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ABSTRACT 

This research concerns a quanti. tative examination of the 

causal eff'ects of the antecedents of project performance. 

Congruous with a multivariate perspective, project 

performance has been conceived as a function of the 

ex, ternal and site environments, the project7 site 

organisation-and-management and site personnel. The 

conception has culminated in a postulated partial causal 

i 

model grounded on a priori conceptual-theoretical 

considerations. Verification of the causal model demands 

the testing of a network of eleven causal hypotheses using 

the path analytical technique. - 

Mixted results have emerged with six causal hypotheses 

supported., one partially supported and the remaining four 

unsupported by data. The implications on policy decision 

making by site management have been considered. The 

assertion is that manipulative actions an the site 

integrative mechanism, on-the-spot task.: structuring and 

perceived site environmental uncertainty (PSEU), conducted 

within a synergistical framework, would impart a 

cumulative promotory effect on project performance. 
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1.1 PREAMBLE 

Project performance is a central issue in construction 

management. It is an ultimate goal +or each and every 

site organisation. Projects are the 'bread and butter' 

to contracting organisations and poor performance at the 

site level could threaten the very survival of such 

organisations. Any severe shortfall in project 

performance could have major repercussions not only on 

the contractors concerned but the clients too if projects 

failed to get delivered on schedule. Additionally, the 

workforce may be affected as well in the sense that 

unsatisfactory performance may inadvertently induce morale 

and motivation problems on site which may help to deepen 

the per+ormancEi crisis. Undoubtedly project performance 

is especially critical on a project secured through sti f+ 

competition and with a low profit markup. If things do 

go wrong, the profit markup may not be sufficient as a 

c6shion even for a break7-even. 

Having discussed how crucial project performance is*to 

contractors, yet it is paradoxical that there is a paucity 

of concerted systematic theoretical and empirical 

research in the area. Of course there have been studies-, 

undertaken in the area but the bulk of them are empirical 

and more the result of random individual research effort 

rather than the outcome of orchestrated research 

- 



4 
programmes. These studies will not be discussed here 

but shall form a part of an intended overview of the 

project performance literature to be undertaken later in 

the thesis. Instead, - of interest here is a comparative 

survey of several projects in the UK, continental Europe 

and the United 8tates undertaken by NEDO (1976). The 

report has substantiated the allegations that engineering 

construction projects in the UK took a relatively longer 

time to design and build, and they consumed relatively 

more site man-hours. The latter has been attributed 

to higher unproductive time. It has also highlighted the 

important part played by the site with regards project 

performance. Broughton (1965) has also stressed the 

importance of the site --- 11 .... the economic development 

of the project will rely almost entirely on the efficiency 

of the organization an the site.... "(P135) (emphasis by 

author). It is readily apparent that what Pappens on site 

will have a profound impact on project performance. The 

findings by NEDO (1976) appear to warrant a major re-thi nk 

of current British design and construction philosophy and 

practice. However, it is definitely outwith the scope and 

the intention of this research to undertake such a task. 

Instead, what this research attempts to achieve is to help 

underscore the influential role a site can play in the project 

performance equation; specifically by focussing on certain 

specific aspects of the site phenomenon in due, course. It 

should be pointed out that NEDO (1976) confined its 
. 
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investigation to projects within the industrial engineering 

sector of the construction industry. However, to suggest that 

the building sector, which this research will involve, is 
I 

faring any better would be considered rather unfounded as 

there is no empirical evidence in e,,.,. istence to-indicate so. 

It can be discerned from the construction management' 

literature that scant effort has been devoted toward 

theory development and verification. Much of the 

literature is practical oriented ---- mere records of 

practical observations, and reflections of personal 

opinions and experiences; sterile and devoided of 

theoretical perspectives. As a consequence, very few 

theoretical guidelines can be derived from it, much less 

a theoretical orientation for framing research. The 

foregoing may be understandable for construction 

management as a taught discipline is young relative to 

other more established disciplines. If construction 

management is to advance and be respected as an academic 

discipline in its own right, it is unequivocal that 

serious considerations ought to be directed toward the 

domain of hypotheses formulation and testing as a part of 

research methodology; a necessary pre-requisite for 

eventual theory establishment. Kerlinger (1973) has 

the view that "Hypotheses are powerful tools for the 

advancement of knowledge ........ (P20). Cohen's (1956) remarks 

have particular bearing on the essence of the foregoing 
W 
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argument ---- "There is ...... no genuine progress in 

scientific insight through the B4conian method of 

accumulating empirical facts without hypotheses or 

anticipation of nature. Without some guiding idea we do 

not know what facts to gather ...... we cannot determine 

what is relevant and what is irrelevant" (p148) (cf. 

Klerlinger, 1973) The interpretation of field data in the 

absence of theoretical considerations is academically 

undesirable and at worst can be misleading. Indeed 

'bare+oot empiricism' would not contribute to our 

understanding of any phenomenon, be it construction 

management related or otherwise. 

To-date., there is an'apparent Paucity of research 

utilising hypothesis-testing in the construction 

management literature; a proven approach widely accepted 

and used in other academic disciplines like, for 

t instance,, organisational behaviour. This thesis is an 

applied research grounded in hypothesis-testing. An 

in-depth knowledge of organisational behaviour and 

quantitative analytical techniques shall be brought to 

bear on the site problem issues under investigation. 

Indeed the time is ripe to reap the 'fruits' which have 

been accrued by the theoretical and empirical . 

advancements in the organisation behavioural field in 

recent years. There have been potentially useful tools, 

concepts and empirical findings put forward by 

researchers in the field and which the author believes 

- 
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can be beneficially applied to the construction scene to 

better understand the organisation behavioural aspects of 

construction. The importation of pertinent theoretical 

and empirical strands would unequivocally enrich the 

discipline of construction managem ent. It might be 

regarded as a desirable 'injection' to help stimulate the 

growth of t---nowledge in the discipline. 

Finally, this research is a probe and a step in the 

direction toward a theory of project performance. It 

represents an attempt to reduce the void in knowledge 

pertaining to project performance. It is hoped this 

research might help stimulate further research effort in 

an important area such as this. -Nlý 

- 



1.2 PROBLEM STATEMENT 

With project performance at the forefront of the 

preoccupations of site management, it pays to draw 

attention to*the subtle distinction between 

I e-F-fecti. veness' and 'ef+iciency'. The +ormer is 'doing 

the right things' whilst the latter is concerned with 

'doing things right'. Efficiency and effectiveness, 

although both are desirable, may not necessarily go 

hand-in-hand. Site management may be efficient and yet 

ineffective in its attainment of site organisational 

goal s. 

At some instances in the construction phase a site can be 

bustling with activities to the point of overstretching 

site management. For site management to allocate equal. 

amount of time and attention to all activities on site is 

not only impossible but also naive and ineffective. 

Effectiveness is assessed by the level of returns per 

unit investment of time and attention. The latter 

are 'costs' to the site organisation and also a limited 

resource. The essence o+-the aforementioned may be reduced 

to a 'min-max* maxim ---- minimum resources maximum 

effectiveness. This maxim ought to be a corner-stone +or 

every conscientious site management in its pursuit of 

site organisational goals. A first impression of this 

maxim may evoke a negative connotation to the effect 

- 
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that it is an 'ivory tower' idealism and perhaps even 

unattainable in practice. The latter are nothing but signs of 

lackadaisical attitudes and complacency associated with 

the 'traditionalism' of site managerial practice. 

Recognition is given here that the reification of the 

min-max' maxim is conditional upon the'ability of site 

management to pinpoint 'avenues' which have the potential 

for yielding high returns. It shall become evident in 

the next section that it is a part of the research 

obýjec'tfves to isolate out 'avenues' for site management 

to reiýy the 'min-max' maxim. 

It does not require much convincing that not every factor has 

equal impact on project performance. Some exert-relatively 

more influence than others. Hence the amount of time and 

attention given should in theory be determined by the 

payoff' potential. Stated differently, those factors which 

have a dominant impact on project performance should be 

given priority over others. In sum, two research questions 

can be posed-as--follo-ws: - 

1. Which site organisation behavioural factors 

influence project performance? 

and 

2. Amongst these factors which are prepotent on 

project per+ormance? 

-6- 



While this research represents an attempt to address such 
4 

issues, it is recognised herein that project performance 

is 
. 

an outcome of a myriad of factors (Shaddad; 1983), 

some are endogeneous to the site and others exageneous. 

What is of research interest to this investigation is 

ex. cluSively site organisation behavioural phenomenon rendered 

analysable through the use of a set of multiple explicit 

variables. It has to be stressed here that the 

overriding thrust of this investigation is not on the 

identification of all potential variables per se, but lies 

with the critical examination of the fundamental 

relationships of a preselection of multiple variables. 

The following section concerns the formulation of 

specific resear7ch objectives. 

