding you about when to move along to the next critical activity or 
phase of the project?  
Can you run through the indicators or events you expect will flag 
readiness to move on to the next critical activity or phase of the 
project? 
 
Note each indicator/flag, and when the flow stops ask,  
Why is this an important indicator?  
Why does that information act as a useful flag? or  
Why does that indicate a readiness to move on to the next 
phase/event? 
 
Then for each element ask,  
What are your expectations about achieving an outcome, by 
approaching it that way? or  
What are the consequences of using that information in that way? 
 
Other questions might be,  
How will you achieve your aims by doing it in that way? 
 
Identify the number of issues here (this may not be synonymous with 
number of indicators), which relate to the respondents understanding of 
information or flags along the way, and that will guide their movement 
along an expected sequence of activities.  
 
On the Project Plan, note according to respondent directions with ‘ES’ 
any critical activities designed to produce information or flags to guide 
the individual/team about when to move on to the next critical activity. 
Explore the reasons why this acts as a flag or indicator if seemingly 
different to the issues above – may indicate another flag for coding. 
 

Section Seven:   
Issues and activities 
related to Executing 
the Project 
 
 

Can you tell me about the issues you consider important in carrying 
out, and monitoring the routine day-to-day activities of the project, 
in order to achieve performance requirements? 
 
Note each major element/issue, and when the flow stops ask,  
Why will/did you take this approach? or  
What led up to the decision to approach it from that angle? 
 
Then for each element ask,  
What are your expectations about achieving an outcome, by taking 
that approach? or  
What are the consequences of doing it that way? 
 
Other questions might be,  
What are your aims in doing that? 
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Identify the number of issues here related to executing the project.  
 
On the Project Plan, note according to respondent’s directions with 
‘E’  the activities considered important in both executing and 
monitoring the project. 

Section Eight: 
Technical issues and 
activities. 
 

 
What are the relevant technical problems to solve in this project in 
your view? 
Are there any actions that follow from these? 
 
Take each item in turn. Note each major element, and when the flow 
stops ask,  
Why is this an issue/problem for this project? or  
What led up to the decision to approach it from that angle? 
 
Then for each element ask,  
What are your expectations about achieving an outcome, by taking 
that approach? or  
What are the consequences of doing that? 
 
Other questions might be,  
What are your aims in doing that?  
What are the implications of that problem/issue for the project? 
 
Identify the number of issues  here, which relate to possible or existing 
technical problems.  
 
On the Project Plan, note according to respondent’s directions with 
‘Tec’  the activities related to  issues of problem solving on the project. 
 

Section Nine: 
Political issues and 
activities. 
 

 
What are the areas of potential conflict for this project in your 
view? 
Are there any actions that follow from these? 
 
Take each item in turn. Note each major element, and when the flow 
stops ask,  
Why is this an issue/problem for this project? or  
What led up to the decision to approach it from that angle? 
Then for each element ask,  
What are your expectations about achieving an outcome, by taking 
that approach? or  
What are the consequences of doing that? 
Other questions might be,  
What are your aims in doing that?  
What are the implications of that problem/issue for the project? 
 
 
Identify the number of issues here, which relate to existing or possible 
conflict.  
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On the Project Plan, note according to respondent’s directions with 
‘Pol’  the activities related to  issues of resolving potential conflict on 
the project. 
 

Section Ten: 
Other personal/ 
organisational 
issues and activities. 
 

 
Do you have any personal or organisational concerns about this 
project? 
 
If there are, 
Are there any project activities that follow as a result of these? 
 
Take each item in turn. Note each major element, and when the flow 
stops ask,  
Why is this an issue/problem for yourself or the organisation? or  
What led up to this becoming an issue for you/ the organisation? 
 
Then for each element ask,  
What are your expectations about achieving an outcome, by taking 
that approach? or What are the consequences of doing that? 
 
Other questions might be,  
What are your aims in doing that?  
What are the implications of that problem/issue for the project? 
 
Identify the type and number of issues  here, which relate to other 
personal/ organisational concerns.  
 
 
On the Project Plan, note according to respondent’s directions with 
‘OP/O’  the activities related to  issues of personal or organisation 
concerns about the project. 
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Appendix 7:  Structured Interview two & three 

 
Study Two -STRUCTURED INTERVIEW TWO & THREE 
 
Preparation 
Review all material on the project to re-orientate to the participant’s project issues 
previously discussed. 
 
Section One:  Introduction 
 
As you know I’m interested in how people approach their project work. 
 
In order to find out more I’m going to ask you all about your project and your thoughts 
about the work. 
 
Remember, what is important to me is how each individual sees things, and as before 
I’m making a tape recording in order to analyze the material later on.  
Turn on tape. 
 
The approach to collecting this material that I’d like to take is to review each area that 
we discussed previously, with a similar set of detailed questions. 
From this there may be some changes we need to make to update our broad sketch of 
the project elements.  
 
This will take about 45minutes. 
 
At the end of this interview we’ll make a time to update the Brief Survey with the 
important issues for you to rate according to the directions I’ll give you at that time. 
This should take about 5 – 10 minutes.  
Please feel free to stop me and ask any questions you like along the way. 
 
Section Two: Respondent and Project Details  
Section Three:  Sketch of Project Domain 
 
Although I have a sound general overview of the project from our last interview, I’d 
like to explore it again in detail in order to understand what has occurred since we last 
met. 
 
Only collect Sections Two & Three if different to interview one. 
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Section Four: 
Inception issues and 
activities. 
  
 
 
 
 
 
 
 
 

I’d like to find out more about any issues that have arisen regarding 
the initiation, establishment and acceptance of the major goals of 
the project: 
 
Take each item in turn or together, as many people think of these 
together. 
Note each major element, and when the flow stops ask,  
What led up to this occurring? 
What are the consequences of this? 
What are your expectations about achieving an outcome, given this 
situation? 
 
Then for each element ask, 
Do you view this as positive/negative ? 
Why do you see it this way?  
 
Are there any consequent changes for the project or any different 
project activities that might result from this? 
 
Other questions might be, 
 What are your aims in doing that? 
 
< Identify the type and number of issues that have arisen in the 
intervening period here, which  relate to establishing the project.  
 
< Identify the number of new or modified activities here. 
 
Note on the Project Plan, according to respondent’s directions with ‘I’  
the activities related to  issues of establishing the project, which have 
now changed or been modified, and add new activities. 

Section Five: 
Time-related issues 
and activities. 
 
 
 
 

I’d like to find out more about any issues that have arisen regarding 
how the specified goals will be achieved within the required 
timeframes? 
 
Note each major element/issue, and when the flow stops ask,  
What led up to this occurring? 
What are the consequences of this? 
What are your expectations about achieving an outcome, given this 
situation? 
 
Then for each element ask, 
Do you view this as positive/negative? 
Why do you see it this way?  
Are there any consequent changes for the project or any different 
project activities that might result from this? 
 
Other questions might be, 
 What are your aims in doing that? 
 
< Identify the type and number of issues here related to achieving goals 
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within the timeframe. 
 
< Identify the number of new or modified activities here. 
On the Project Plan, note according to respondent’s directions with 
‘Time’  the activities related to achieving goals within the timeframe, 
which have changed or been modified, and add new activities. 

Section Six:  
Expected sequence 
of events. 
 

I’d like to find out about any information that has arisen from the 
special indicators or flags you consider critical in guiding you about 
when to move along to the next critical activity or phase of the 
project? Have any new indicators arisen?  
 
Note each major element/issue, and when the flow stops ask,  
What does this indicate? 
What led up to this occurring? 
What are the consequences of this? 
What are your expectations about achieving an outcome, given this 
situation? 
 
Then for each element ask, 
Do you view this as positive/negative? 
Why do you see it this way?  
Are there any consequent changes for the project or any different 
project activities that might result from this? 
 