- 



RESEARCH OBJECTIVES 

Experientially construction managers are aware of what 

might determine project performance but at a theoretical 

level they might be at a loss to explain the intricacies 

of the various forces at work. This is hardly surprising 

and is regarded as a mere reflection of our current 

inadequate understanding of project performance 

. 
theoretically speaking. Coupled with the fact that there 

is scant formal documentation on the attainment of 

project performance which they can confer. 

Much of the exiguous knowledge we have of project 

performance is fragmentary, largely experiential-and, 

above all, inane of theoretical orientation. As such it 

does not facilitate the subject matter to be formally 

understood. Recognising the existence of an exigence for 

a formal understanding of project performance, the 

principal concern here is to provide site management with a 

theoretical framework-from which potentially use+ul indicators 

for the enhancement of project performance can be derived. 

In more specific terms, the intention is to offer a model not 

only capable of ex. plaining the forces moulding project 

performance but also a discriminatory power capable of 

discerning which forces preponderate. The latter feature of 

the model is. uniquely useful when confronted with hectic work 

situations which are fairly typical on most sites; inundated 
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with innumerable site-related matters and issues, all making 

demands an limited site managerial resources. The foregoing 

model shall be a sum total of two major objectives enumerated 

. hereunder. 

A primary objective is to construct a partial 

causal of project performance embodying 

multiple variables. The model, albeit 

partial, would provide a causal mechanism for 

articulating the interplay amongst the 

variables leading to project performance; 

and 

2. A secondary objective is to quantitatively 

assess the relative importance of each 

independent variable in determining project 

performance. 

Hence highlights the prime targets for the attention of 

site management. The capability of discerning out 

factors which constitute a major force relative to others 

in the model is in itself of significant value to site 

management for it should guide the channelling of site 

managerial resources for maximum returns. These two 

objectives are seen as a contribution of this 

investigation to the emerging body of research-based 

knowledgQ in the construction management discipline. 

- 11 - 



While research attempt at modelling project management 

structures to cater for the needs of the clients has 

been undertaken by Walker (1980), so +ar no research 

attention has been focussed on modelling project 

performance at site level for the benefits of the 

construction managers. Perhaps a possible e,,.,. ception is 

Shaddad (1983). Shaddad has formulated a systems-based model 

for construction productivity in which issues have been 

discussed at a global level. It is not the purpose of 

this section of the thesis to discuss Shaddad's work in 

any detail other than to draw a broad distinction between 

the approach taken by Shaddad-and the one adopted by the 

author. Essentially, the author's approach differs from 

Shaddad*s in three ways. Firstly, the present research 

model is concei . ved within a 'microscopic' focus. Secondly, 

an organisation behavicural perspective with a site 

orientation is pursued here. Thirdly, under scrutiny 

are multiple variables with particular emphasis placed on 

the expiscation a+ each_. basic underlying relationship; an 

aspect seemingly found wanting in Shaddad due to the 

global nature of his perspective. Having paid due 

considerations to the resources constraint, it is hereby 

envisaged that a realistic strategy in conducting this 

investigation is to undertake a modest attempt at modelling 

project performance. 
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2.1 OVERVIEW OF THE CONSTRUCTION PROJECT PERFORMANCE 

LITERATURE 

Against the backdrop of economic ills and in an attempt 

to foster a greater awareness within the construction 

industry of the need to bolster performance', construction 

productivity naturally has caught the attention of 

researchers. In undertaking this overview, it was 

decided to proceed firstly with productivity studies 

dealing with measurement issues, followed by those 

discussing productivity matters at a global or industry 

level and lastly those having an exclusive focus-on the, 

construction site. 

The measurement of productivity has been the subject of 

discussion by Shaddad & Pilcher (1981). ' Concepts of 

productivity have been reviewed together with various 

measurement models. It is felt that while the ideas 

constituting each measurement model look good on paper, 

actual applicati'on-is r"estrictive due to'over-complexity 

especially those which are systems-based. Hence 

applicability is limited. 

Kellog,, Howell & Taylor (1981) have advocated a hierarchy 

productivity model. -Far-ex. ploring the diverse issues at 

industry level. Diepeveen (1981) has suggested that a key to 

increasing productivity is ýhrough rationalisation of the 

production process. Shaddad (1983) has adopted a global 
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approach in his +ormulation a+ a systems model +or 

construction productivity. Incorporated are e9 variables; 

exceedingly too numerous to the extent that fundamental 

relationships amongst these variables fall short of 

explicitpess. Conceptualisation of the variables-is 

non-existent'which implies his operationalisation is dubious. 

Hence engendering severe reservations an his model 

veri+ication attempt. 

Regarding studies with a site flavour, considerable attention 

has been given to issues within the domains of motivation and 

satisfaction of the workforce : notably Borcherding & Oglesby 

(1975); Borcherding (1976); Schrader (1972); Borcherding & 

Oglesby (1974); Borcherding, Sebastian & Samelson (1980); 

Samelson, & Borcherding (1980); and Borcherding & Garner 

(1981). Although these publications do have a narrowing 

effect on the gap in knowledge pertaining to site productivity 

but their contributions are somewhat attenuated through 

sharing in common a seeming lack of conceptual-theoretical 

considerations. Specifically, in each case the variables 

under investigation have not been conceptually and 

operationally defined Ea flaw similar to Shaddad ('1983)3. j 

and their relationships not made explicit within a theoretical 

framework. Methodological weakness may also be added [cf. 

Maloney, 1980(a); Maloney, 1980(b)3. A more recent Paper by 

Laufer & Jenkins (1982) have proposed the use of the 

expectancy motivation'model as a tool for improving worker 
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motýivation. The issues of construction worker motivation have 

been the subject of a critical review by Maloney (1981). 

Other researchers concentrated an the impact of monetary 

issues (Laufer & Borchering, 1981), management control 

(Danladi & Horner, 1981) foremen characteristics (Hinze & 

Kuechenmeister, 1981), restrictive work, practices (Marino, 

1981), safety (Hinze & Parker, 1978) and management actions 

(Logcher & Collins, 1978) on site productivity. Still others 

have devised a methodology +or identi+ying site problems 

causing delays which have negated productivity (Tucker, Rogge, 

Haynes & Hendrickson, 1982; Rogge & Tucker, 1982) 

Having reviewed the rather slender literature, a 

noticeable lack of concern and consideration for the 

perceptual attribute of a construction site is apparent. 

Accordingly, this research aims to remedy the deficiency 

by examining the perceptual attribute with specific 

reference to the perception of uncertainty on site. A 

first impression may suggest the latter to be intangible 

and perhaps even-trivial in the minds of some readers. 

Intangible it may be and so are concepts like motivation, 

satisfaction and a host of other significant organisational/ 

psychological concepts. Intangibility does not necessarily 

imply trivality. It is by no means insignificant and this 

will be self-evident in the section dealing with the 

development of the perception of uncertainty concept and, 

above all, its influence on other research variables. The 

uncertainty conceptual endeavour will serve as a foundation 
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upon which is founded the bulk of the postulated theoretical 

propositions constituting the research conceptual model. 
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3.1 A CONCEPTUAL FRAMEWORK FOR PROJECT PERFORMANCE 

Much of the current arganisation literature is a 

manifestation of a fundamental shi-it in perspective from 

the. yesteryear 'scientific management 'with za n en'.. cIusive 

focus on, soley the work dimension through the 'human 

r. elations' era to the present day recognition that real 

progress in our under-standing demands a perusal o-F the 

colligation of both the work and human dimensions within 

the given environmental context, and in an integrative 

framework. The provision of such a framework has been 

effected through the philosophy underlying systems 

thinking which has so profoundly pervaded organisaticnal 

thoughts that it has become a cornerstone of modern 

organisation theory. The increasing trend has been the 

application of systems perspective in explaining complex 

organisational phenomena. Various writers have 

meaningfully propounded organisation and its functionings 

within the systems frame of reference, implicitly or 

explicitly and partially or totally. Parsons (1960) 

construed an organisation as comprising technical, 

managerial and institutional subsystems. Simon (1964) 

saw organisation in terms of decisionmaking system of 

high complexity. Lorsch and Morse (1974) in their 

investigation focussed on the transactions between the 

human subsystem and the internal and external 

environments of the work unit. Emery & Trist (1960)- 
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I 
viewed organisation as an open sys-Cem composed o-F social 

and technological subsystems in transactions between 

themselves and with the environment. The terms 

'sociotechnical system-were coined -to label their 

conceptual approach. ' 

A notable contributor, inter alios, to the philosophy of 

systems thinking is Bertalanf-Fy (1950a-, 1950b; 1956) when 

he formulated a general systems theory. The theory 

adopted a global abstract stance in its postulations. 

What made this theory particularly appealing to the 

present research is a fundamental strand conceiving a 

system as embodying interdependent subsystems interacting 

inter se. Additionally two basic types of systems were 

differentiated ---- (a) open system; and (b) closed 

system. An 'open system' interacts with the external 

environment by importing resource inputs from it, ' 

undertakes a transformation process which produces the 

outputs for the external environment. In a distinct 

contrast, a 'closed system' does not relate to the 

external environment at all and is insulated from all 

outside influences. Survival, maintenance and indeed 

growth of an open system depend on its effective dealing 

with the external environment if the condition of entropy 

(i. e. chaos, putrefaction and eventual degeneration) is 

to be kept in check and reversed, an unavoidable feature 

of a closed system. 
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Central to a research is a conceptual framework serving 

to direct attention and to structure specific issues 

under investigation. It will be rather ill-advised ior 

the present research to pursue a 'disengaged' perzpective 

iýe. studying one single component or element in total 

isolation from other- interconnected components. or 

elements. -his might be construed as going against the 

grain of the multivariate character of project performance. 

The notion of 'interdependence and interacLion' of the 

general systems -theory as highlighted earlier will help 

steer away from such an isolationist approach and serves 

as a tenable synthetic scheme for viewing -the spectrum of 

elements constituting the site production process. The 

site production process absorbs from the external 

environment resource inputs like raw and manufactured 

materials and converts them into the intended structure 

or building. The conversion task is undertaken by site 

operatives with the assistance of information, toolsq 

equipment and plant5 and under the directions of site 

management. The completion of a project calls for a 

relentless and ccrntinuous amalgamation of concerted 

purposeful, -transactions of both animate and inanimate 

elements whose origins may reside within or outside the 

site boundary. None of these elements operates in -total 

isolation from one another. A strong bond exis; ts 

amongst these elements and any deficiency in the 

facilitation of interactions will debilitate the efiicacy 
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of the site production process.. Interrelatednesia is 

indeed a salient feature of the myriad of elumepts active 

an site. if a conceptual scheme is to be a useful frame 

of reference, ideally it has to capture as much as, 

possible the true compl exity of site phenomenon. For the 

conceptual purpose of the present research, site 

functionings may be synergistically viewed as an 

environ-sociopsycho-technica'l phenomenon conceived as 

-the interlocking of three basic components enumeratc-_d as 

bel ow: 

(a) Environmental 

(b) Sociopsychological and 

(c) Technical. 

This synergistical view enhances sensitivity to the 

multifacet character of site phenomenon. indeed 'site 

phenomenon' is just a convenient label for a complex 

array of interrelating and interacting elements derived 

from the foregoing three basic components. Attributes of 

one. element may shape. -and/or be shaped by the attr, ibutes 

of others with consequentiýal effects on, project outcome. 

Each of the aforesaid components will, now be elaborated 

in turn. 

(a)___Ei4VIRONMENTAL COMPONENT 

The environmental component is a twin-part made up of ---- 

M the larger ex. ternal environment; and Uiý) the more 
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immediate site environment. The external environment 

embodies the site environment whose boundary is permeable 

to retource inputs orginating from external sources. 

Both the sociopsychological and technical components are 

- embedded within their immediate site environment. 

(b) SOCIOPSYCHOLOGICAL COMPONENT 

The sociopsychological component refers specifically to 

site personnel comprising both craft and technical-managerial 

cohorts. Humans provide the skills and expertise needed to 

effect successful transformation of the resource inputs into 

the structure or building envisaged. A key element of this 

component and which shall contribute to the group of research 

variables is the personality dimensions. 

(c) TECHNICAL COMPONENT 

The technical component is essentially a broad embraci-ng 

constituent part of the site phenomenon taken to include 

the technological and organisational-and-managerial 

subcomponents. *The technological subcomponent concerns 

the project in hand which demands physical construction 

and erection to stipulated specifications and drawings. 

The organisational-and-managerial subcomponent deals with 

the contrived techniques or efforts to manipulate site 

operatives to bring the best out of them in productivity 

terms. The construction of the project is apparently the 

locus of attention for all concerned on site and its 
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outcome shall largely determine tho performance rating of 

the particular site organization-and-management involved 

and perhaps even the very survival of the parent 

contracting organisation. 

If the -goal --stri vi ng behaviour of a situ crganisation is 

to be facilitated, a unifying inalytical framework is a 

prerequisite. Derived from the foregoing synergistic 

scheme is a construction-specific, conceptual framework 

for project performance as depicted in Figure 1. It is 

felt imperative to express explictly herein that the 

presentation of this conceptual framework is an epitome 

of the belie+ that project performance is a function of 

the project in question, site organisatiori-and-: -management 

and site personnel interrelating with each other, and with 

the site and external environments. Therefore the locus 

of concern for exploration here resides at the interfaces 

of these specified components/subcomponents; the locale 

warranting much needed examination if progress in our 

knowl edge of the complex inner"mecbanism of site 

phenomenon is to be brought about. This framework will 

facilitate the integration of relationships to be 

explored in the following sections. Multiple explicit 

variables derived from the components/subcomponents can 

then be conceptually integr,. ted to +orm'a coherent 

pattern of theoretical linkages. The intended effect is 

a specification of relational statements epitomizing the 
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tAeoratical linkages amongst the variables. Hance suts 

forth a systematic approach to an empirical investigation 

of project performance. 

In summation, the preceding conceptual framework 

e-FT'eCtiVely-purveys a facilitative means for grounding 

our understanding on a set of e, -,. plicit vz-: Ariables the 

exacs-tination of whose interrelationships will generate a 

richer conception of the project. per. formance phenomenon. 

Variable explicitness promotes a sharper focus on the 

subject matter and also a necessary prerequisite for the 

derivation of the quantitative dimension in knowledge. It 

may be asserted that a key to the progression of 

knowledge lies in cur ability to quantify the Phenomenon in 

question for analysis. 

The next section concerns the critical examination of' 

fundamental relationships amongst multiple explicit 

variables culminating in a partial causal model of 

project performance. Development of such a model is the 

subject of detailed discussions to follow. 
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EXTERNAL ENVIRONMENT 

FIGURE Iz A CONCEPTUAL FRAMEWORK FOR PROJECT PERFORMANCE. 
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3.2 DEVELOPMENT'OF A PARTIAL CAUSAL MODEL OF PROJECT 

PERFORMANCE 

3.2.1 INTRODUCTION 

Retrospectively site phenomenon has been'construed as a 

collocation of elements interacting to extert forces on the 

site production procEiss. These forces may not be entirely 

beneficial to'its well-being. Some promote its health and 

others pathological inso+ar-as impeding the attainment of 

project performance. Project performance is indeed a' 

complex issue and its complextity can only begin to'be 

unravelled when the issue is 'dissected' down to'speci+ic 

individual interactions amongst variables. As long as the 

desideratum is to substantively understand project' - 

performance, an expiscation of the intricate relationships 

amongst the variables and their effects is essential-. To 

recognize'the existence of possible relationships amongst 

the variables is a first step but not enough. I+ 

substantive bene+its"are to accrue it is necessary that 

the nature of the relationships including the strength and 

direction of influences be understood and delineated. 

What +ollows shall be elaborated discussions a+ the 

interplay amongst the preselected variables. The latter 

will be theoretically integrated with relationships 
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postulated to form a network comprising a total of eleven 

causal hypotheses as pictorially depicted in Figure 2. 

The foregoing will certainly furnish a penetrating and 

more useful insight than a momentary view of site 

phenomenon. 

The partial model of project performance which is about to 

undergo development is precocious and hence essentially 

rudimentary. The model shall be a causal-type in which 

*cause' and 'effect' relationships are postulated within a 

multivariate context. Taking a bivariate relationship to 

illustrate causal direction, the cause assumes the shape 

of an independent variable positioned an the left-hand 

side and the effect a dependent variable on the right. 

Both variables ar& causally linked using an arrowed line 

with its head indicative of the direction of influence 

flow. Within a multivariate contex. t it is possible for an 

effect variable-in an antecedent relationship to act as a 

cause in a subsequent set of relationship. Apart +ram 

differentiating variables as independent and dependent, 

variables may also be distinguished in accordance with 

their origins a+ determination. The terms 'endogeneous' 

and 'exogeneous' are used ta label variables which are 

determined within and outside the model respectively. As 

an illustration with reference to the causal model in 

Figure 21 situational constraint, task specializzation, 

task variability, task interdependence, resource 
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dependency, internal I-E control (SMP), tolerance o+ 

ambiguity (SMP & SO) and internal I-E control (SMP & SO) 

are excogeneous variables while perceived site 

environmental uncertainty, site integrative mechanism, 

site work ambiguity, on-the-spot task structuring and 

project performance are endogeneous variables. In this 

instance, covariations between the exogeneous variables 

-are assumed to be noncausal as indicated by curved lines 

in the model. The foregoing assumption is necessary to 

facilitate a "complete identification of the total causal 

effects of higher-order variables on those of lower order" 

(Nie, Hull, Jenkins, Steinbrenner & Bent, 1975; P391). In 

short, given a simple bivariate relationship . it-i-s 

Possible to interpret that a unit change in an independent 

variable wil. 1 bring'a Pij unit change in the dependent 

variable (Pij is the path coefficient). This mode of 

interpr6tation is ex. tendable to a multivariate situation 

as well. But, not without-an increased level of 

complexity; in addition to direct ef+ects, indirect and 

spurious effects need to be taken into consideration. I-F,, 

on the other hand, covariations between the exogeneous 

variables are assumed ambiguous (i. e. causal 6r spurious), 

taking the shape of unanalyzed correlations and 

symbolically represented as curved double-arrowed lines, 

the causal effects are undefined rendering the ordinary 

estimation procedure unworkable (Nie, Hullq Jenkins, 

Steinbrenner & Bent, 1975). Residual variables, Rig 
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assume all the residual causes of the endogeneous 

variables and as such are linked only to them and not the 

e-, iogc-ýneous variables. The preceding achieves causal 

closure for all the postulated relationships in the model. 