Other questions might be, 
 What are your aims in doing that? 
 
< Identify the type and number of issues here (this may not be 
synonymous with number of indicators), which relate to the information 
or flags  that  guide movement along an expected sequence of activities. 
 
< Identify the number of new or modified activities here. 
On the Project Plan, note according to respondent directions with ‘ES’ 
any critical activities, which have changed or been modified due to the 
guiding information that has arisen, and add new activities. Explore 
the reasons why the information indicates a need for change if no 
apparent link between indicators/flags and activities. 

Section Seven:   
Issues and activities 
related to Executing 
the Project 
 
 

I’d like to find out more about any issues that have arisen related to 
carrying out the routine day-to-day activity plan of the project, and 
monitoring it to achieve performance requirements? 
 
Note each major element/issue, and when the flow stops ask,  
 
What led up to this occurring? 
What are the consequences of this? 
What are your expectations about achieving an outcome, given this 
situation? 
 
Then for each element ask, 
Do you view this as positive/negative ? 
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Why do you see it this way?  
Are there any consequent changes for the project or any different 
project activities that might result from this? 
 
Other questions might be, 
 What are your aims in doing that? 
 
< Identify the type and number of issues here related to carrying out the 
routine day-to-day activities of the project. 
 
< Identify the number of new or modified activities here. 
On the Project Plan, note according to respondent’s directions with 
‘E’  the activities related to carrying out the routine activities of the 
project, which have changed or been modified, and add new activities. 
 

Section Eight:  
Technical issues and 
activities. 
 
 
 
 
 
 
 
 
 

What are the relevant technical problems that have arisen or been 
solved so far on the project? 
 
Take each item in turn. Note each major element, and when the flow 
stops ask,  
Why was that an issue/problem for this project?  
What led up to this occurring? 
What are the consequences of this? 
What are your expectations about achieving an outcome, given this 
situation? 
 
Then for each element ask, 
Do you view this as positive/negative? 
Why do you see it this way?  
Are there any consequent changes for the project or any different 
project activities that might result from this? 
 
Other questions might be, 
 What are the implications of that problem/issue for the project? 
 
< Identify the type and number of issues here related to identifying and 
solving problems on the project. 
 
< Identify the number of new or modified activities here. 
On the Project Plan, note according to respondent’s directions with 
‘TEc’  the activities related to issues of problem solving on the project, 
which have changed or been modified, and add new activities. 

Section Nine: 
Political issues and 
activities. 
 

What issues of potential conflict have arisen or been dealt with so 
far on the project in your view? 
 
Take each item in turn. Note each major element, and when the flow 
stops ask,  
How could that cause conflict on this project?  
What led up to this occurring? 
What are the consequences of this? 
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What are your expectations about achieving an outcome, given this 
situation? 
 
Then for each element ask, 
Do you view this as positive/negative? 
Why do you see it this way?  
Are there any consequent changes for the project or any different 
project activities that might result from this? 
 
Other questions might be, 
What are the implications of that issue or potential area of conflict 
for the project? 
 
Go to the diary updates for this category, and raise any items that have 
not been  
< Identify the type and number of issues here related to identifying and 
solving issues of existing or potential conflict on the project. 
< Identify the number of new or modified activities here. 
On the Project Plan, note according to respondent’s directions with 
‘Pol’ the activities related to issues of resolving existing or potential 
conflict, which have changed or been modified, and add new activities. 

Section Ten: 
Other personal/ 
organisational 
issues and activities. 
 

Have any areas of personal or organisational concerns about this 
project arisen? 
 
If there are, take each item in turn, note each element, and when the 
flow stops ask,  
Why is this an issue/problem for yourself or the organisation? or  
What led up to this becoming an issue for you/ the organisation? 
What are the consequences of this? 
What are your expectations about achieving an outcome, given this 
situation? 
 
Then for each element ask, 
Do you view this as positive/negative? 
Why do you see it this way?  
Are there any consequent changes for the project or any different 
project activities that might result from this? 
 