Theory is needed to ex. plain causation between variables. 

Therefore the'model shall be founded upon a 

theoretical-empirical base constituted of strands drawn 

largely from the organization behavioural literature. The 

theoretical-empirical base is analogous to a set of 

foundations for a building; for it affords a buttressing 

effect to the invigoration of the model. 
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3.2.2 THE SELECTED VARIABLES 

Keeping in view the multivariate character of project 

performance which calls- for scope and the resources 

constraint +acing the author, inevitably there has to be 

some, amount of tradeoff between 'scope' and 'depth' of 

ex-amination. In order to maintain a respectable degree of 

'depth' consistent with the multivariate demand, only a 

realistic quantity of vari . ables will be incorporated into 

the model. ý Variables inclusion cannot be ad infinitum 

given the resources limitation. Besides the current state 

of knowledge does not facilitate a full specification of 

influential variables, much less their underlying 

relationships. Additionally there is a more pragmatic 

reason of no lesser importance. The length of the 

questionnaires, the end product of the operationalization 

process of the variables, which will eventually be 

administered on site at the data collection phase has to 

be kept within acceptable limit as perceived by potential 

respondents. Bearing in mind that the questionnairq 

length is a function of the number of variables 

incorporated. 

Prima facie, the research variables might appear to have 

been selected somewhat randomly. SuchAs-not the case 

howaver. They were chosen with a, view of mapping out as 
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coherent as possible an introspective 'picture', albeit 

partial, of the -Forces shaping project performance. The 

criterion underlying the selection was their perceived 

theoretical connectedness amongst themselves. The 

selected variables are enumerated as below ----- 

(I) INDEPENDENT VARIABLES 

Project 

(a) the nature of construction work 

M task specialization 

(ii) task variability 

(iii task interdependence 

(2) E, -.., ternal environment 

-(a) resource dependency 

Site environment 

(a) perceived site environmental uncertainty 

(PSEU) 

(4) Site organization & management 

(a) site work ambiguity 

(b) on-the-spot task structuring 

(c) site integrative mechanism 
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(5) Human 

(a) personality 

(i) I-E control 

'(ii) tolerance of ambiguity 

(6) Situational constraint 

(ID DEPENDENT VARIABLE 

(1) Project performance 

I- 

I 
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3.2.3 PRELUDE TO THE DEVELOPMENT OF CAUSAL HYPOTHESES 

3.2.3.1 INTRODUCTION 

Uncertainty is ubiquitous within the construction 

industry. It seems to have pervaded the whole structure 

-ry. The construction literature bears of the indust 

testimony to the preceding predications implicity or 

explicitly. A pilot study undertaken by the Tavistock 

Institute of Human Relations (1966) has e: -., amined the 

building process (i. e. briefing, design through-to the 

construction phase). The researchers have isolated and 

identified two kceý characteristics of-the building 

process. The first characteristic is 'interdependence' 

and the other, perhaps more important in the context of 

this research, is 'uncertainty' 
% 

".... doubts about planning p&rmission, about ownership of 

land, about approvals and finance bedevilled the briefing 

and design phases. Uncertainties about the availability 

of materials and labour upset any attempt to plan an 

orderly flow of work. Late, faulty and misinterpreted 

information also created confusion"(P18). 
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Threading through, as a major factor, the entire 

estimating and tendering processes is uncertainty. There 

are varying degrees of uncertainty over the accurate 

pricing of a project, determining the lowest worthwhile 

bid price for submission and winning a profitable 

contract. It is a desire for a methodology for tackling 

uncertainty in a tendering situation which has prompted 

several modelling attempts on competitive bidding in the 

industry (Friedman, 1956; Park, 1966; Benjamin,. 1972; 

Willenbrock, 1972; Broemser, 1968; Hackamer, 1970; Fine & 

Hackemer, 1970) (cf. Hillebrandt, 1974). Because of the 

crucial role the construction industry plays in relation 

to the national economy, it can and has been used as a 

regulator of the economy. The'stop-go' policies imposed 

on the industry by the government of the daý.. can directly 

control demand on the industry and indirectly the economy 

at large, but not without side-ef+octs. The preceding has 

the effect of creating fluctuations in demand with their 

attendant uncertainty. Confidence and efficiency of the 

industry appear to be ex. tenuated as a consequenca 

(Hillabrandt, 1974). Barnard (1981) has concluded that 

when confronted with an uncertain environment in which 

demand fluctuates, a key to survival and success for a 

contracting organization lies in fle-.., ibility and 

adaptability tied to corporate strategy and planning. 

There is uncertainty over securing enough projects to 

sustain continuous employment of the labour forces, both 

- 



professional and craft. The traditional lump sum 

contracts in which. prices are fixed and coupled-with an 

era of high inflation can induce considerable anxtiety and 

uncertainty for contracting organizations. Uncertainty Is 

evident over payments and timing. with implication an thL- 

contractor's cashflow; interpretation c+ technical and 

contractual matters; labour relations and contractor- 

designers-client relationships particularly on first 

encounters. Wiig (1982) has indicated that uncertainty 

prevails over project costs, schedules and implementation. 

Bennett & Ormerod (1984) have remarked that "uncertainty 

is endemic in construction" (P227). Not only that 

uncertainty is prevalent within the industry, it also. 

seems to undermine the performance of the industry as a 

whole and in particular specific construction projects. 

"Nothing contributes more to the industry's inefficiencies 

than uncertainty ...... (Tavis-tockl Institute of Human 

Relations, 1966; P57). 

In summation, the aforesaid discussion is indicative of 

the pervasive and detrimental character of uncortainty. 

It also has underscored the instrumental role uncertainty 

plays within. the indusstry"and its significance may be 

further reinforced by Thompson's (1967) ra-mark ---- 11 .... 

uncertainty appears tho fundamental problem for compleg 

organizations, and coping with uncartainty is the assance 

of the administrative. process-11 (P159). In the light of 

.- 
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the above it ru-ay appear ironic that no attention has been 

focusmed on uncertainty as a research_concept in the 

conatruction management literature to-date. The need to 

compro-hand uncertainty is readily apparent, A 

comprehension may serve as. a basis for formulating site 

organiza-tional/managerial response to uncertainty. In 

order to grasp its potency over construction projects, it 

is prudent to examine the uncertainty notion in terms of 

its conceptual makeup, its antecedent causal factors and 

consequences. In the postliminary section endeavour will 

be expended to conceptually effigurate uncertainty as an 

ex-plicit concept within the conte:,: t of a construction 

site. 
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3.2.3.2 THE CONCEPT OF PERCEIVED SITE ENVIRONMENTAL 

UNCERTAINTY (PSEU) 

'Attention wi 11 now be f ocussed an the f ormation of the 

concept of perceived site environmental uncertainty which 

the author believes can be fruitfully applied to 

facilitate a penetrating analysis of certain aspects of 

the site phenomenon. Before attempting a theoretical 

e; -. -plication of the concept, a definition of 'site 

environment' appears warranted. For the purpose of this 

thesis, site environment is defined as the conceptual 

boundary which embodies all site activities (i,. e. - 

managerial, technical and craft) and which directly or 

indirectly are related to the construction of the 

structure. 

The concept of perceived site environmental uncertainty 

(or PSEU in abbreviation) has theoretical significance 

here and hence is regarded as a major variable in the 

model. Its theoretical significance and usefulness reside. 

in its utility as an explanatory vehicle -For certain 

aspects of the site organizational/managerial behaviour. 

The foregoing shall become apparent in the formulation of 

hypotheses in this chapter. It is thought that the 

influence of PSEU permeates the whole site organization 

and it appears to underlie the complex. activities 
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occurring on a site. The concept shall have crucial 

ramifications for site management. Because of its 

theoretical importance to the model, the concept shall 

undergo e:,, piscation with due emphasis on its conceptual 

-composition. 

THE PSEU CONCEPT :A CONCEPTUALIZATION 

The PSEU concept centres around a key term 'uncertainty'. 

It is apparent from the literature that uncertainty has 

been utilized in'various fashions and mostly-connected 

with information and decision theory research. . Its 

definitions vary with research foci. It can be as'micro 

and mathematically based as those of Lin (1973), Garner 

(1962), Knight (1921) and Luce & Raif+a (1957). Lin 

(1973) measures information with an Uncertainty index. In 

Lin's perspective, -the "amount of Uncer. tainty is defined 

as the minimal number of questions (bits) the potential 

receiver must raise to identify every symbol being 

transmitted" (P23). Garner (1962) has defined uncertainty 

as "the logarithm of the number of possible outcomes the 

event can have" (cf. Duncan,, 1972; P317). Knight (19261) 

and Luce & Rai++a (1957) have viewed uncertainty "as those 

situations where the probability of the oUtcome'of events 

is unknown as opposed to risk situations Where pach 
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outcome has a known probability" (cf. Duncan, 1972; P317). 

At a more macro level of focus and within the sphere of 

organi=ation theory, Galbraith (1973) has conceptually 

defi'ned 'uhiiertainty as "the difference between the amount 

f_Lirjf_ar: mation _required . 
to.. perf orm : the task and the,. -amount 

of information already possessed by the organi=ation" 

(P5). Lawrence & Lorsch (1967) have posited uncertainty 

to embody three strands ---- (a) ambigpity df information; 

(b) long feedback time period; and (a) not knowing 

cause-effect relationships. Basing upon I an underlying 

pattern discerned from his interview with organizational 

members, Duncan (1971) has proposed a definiti'cn of 

uncertainty along three components ---- (a) lack of 

information concerning environmental factors associated 

with decision-making; (b) unsure of the effect of a 

decision an the organization; and (c) ability or inability 

in assessing probabilities on the effect of an 

environmental factor on organization. 

Having reviewed the multiplicity of definitions -for 

uncertainty, it is possible to discern that underlying all 

these'varied de+initions'is the notion that'in+ormation is 

inextricably linked to uncertainty. Information or more 

precisely the lack of it is a causal antecedent of 

uncertainty. When information is totally complete then 

there is no uncertainty. It is readily apparent that in 

an imperfect environment such as that of a site, complete 
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information, although highly desirable, is an idealistic 

state and will unlikely be realized in practice. Lack of, 

incompatible, inaccurate or late information is an 

inherent problem on a site. Oscar (19E33)-has the 

that 1190% of all problems on site are due to late or 

inadequate information" (P19). It is plausible that the 

percentage figure given by Oscar might be a 'guesstimate' 

and hence debatable. Nevertheless, it is beyond doubt 

that the information problem at all levels on site is 

precipitating difficulties for all concerned. It seems 

uncertainty is simply an end-result of a total or partial 

lack of information necessary for dacisicn-making. 

Congruous with the universal practice of building upon 

previous works, a decision is hereby taken to 

conceptualize the PSEU concept in the same manner as 

Duncan (1971). The rationale for adapting Duncan is due 

to compatibility with what the author has-in mind and 

would serve well in the operationalization process of the 

PSEU concept at a later stage. Specificallyv 'PSEU' is 

hereby conceptualized along Duncan's three basic 

components of uncertainty which-are recapitulated 

hereunder ---- 

(a) lack of in-Formation concerning environmental factors 

associated with decision-making; 
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(b) unsure of the effect of a decision an organisation; 

and 

(c) --ability or inability in assigning probabilities an 

ect of an environmental factor on the ef f 

. organization. 

3.2. "Z. 2.2 PERCEPTUAL OR OBJECTIVE BASIS OF UNCERTAINTY 

While there is an expresed concern in the organizational 

literature over whether uncertainty should be measured 

objectively or subjectively (Synder & Gluack-) 19E32),, the 

author is predisposed to believe that the choice depends 

on the research issues involved. In this instance it is 

the subjective measure which is of concern here and 

appropriately. so. Perception of uncertainty is 

inextricably a subjective phenomenon. 

Vindication for a perceptual basis of uncertainty, as 

opposed, to an objective meaasare, stems primarily from the 

belief that human perception guides human behaviour. 

Organizational members have the tendencies to respond to 

what they. 'see' the external stimuli to be and not what 

they actually are. To better undarstand human behaviour 

it is necessary to take into account cognitive 

- 42 - 



interpretations of environmental and other stimuli by the 

organizational members concerned. Whilst an objective 

measure would divorce itself totally from the human 

perceivers which runs counter to the intent behind the- 

PSEU concept; for this concept is presupposed to provide -a 

conceptual bridge between site managamant personnel and 

their work setting. 

The belief that perception influences behaviour is not the 

least a groundless notion. As a matter of fact it has the 

support of the literature. Researchers have advocated for 

a perceptual basis of understanding for uncert . ainty. 

"Relying on perceptions is appropriate when an 

investigator is attempting to determine how an 

organization (its managers) views the behavior of the 

environment', baca-use any response subse-quently developed 

will be consistent with these perceptions" (Snow & Darran'., 

1975; P279). Koffka (1935) has the view that "behavior 

best can be understood by reference to the behavioral 

environment (the environment as perceived and reacted to 

by individuals) rather than by reference to the physical 

environment (the objective physical environment)" (cf. 

Downey & Slocum, 1975; P567). Michael (197Z) and Downey 

(1974) have 'Viewed uncartainty as a "psychological state" 

(cf. Downey & Slocum, 1975; P571). In likle manner, - Downey 

& Slocum (1975), in their argument for a perceptual 

concept of uncertainty, have posited that perceived 
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uncertainty in a product Of a person's cognitive mapping 

effort given "that reality is infinite in terms of its 

elements.... (and) that an individual's mapping always must 

bLs than les -CcmPIE2t,; ý. ""ýýTh,. s'l. -ictc'of completeness of 

_p! 
jo Loes a constant potential for less cognitive mappings" 

than complete perceived knowledge" (P572). Condescending 

with the foregoing is the standpoint of Waick (1969); for 

"Managers operate in created or "enacted environments". 

The enactment process is an active one and relies an the 

manager's perceptions of reality" (cf. Downey & Slocum,, 

1982; P196). In'conclusionj perception provides a 

cognitive framework from which emanates behavioural 

responses of organizational members. Hence the adoption 

of a perceptual basis of uncertainty in this research. 
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3.2.4. THEORETICAL RATIONALE FOR CAUSAL HYPOTHESES 

DEVELOPMENT OF CAUSAL--HYPOTHESIS I- THE NATURE OF 

RESOURCE DEPENDENCY (VZ) 
,, -, -. -.,,, -,, 

CONSTRUCTION WORK (V2) 

PERCEIVED SITE ENVIRONMENTAL UNCERTAINTY (PSEU) (V5) 

LINKAGE 

The development of the first hypothesis shall originate 

from an explication of why a site environment is perceived 

to be uncertain. The task of undertaking such an 

explication begs an important question What causes 

perceived site environmental uncertainty ? To address 

this crucial question, a detailed examination shall centre 

upon an analysis of the relationships of the following 

components as depicted in Figure 3: 

(a) project : specificallY the nature of construction 

work 02); 

(b) external environment**: speci-fically resource 

dependency (VZ); -. and 

(a) site environment speci-Fically perceived site 

anvironmental uncertainty (PSEU)(V5). 
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It is bel4. --vcd tha major causes hava- their origins in two 

distinct but interdependent sources i. e. the site itself 

and the external environment. Originating from within the 

physical confines of the site, the nature of construction 

work is a seemingly significant contributor of 

uncertainty. From the extternal environment, it is the 

dependency on external resources as inputs to the 

construction processes on site. It is a well-accepted 

theory that any organization is an open system and 

thera+ore it has to interact with the external environment 

for both inputs and outputs (Terreberry, 1968). A site 

organization is no exception. Resources in the form of 

information, labour, materials, plant & equipment flow 

from the external environment into the site environment 

for tha transformation process with the outcome eracted 

strutture as the end product. for the external environment. 

Both the nature of construction work and the resource 

I 
dependency shall be articulated to show why they generate 

uncertainty on site in the following section. 

3.2.4.1.1 THE NATURE OF CONSTRUCTION WORK -r 

An cverview of the construction literatura seemingly 

failed-to reveal that research attention has been focussed 

explicitly on the influence of the construction work on 
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the site organization and its personnel. Bishop (1975), 

in his writing on construction productivity, is of the 

opinion that "problems of zito management are determined 

largaly by the nature, number, and inter-relatedness of 

the task ...... (P73) . Hence, to anhanco our-understanding-,. 

of the problems facing site management and their 

resolution, it is logical that 'the nature of construction 

work' be placed within the research +ocus. - Accordi*ngly, 

the research model has incorporated 'the nature of 

constructi*on work' as one of its independent variables. 