Other questions might be, 
What are the implications of that issue for the project? 
 
< Identify the type and number of issues here related to 
personal/organisational concerns with the project. 
 
< Identify the number of new or modified activities here. 
On the Project Plan, note according to respondent’s directions with 
‘OP/O’,  the activities related to  issues of personal or organisation 
concerns, which have changed or been modified, and add new 
activities. 
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Appendix 8.1: Pilot Project 1 – Brief Survey 

Please update the Template below regularly each week to reflect the new information you become 
aware of as the project unfolds, and e-mail to Carolyn on: C.Spencer@mailbox.gu.edu.au . It is 
hoped that you will e-mail one return each week as it is possible that your views could change over 
time, and Carolyn needs to be kept updated with each small detail as the project unfolds. 
 
Table One is designed to keep a record of issues within each area of concern, as your project 
unfolds. Please remember that the issue descriptions (as noted within) are only examples of the type 
of issue, which may arise in that area of concern. You may therefore note down other issues you 
consider to be of similar type as they arise.  
 
1. Please note under the general issue descriptions (in column 1) any new information or feedback 

received in the past week, which relates to each area/issue (e.g. TE. Problem with up time for system). 
 
2. Please indicate (in column 2) whether you consider this information or feedback to: 
 

• fit well with expectations about how the project work should proceed to achieve goals (+); 
• not fit well with expectations about how the project work should proceed  to achieve goals (-);  
• change expectations about the project work and/or goals (/); or 
• be neutral with regard to expectations about how the project work should proceed to achieve goals (0). 

 
3. Please estimate (in column 3) how concerned you are at this time about each area/issue 

considering all available data, by entering a number in the column provided from the 
following 1-5 scale: 

  1=not at all;  2=minimally;  3=moderately;  4=very;  5=extremely 
 
4. Please also note any additional areas of concern you now think should be included, or 

that have recently emerged during the project, under ‘Other’, and the feedback that has 
drawn it to your attention, and rate your ‘degree of concern’ as above.  

TABLE ONE 
 
Feedback or information received on this project area/issue or 
related issues 

+ 
- 
/ 
0 

Please indicate your 
personal degree of 
concern about the area 
using the 1-5 scale 

I.  Initial development & scoping. 
> e.g. brief note on issues here> 

  

TI. Time related issues & activities to achieve deadlines.    
> 

  

ES.  Milestones/flags. 
 > 

  

E.  Routine activities. 
> 

  

TE.   Technical issues. 
 > 

  

PO.  Potential conflict issues. 
>  

  

OP/O.  Travel/time away from home. 
 >   

  

Other   
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Table Two below is designed to collect information on the impact on project work/activity 
of the new information relating to the areas of concern for your project, that you 
identified in Table One.  
 
Please consider in your assessments below, the impact on project activity, of all new 
information relating to these issue areas that you are aware of at this point in time. 
 
Each area of concern is presented as a row in Table Two. Where you are aware of new 
information at this time, there are three steps involved in entering it into Table Two. These 
steps are repeated for each area of concern, where new information is now available (areas 
for which there is no new information are left blank). For each area: 
 
1. Choose a response column in the table from those labeled 1-4 below, which 

accurately reflects both the magnitude and likelihood of change occurring to the work 
activity of the project. 

 
2. Estimate (in the column you have selected in step 1) how important you consider the 

change/or possible change in activity to be, in achieving the project goals, by entering a 
number in the rating space provided (e.g. Rating X /) from the following 1-5 scale: 

 
1=not at all;  2=minimally;  3=moderately;  4=very;  5=extremely 

 
3. Beside each rating, please describe briefly the new/different activity(ies) that will or 

might result (e.g. Rating 5/ Reviewing pay rates; Rating 3/A third round of consultation 
with stakeholders in order to..). There may be more than one new activity resulting 
from the new information. 