It is apparent that the management of construction work is 

of central concern to a sito organi=ation and it shall 

largoly datermine the outcome of the'project. Without a 

basic understanding of the innate characteristics of 

construction work, it will be rather difficult to 

appreciate how it can be effectively managed On site, much 

less attaining pcr+crmance. A good understanding is an 

essential first step toward an effective site organization 

and management. Woodward (1965) has called for a 'task 

analysis approach' in studying organizations ---- "useful 

comparisons of behaviour at the organizational level may 

be made by taking as a starting point the task to which an 

organization is committed" (Reaves, Turner & Woodward, 

1970; PZ)(c+. Hunt, 1976; P100). Woodward's suggestion is 

considered particularly pertinent because the 'task' to 

which 'a site orgzani=atibri is ccmmittad is the 
. 
'construction 
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vic. -I-4 in hand. The above may ba further strengthened by 

Lanslcy, Sadler & Webb (1974) who have asserted that 

, a-Ffcctiva organization is contingent upon the purposa 

--vjhich 
tha org-anizaticn is seeking to fulfil and upon the 

nature of the tasks which have to be managed" (P4SI. ). 

The a-Foromentioned substantiates the -standpoint that the 

analysis of the nature of construction work is an apt 

starting point +or a better insight into site 

organization. In view that construction work utilizas a 

tachnclcgY which is labour intensive and craft-based, the 

nature of construction work invariably is a mirror image 

of the characteristics of craft tasks. To paraphrase, the 

characteristics of craft task are equivalent to and 

synonymous with the nature of construction wcrk. To 

understand the nature of construction work requires an 

examination of the characteristics of craft tasks. An 

in-depth knowledge of construction work suggests that the 

charact -er of craft tasks is multidimensional. At the 

global project level of analysis, craft tasks are 

identified to have the following main underlying 

dimensions 

(i)- Task specialization; 

(ii) Task variability; and 

(iii)Task intordependenco. 

Each of these dimensions shall be expounded hereafter. 
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3.2.4.1.1.1 TASK SPECIALIZATION 

In any work-setting involving complex work, which calls for 

multiple specialized, skills, the divisicn. of labour has 

been and still is viewed as a means to organizational 

productivity. The concept o+ the division of labour first 

appears in Smith (1910) whereby the labour involved in the 

pin-making process hasIbeen described. To Weber (1947) the 

division of labour concerns the allocation of official 

duties amongst organizzational incumbents. Mintzberg- 

(1979) has vievied job specializatioh as bidimensil, onal i. e. 

along horizontal and vertical dimensions. The horizontal 

dimension_ccncerns the 'breadth' ar_scope, of, a job 

whilst the vertical dimension deals with. 'depth' or,.. 

specifically job control. However, for the present 

purpose a unidimensional perspective is pursued herein. 

In the conte,... -t of site operative labour,, the', division of 

labour is viewed as the horizontal differentiation of 

crafts or trades. It is this differentiation which gives 

rise to the notion of task, specialization. Hance, a 

conceptual definition of 'task specialization' is 

appropriately given as the ex-tent of horizontal 

differentiation in 'Earms of crafts or trades. 

Indeed the site labour force . is distinctly divided into 

crafts or trades. Each craft is distinct from another in 
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terms of knowledge, skillsq tools, equipment and working 

mýaterials used. Traditionally each craft calls for 

considerable apprenticeship training to acquire the 

necessary repertoire of knowledge and skills. in order to 

meet the substantive complexity of construction work. 

Craft interchangeability is extremely low or nonexistent 

in the sense that a craftsman is very seldom, capable nor 

equipped to competently perform a'job belonging to a 

different craft. Even if personally capable and equipped, 

the person concerned-will be deterred by the imposition of 

lines of craft demarcation. The latter exist to protect 

the interests of members within each craft.. -Task 

specialization is underscored by the principle ofýeconcmic 

rationality and is a response to meet the needs and 

demands of the'structure to be erected on site and the 

industry at large. In the light that the makeup of the 

construction structure'is basically a complex assembly of 

diverse components with each or a cluster of components 

constituting a craft, dozens of, dif+erent-generic types of 

craftsmen can be expected especially on big proJects. In 

sum, the diversity of crafts is an indicator of the degree 

of task'specialization. 
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3.2.4.1.1.2 TASK VARIABILITY 

The second dimension of the character of craft tasks is 

variability. Here the 'task variability' concept is 

conceptualized as the variance from set patterns of work 

and its converse is routineness. Perrow (1967) has 

measured task variability as the number of work, exceptions 

met. Hall (1972) has a different view of variability. He 

has viewed the concept as (a) the sameness of work from 

day-to day; and (b) the variety in work methods; and (c) 

the extent of task repetition (cf. Van de Ven, Delbecq & 

Koenig; 1976). When viewed along the perspectives of 

Perrow (1967) and Hall (1972)9 a construction. site 

experiences a high degree of variability. The number of 

work exceptions is high due to the impact of 

contingencies. The opportunity to do the same type of 

work at the same location everyday is small. In view of 

the multitude o+, cra+ts, there is much variety in the work 

methods. The latter may be pertinent even for different 

tasks within each craft. The scope for task repetition is 

rather limited due to the one-off character of 

construction projects (with the-possible exception of 

housing schemes having identical buildings). 
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A construction site is rich in contingencies which can 

make their presence felt by disrupting the work-Flow. Due 

to the impact of contingencies, the work programme has to 

be constantly amended to accommodate changes, unexpected 

or otherwise. A site with its original work programme 

intact and without any amendment whatsoever is a rare 

exception rather than a norm. As Stone (1983) has 

remarked ---- "It is, of course,, unlikely that a programme 

can be strictly followed throughout the duration of. a 

contract. Quite apart from the effect of bad weather, 

shortages of labour and materials, and design changes, 

there is also a natural variability in the duration of 

similar jobs which results in queueing and in the 

br6akdown of the programme" (P104). With so much 

variability, tasks vary with time as work situation 

changes. A change in some aspects of the work situation 

may necessitate the labour force within a*craft to be 

redeployed an different tasks and/or different locations 

on the site as the change dictates. Constant 

redeployments are an appropriate response in an attempt to 

jadapt to the'new situation if productivity is to be 

maintained. Unlike an assembly-line in a factory where 

the components or the products move from one worker to the 

next, on a site it is the operatives who move around the 

structure under construction. It is precisely these 

movements which can create interference problems which 

impede the execution of other tasks. On occasions whole 
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sections of the work might have to b& discontinued 

temporarily until the situation permits working again. 

Discontinuity of work is not a favoured response but at 

times it is inevitable. The notion that variability 

prevails over craft tasks has the support of Riemar (1979) 

who has maintained that ...... tradesman are seldom faced 

with a consistent wort,, routine. Their wort-, day is always 

variable and they are always transient, moving from one 

installation (or building project) to another" (P86). The 

effect of task variability is readily apparent for it 

inhibits the structuring of workflow. "Task variability 

affects the extent to which work unit activities can be 

structured in a routinized, systematized7 or mechanized 

way" (Parrow, 1967; Hage & Aiken, 1969; Hall, 1962; 

Litwai,,, 1961; Woodward, 1965) (cf. Van do Ven & Delbacq, 

1974). High task variability means a low structuring of- 

work, flow which leads to either a low programmeability or a 

low probability that the work programme would stay good 

with the passage of time, or both. The temporary nature 

of construction work precludes a routine pattern of wark 

behaviour. In sum, craft tasks are largely variable and 

nonroutine in contrast with factory assembly-line 

production tasks. 
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3.2.4.1.1.3 TASK INTERDEPENDENCE 

'Task interdependence' is conceptuallyde-fined as the 

extent a+ connectedness amongst tasks. Mohr (1971) has 

considered tasks interdependence as the degree to which 

workers have one-person jobs and the degree o+ cooperation 

needed amongst workers (cf. Van de Ven, Delbeaq S-c Koeniq; 

1976). -Thompson (1967) has suggested three kinds of 

interdependence with increasing degree of complextity ---- 

M pooled; (ii) sequential; and (iii) reciprocal Pooled 

interdependence characterizes a situation in which there 

is little-interaction between parts; "each part renders a 

discrete contribution to. the whole and each is supported 

by the whole" (P54). Sequential. interdependence means'a 

unidirectional workflow where the output of one part 

becomes the input to another. Reciprocal interdependence 

occurs when the relationship between any two parts is- 

bidirectional and presupposes to embody both pooled and 

sequential. Itý seems plausible that reciprocal 

interdependence is a pervasive attribute in the 

construction wark. In construction, irrespective of how 

simple the. project is, no one operative has. all the 

necessary know-how and skills needed to erect the 

structure single-handed. Constructýion demands'team effort 

and calls for a high degree o-r i-iter and intracra+t 

collaboration and cooperation. It is indisputeable that 
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craft tasks have a high degree of interdependence. All 

tasks are interrelated and their almagamation constitutes 

the structure under erection. It is because of 

interdependence that timing mismatch of critical work 

sections can induce disruption to the workflow on site. 