TABLE TWO 
 
Rate importance of change to activity according to the 1-5 scale above, 
and provide brief description of the new activity 
Area of 
Concern 

1:  Change that may 
occur within one 
activity 

2: Change that may 
occur to two or 
more activities 

3.Change now 
planned within 
one activity 

4. Change now 
planned to two or 
more activities 

I Rating    / Rating   / Rating   / Rating   / 
 

TI Rating    / Rating   / Rating   / Rating   / 
 

ES Rating    / Rating   / Rating   / Rating   / 
 

E Rating    / Rating   / Rating   / Rating   / 
 

TE Rating    / Rating   / Rating   / Rating   / 
 

PO Rating    / Rating   / Rating   / Rating   / 
 

OP/O Rating    / Rating   / Rating   / Rating   / 
 

Other Rating    / Rating   / Rating   / Rating   / 
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Appendix 8.2: Pilot Project 2 - Brief Survey 

 
BRIEF SURVEY UPDATE TABLE 

 
Provide project manager with a brief overview of the Template: 

 
This Brief Survey is about recording new information or what has occurred on the project in 
each of a number of areas. 
 
It also looks at the same new pieces of information to see whether it led to changes in one or 
more activities on the project. 
 
 
1.  Have you received any new information or feedback in the past week (or project quarter 

for control project), which relates to each area/issue (e.g. TE. Problem with up time for 
system)?  

 
Note these in column 1. 

2. Do you consider this information or feedback to: 
 

• fit well with expectations about how the project work should proceed to achieve goals (+); 
• not fit well with expectations about how the project work should proceed  to achieve goals (-);  
• be neutral with regard to expectations about how the project work should proceed to achieve goals (0); 

&/or 
• change expectations about the project work and/or goals. (/) 

 
Note these in column 2. 

 
 
Now we need to collect information on the impact on project work/activity of the new 
information relating to the areas of concern for your project, that you have identified.  
 
 
3. Can you please indicate how many activities, if any, were impacted by that new 

information relating to these issue areas that you are aware of at this point in 
time?  

 
Go through each new issue reported and record the changes to activity that have occurred.  

 (Areas for which there is no new information are left blank). 
 
Can you briefly describe the new/different activity(ies) that have resulted (e.g. Reviewing pay 
rates; A third round of consultation with stakeholders in order to..)? There may be more than 
one new activity resulting from the new information. 
 

Note these in column 3 
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Feedback or new information 
received about this project 
area/issue 

+
-
/
0

 
Activity Changes 

Initiation: 
 
 

  

Execution:     
 
 

  

Time:  
 
     

  

Expected Sequence: 
 
 

  

Technical Issues:    
 
      

  

Political Issues:   
 
     

  

Organisational Concerns/Issues:   
 
      

  

Personal Concerns/Issues: 
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Appendix 9:  Study 2 Raw Data Matrices 

 

RAW DATA SUMMARIES 
  

MIDDLE INTERVIEW CROSSTABULATIONS 
  

Feedback Type 
 
Category  

(F1) 
Irrelevant 

(F2) 
Neutral 

(F3) 
Positive 

(F4) 
P/G Disc. 

(F5) 
E/G disc. 

 
Total 

 
Initiation 

 
0 

 
7 

 
5 

 
6 

 
11 

 
29 

 
Execution 

 
1 

 
3 

 
6 

 
17 

 
4 

 
31 

 
Seq.Events 

 
0 

 
8 

 
6 

 
11 

 
5 

 
30 

 
Time 

 
0 

 
2 

 
2 

 
15 

 
5 

 
24 

 
Tech.Issues 

 
0 

 
4 

 
8 

 
16 

 
5 

 
33 

 
Pol.Issues 

 
1 

 
0 

 
3 

 
24 

 
6 

 
34 

 
Pers/Org 

 
2 

 
2 

 
2 

 
7 

 
11 

 
24 

 
Total 

 
4 

 
26 

 
32 

 
96 

 
47 

 
205 

  
Change Type 

 
Category 

(C1) 
None 

(C2) 
1 Activity

(C3) 
2-3 

Activities 

(C4) 
> 3 

Activities 

(C5) 
Change 

to 
Outcomes 

 
Total 

 
Initiation 

 
8 

 
2 

 
1 

 
5 

 
13 

 
29 

 
Execution 

 
7 

 
0 

 
0 

 
18 

 
6 

 
31 

 
Seq.Events 

 
9 

 
5 

 
3 

 
7 

 
6 

 
30 

 
Time 

 
3 

 
5 

 
3 

 
8 

 
5 

 
24 

 
Tech.Issues 

 
6 

 
9 

 
2 

 
12 

 
4 

 
33 

 
Pol.Issues 

 
5 

 
9 

 
4 

 
11 

 
5 

 
34 

 
Pers./Org 

 
17 

 
2 

 
1 

 
3 

 
1 

 
24 

 
Total 

 
55 

 
32 

 
14 

 
64 

 
40 

 
205 
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RAW DATA SUMMARIES 
 

  
END INTERVIEW CROSSTABS 

  
Feedback Type 

 
Category 

(F1) 
Irrelevant 

(F2) 
Neutral 

(F3) 
Positive 

(F4) 
P/G Disc. 

(F5) 
E/G disc. 

 
Total 

 
Initiation 

 
1 

 
0 

 
2 

 
3 

 
5 

 
11 

 
Execution 

 
1 

 
3 

 
2 

 
12 

 
3 

 
21 

 
Seq.Events 

 
0 

 
10 

 
3 

 
8 

 
2 

 
23 

 
Time 

 
0 

 
1 

 
6 

 
8 

 
3 

 
18 

 
Tech.Issues 

 
0 

 
6 

 
10 

 
14 

 
6 

 
36 

 
Pol.Issues 

 
0 

 
9 

 
3 

 
13 

 
1 

 
26 

 
Pers/Org 

 
1 

 
0 

 
0 

 
6 

 
11 

 
18 

 
Total 

 
3 

 
29 

 
26 

 
64 

 
31 

 
153 

 
  

Change Type 
 
Category 

(C1) 
None 

(C2) 
1 Activity

(C3) 
2-3 

Activities 

(C4) 
> 3 

Activities 

(C5) 
Change 

to 
Outcomes 

 
Total 

 
Initiation 

 
2 

 
2 

 
1 

 
1 

 
5 

 
11 

 
Execution 

 
4 

 
1 

 
2 

 
12 

 
2 

 
21 

 
Seq.Events 

 
8 

 
5 

 
1 

 
7 

 
2 

 
23 

 
Time 

 
4 

 
5 

 
1 

 
7 

 
1 

 
18 

 
Tech.Issues 

 
9 

 
7 

 
7 

 
10 

 
3 

 
36 

 
Pol.Issues 

 
6 

 
5 

 
2 

 
13 

 
0 

 
26 

 
Pers./Org 

 
10 

 
3 

 
0 

 
5 

 
0 

 
18 

 
Total 

 
43 

 
28 

 
14 

 
55 

 
13 

 
153 
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Appendix 10: Project Completion Report 

 
 
 
Worksheet:  PROJECT COMPLETION REPORT  
 
Project: 
 

Level of Achievement  

Not 
Achieved  
(0-20%) 

 
Minimal 
(20-40%) 

 
Moderate 
(40-60%) 

 
Sound 
(60-80%) 

 
High 
(80-100%)

Project Objectives 
(Please list main objectives) 

     

1.      
2.      
3.      
4.      
5.      
Sub-total      
(a)Did the project include 
all the work that was 
necessary to complete the 
project successfully? 

     

      
(b)Was the project 
completed in accordance 
with the Time Schedule? 

     

      
(c)Was the project 
completed in accordance 
with the Budget? 

     

      
(d)Was the project 
completed in accordance 
with the Quality wanted? 

     

Sub-total      
Total      

 
 



NOTE 
 
Appendix 11 (Transcript of Structured Interview) and 
Appendix 12 (Publication Acceptance Letter) have been 
removed from the published thesis.  