To hear operatives in one craft blaming operatives in 

another over matters related to task interdependence is 

not uncommon on site. On large projects the management of 

task interdependence can represent a formidable job 

'because of the multiplicity of crafts and tasks within 

each craft; all of which require coordination if the 

constringing of efforts is to be achieved. A special type 

of programming technique which can visually portray task 

interdependence will be regarded as a necessity. Critical 

Path Method (CPM) is a good example o+ such technique and 

in many instances a requisite tool for task 

interdependence management. 

3.2.4.1.1.4 SUMMATION 

Having undertaken the elaboration of the three underlying 

dimensions of craft tasks, the generation of uncertainty 

shall be discussed herein. It is unequivocal that task 

specialization, variability and interdependence engender 

uncertainty on site. Associated with a high degree of 
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specialization is a corresponding degree of craft 

dif+erentiation. To achieve a synergy of ef+crts exerted 

by the diversity of crafts, integration is required. 

However, integration is not easily achieveable for the 

simple reason that differentiation and integration are 

fundamentally antagonistic conditions (Lawrence & Lorsch, 

1967-1968) and therefore it follows that the attainment of 

absolute integration is e, -,,. tremely difficult. The 

discrepancy between the. level of integration necessary and 

the actual attainment constitutes asynergia. Asynergia is 

a dissonance with the smooth work, flow, -and if serious 

enough can negate site progress and creates uncertainty 

for all concerned. The close interconnectedness of tasks 

means the presence of high task interdependence which 

inevitably leads to high uncertainty (Tushman & Nadler, 

1978). Increments in interdependence increase the flow of 

information and hence the information processing capacity 

necessary for integration. The pervasiveness in the 

construction work of reciprocal interdependence with all 

its complexity magnifies the degree of difficulty in 

integration. Any delay in the completion of critical 

sections of the work, will have impending repercussions on 

other sections and indeed the scheduled completion date 

for the whole project. Generally speaking, high 

interdependence has significant implication on the project 

as a whole and hence uncertainty as its concomitant. 

Associated with task variability is nonroutineness leading 
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to a lack of predictability which in turn induces 

uncertainty. In sum, a 'climate' of uncertainty prevails 

over the execution of the construction work. 
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3.2.4.1.2 RESOURCE DEPENDENCY 

A constuction site lacks the requisite resources and 

therefore it has to rely entirely an the external 

environment for provision. Accordingly 'resource 

dependency' is hereby conceptualized as the degree of 

reliance on external sources for the provision of 

resources. Resources in the context of this research may 

be broadly grouped into two categories. The first 

category comprises labour, materials,. plant & equipment, 

and the second category project information. While the 

former is well within-the normally accepted definition of 

resources, the latter is regarded nonetheless as a 

resource in its own right. It is apparent to any site 

organization that project information is as vital a 

resource as labour.,; materials, plant & equipment. Each 

resource category shall be discussed separately to 

illustrate why uncertainty entails. 

With respect to the first resource category, the 

capability of-the external environment to satisfythe need 

of a site for labour, materials, plant & equipment 

fluctuates with the economic conditions of the country. 

During periods of 'construction boom' where competition 

for limited resources is high resulting in demand 

exceeding supply, a site faces a hi, gh degree of 
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uncertainty over availability; particularly with reference 

to skilled labour whose supply is rather 'inelastic'. A 

si te's requirement level for manpower fluctuates with the 

project s stage of completion and so are other resources. 

There is a continual re-adjustment of the mix of resources- 

to suit the frequently amended work programme. 

Construction operatives come and go as one craft finishes 

and another starts. Absenteeism adds to the level of 

uncertainty. Supply and delivery of materials are 

vulnerable to unexpected disruptions which can result in 

crises an site causing uncertainty if the buffer stocks of 

materials are unable to absorb the impact. In sum, 

associated with the aforementioned resources is 

uncertainty. 

Attention will now shift to project information as a basic 

resource. While it'is true that a site organization would 

have been provided right at the outset with design 

information in the form of drawings, specifications and 

bills of quantities pertinent to the project, it is rare 

that such set of documents would be complete, accurate and 

without discrepancy. .... information is frequently 

inadequate even in sets of drawings which have been- 

prepared with particular care" Maltry &'Crawshaw, ? )(cf. 

Harlow, ?; P55). Daltry'M has highlighted instances of 

information failure on site. He views conflicting 

information, errors, non-transmission, insufficient 
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detailing, omissions and poor presentation as potential 

sources of doubts, confusions and disruptions of site 

work; with their attendant uncertainty (cf. Harlow, 

Deficiencies in project design documentations are rather 

common-place on a site. It is difficult to anticipate 

design changes and their ramifications. On occasions 

abortive work may result. Design information problem is 

something which. site management has to resolve with the 

designers as the project progresses. -The 
information 

problem can be aggravated by deficient and reticent 

communications between site management and the workforce. 

It is precisely the information problem an site which has 

attracted some research-attention culminating in 

recommendations to improve the coordination of design 

drawings (Crawshaw, 1976). Higgin & Jessop (1§65) have 

described the information situation rather succintly with 

the remark ---- "Basic d6cisions.... are often incomplete 

or unduly rushed because necessary information is not, 

available sufficiently ahead of time, or is not complete 

enough.... Building construction is remarkable among 

industrial activities f9r the'lack of detailed information 

about how it proceeds" (P77). It. may seem a paradox for a 

si te organization which has been supplied with-project 

design information in the first instance would end up 

later wanting in information. Indeed information 

shortfall and/or discrepancy is. an. aspect, which not only 

reduces the level of confidence in the designers but, 
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worse still can unwittingly generate an 'air' a+ 

uncertainty for site personnel. 

As a summary, the contention that there is an element of'' 

uncertainty attached to the two categories of resources is 

viewed as a consonance with the conditions and issues 

related to resources. 

3.2.4.1.3 UNCERTAINTY AS A CONSECTARY 

As a synthesis, the premise that a site environment is 

perceived as uncertain is a'psýchological'manifestation of 

the nature of the construction work and its dependency on 

external resources. The conditions which constitute the 

site environment may be characterized as stochasticq- 

temporary and in a state of flux. Quite apart from the 

influence of the nature of the construction work and the 

resource dependency, other contingencies (e. g. freak 

weather) can negate site management's confidence. It is 

not unusual to experience reservations on meeting the 

target dates-for specific work sections and indeed the 

whole project, the anticipated budget(s) and quality 

standard(s). Constant amendments to the work programme is 

symptomatic of the prevalence of uncertainty. .... the 

greater the degree of uncertainty, the greater the 
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likelihood that plans right today will be wrong tomorrow" 

(quoted in Schmidt, 1970; 'P29) (cf. Thomas -94 Bennis, 1972; 

P11). The above uncertainty notion has the endorsement of 

the literature. ".... that uncertainty is not a brief 

intrusion into a predictable sequence of operations. 

Rather, the opposite is true. For most building projects, 

periods of certainty are brief and rare intrusions in a 

sequence of unforeseen events and difficulties" (Fine; 

1979) (cf. Barton, 1983; P78). Bennett & Ormerod (1984), 

in their attempt to develop a computer simulation program 

for construction projects, have the view that "much of 

construction activity is dominated by the uncertain 

environment in which it takes place" (P225). Riemer 

(1979), in his writing on the behavioural patterns of 

construction operatives, has a similar view of the site 

environment ---- 11 .... it is a transitional work setting.... 

Each day as the building progresses it changes in physical 

structure and provides a new basis from which to build.... 

workers are continually confronted with a changing work 

milieu.... Just as the physical structure of the building 

changes from its inception to completion, so do the 

workers and the working conditions facing them" (P43 & 

44). In a similar-vein., Kelley (1982) sees the management 

of a project as a transient phenomenon ---- "a situation 

that, by definition, is never in equilibrium, never 

settles down, and is. different every day" (PS). If a site 

environment is construed in terms of Duncan's (f972)* 

I I 
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simple-complex and static-dynamic dimensions, it is within 

theoretical expectation that it belongs to the 

dynamic-complex category; a category associated with 

comparatively high uncertainty. To assert that the 

perception. of uncertainty is intrinsic to a site 

environment is in all probability consonant with both- 

experiential and theoretical-considerations. Hence the 

formulation of the following hypothesis. 

HYPOTHESIS 1 

Perceived site environmental uncertainty 

(PSEU)(V5) is directly and positively influenced 

by 

(i) task specialization, task variability and 

task interdependence-(V2); and 

(ii) resource dependency (VZ)ý 

Finally.; -having developed the PSEU concept it shall serve 

as a theoretical 'springboard' for the development of 

subsequent hypotheses, to follow with the ex-ception of 

hypothesis 11. Those hypotheses (i. e. 4,5 & 9) which 

originate directly or indirectly from the PSEU concept are 

underpinned by the notion that perception steers behaviour 

as previously discussed. 
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3.2.4.2 DEVELOPMENT OF CAUSAL HYPOTHESIS 2: HUMAN 

PERSONALITY (INTERNAL I-E CONTROL)(V4) - PERCEIVED SITE 

ENVIRONMENTAL UNCERTAINTY (PSEU)(V5) LINKAGE 

The individual within an organizational-context has been 

the subject of considerable research attention todate 

(e. g. Argyris, 1964; Argyris, 1957; Argyrisv, 1974; Schein, 

1970; Whyte, 1956; Trist. & Bamforth, 1951). However, 

research. attention -focussing specifically on the effect of 

personality on the perception of environmental uncertainty 

has been sparse. Downey, Hellriegel & Slocum (1977), in 

an attempt to shed some light an the impact of individual 

attributes, have found their measures of individual 

characteristics (i. e. cognitive processes, anomy,, variety 

of managerial experience and perceived discretion) to be- 

related to two measures of perceived uncertainty. Leifer 

& McDonough (1977) have factor analysed the Cattel*16 PF 

(an inventory of twenty-three personality traits) into six 

factor structures (i. e. anxiety, extroversion, control, 

resourcefulness, sensitivity and intelligence) and have 

found resourcefulness to significantly moderate the 

performance - PEU relationship. Their conclusion is-".. '. 

personality plays an influential role in PEU" (P44). PEU 

is an abbreviation for perceived environmental 

uncertainty. Augmentation to the above can be provided, by 

Lorenzi, Sims-& Slocum 
. 
(1981). Several individual 
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attributes (i. e. SAT, need achievement, locus of control, 

goal incongruity adaptation level and cognitive 

complexity-simplicity) have been reported to correlate 

with the general dimensions of, -perceived uncertainty (i. e. 

environmental dynamism, environmental complexity, 

environmental dominance, need for in-formation and - 

difficulty of assigning confidence), The foregoing 

studies have helped to affirm a place for personality in 

the domain of perceived site environmental uncertainty 

(PSEU). PSEU being a perceptual concept is theoretically 

expected to be associated with the psychological makeup of 

the perceivers. 

Having substantiated a potential role for personality,. the 

immediate concern now is the choice of a specific 

personality dimension. Rotter's (1966) Internal-External 

(I-E) control orientation is selected as the personality 

dimension in, this instance.. Rotter's (1966) I-E control 

concept, as a personality variable is primarily concerned 

with an individual's cognitive attribution of control over 

events. Rotter (1966) has defined his I-E control concept 

as 11 .... an event regarded by some persons as a reward or- 

reinforcement may be differently perceived and reacted to 

by others .... When a reinforcement is perceived by the 

subject as following some action of his own but not being 

entirely contingent upon his action, then, in our culture, 

it is typically-perceived as the result of luck, chanceg 
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fate, as under the control of powerful others, or as 

unpredictable because of the great complexity of the 

forces surrounding him. When the event is interpreted in 

this way by an individual, we have labeled this a belief 

in external control. If the person perceives that the 

event is contingent upon his own behavior or his own 

relatively permanent characteristics, we have termed this 

a belief in internal control" (PI). To paraphrase, a 

person is construed as an 'internal' ýi. e. with an 

internal I-E control orientation) if he views himself as 

instrumental in shaping events and believes that these 

events are contingent upon his own behaviour. In a 

distinct contrast, 'an 'external' (i. e. with an external 

I-E control orientation) largely believes he has little or 

no control over incidences and that +orces external to 

himself are at work. It is evident that in the case of an 

internal control is within the self, whilst with an 

external control resides in the environment. In sum, the 

I-E control is a'dichotomized personality continuum with 

internality at one end and externality at the other. In 

existence is a sizeable body*of literature indicative of 

+avourable work and nonwork-related qualities of a person 

with an internal I-E control orientation. An internal has 

been reported to be more vigilant and observant of 

environmental cues; exhibits more intense in-Formation 

gathering behaviour; and more cognitively active in 

information processing and decision matting processes 
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(Phares, 1973; Lefcourt, 1972; Joe, 1971; Phares, 

1975). From viewpoint that information is the inverse of 

uncertainty and through the seemingly effective use of 

such information, an internal seems to have acquired 

personal efficacy and a mastery of his environment. 

It is plausible to deduce that a perceived environmental 

mastery implies psychologically in command of the work 

situations and hence intuitively logical to expect such 

individual to cognitively experience lesser uncertainty. ' 

By way of supportive empirical evidence,. perceived 

environmental uncertainty component items i. e. 

environmental dynamism, environmental complexity and 

environmental-dominance have. been-found to correlate-with 

I-E control; r=. 20, r=. 10 and r=. 36 respectively (Lorenzi, 

Sims & Slocum, 1981). In conclusion, the theoretical 

expectation is for the internal I-E control to exert a 

negative influence an PSEU. Hence the below hypothesis. 

HYPOTHESIS 2 

Perceived site environmental uncertainty (PSEU) 

(V5) is directly and negatively influenced by 

the internal I-E control (V4).. 
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3.2.4.3. DEVELOPMENT OF CAUSAL HYPOTHESIS 3: PERCEIVED 

SITE ENVIRONMENTAL UNCERTAINTY (PSEU) (V5) - PROJECT 

PERFORMANCE (VID LINKAGE 

Effective decisions are vital, to the 'health' of any 

project. Practically every facet of the site activity 

will be influenced by decisions Jormulated-by site 

management. A promising potential for shaping the 

performance status comes in the form of effective 

decisions. In view of the pervasive character of 

uncertainty, the site organization will be profoundly 

influenced by uncertainty; in particular its decision 

making function. Uncertainty has a 'blunting' effect-on 

the efficacy of a site organization. Theoretical 

consideration expects uncertainty to interfere-with the 

human cognitive functionings and as a consequence 

destabilizes confidence in the domain, of decision making. 

An uncertain environment at the extreme' borders a chance 

situation whereby any decision which entailsAs' 

characteristically an approximate chance decision. Like 

any chance decision the odds against its effectiveness is 

high. Condescendingly, when confronted with high., 

uncertainty a site organizational incumbent has a high 

probability of making ineffectual decisions; decisions 

which do not yield adequate returns on the average. The 

foregoing can be deduced to a precept that uncertainty and 
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-1 
decision quality are inversely proportional. From the 

viewpoint that decisions and performance are intrinsically 

linked, poor decisions will have a'diminutive effect on 

performance (Leifer & McDonough; '1977) be it at 

individual, group or project level. 

Contingency induced uncertainty like quick and 

unpredictable changes in work conditions can catch site 

management off guard. If appropriate managerial response 

is not forthcoming in time to check the negation, 

performance is expected to suffer. Unforeseen problems 

can quite easily preoccupy site management to the neglect 

of other equally important matters. Uncertainty stifles 

confidence in ldnger-term decisions, plans and'programmes 

formulated in advance; for they will become invalidated by 

the ever-changing circumstances brought about by. the 

project's metamorphosis. This might well explain the near 

nonexistent of formal advanced long-term preplanning of 

construction work down to the task level on most sites. 

Whatever minimum planning site management undertakes, the 

focus is almost-exclusively on the day-to-day or 

short-term planning rather than the longer-term. All 

e,.,., cept the most enthusiastic of planners will be deterred 

by the effect of uncertainty. There may be occasions when 

uncertainty overwhelms site management to the ex-tent of 

generating upheavals or crises on site. 
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Empirical support for the above contention that 

uncertainty is dysfunctional can be found in the 

literature. However, research attention on the effect of 

uncertainty on performance has been relatively sparse. 

Bennett & Fine (1980) are of the opinion that uncertainty 

has a profound impact on construction projects. The 

Tavistock Institute of Human Relations (1966) asserts that 

uncertainty is a noxious factor ---- -- Nothing contributes 

of more to the industry's inefficiencies than uncertainty... 

(P57). --Leifer & McDonough (1977) report an negative 

correlation between performance and uncertai-nty. 

Corroborative evidence has been provided by. Downey, & 

Slocum (1982) and Weed & Mitchell (1980). In sum, 

uncertainty undermines project performance. The- 

prediction is for PSEU to negate project performance., 

Therefore the hypothesis is formulated hereunder. 

HYPOTHESIS 3 

Project performance (V11) is directly and 

negatively influenced by perceived site 

environmental uncertainty (PSEU)(VS). 
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3.2.4.4 DEVELOPMENT OF CAUSAL HYPOTHESIS 4: PERCEIVED 

SITE ENVIRONMENTAL UNCERTAINTY (PSEU) (V5) - SITE WORK 

AMBIGUITY (V7) LINKAGE 

Budner (1962), in a study of 'intolerance of ambiguity' as 

a personality variable, defines an 'ambiguous situation' 

as "one which cannot be adequately structured or 

categorized by the individual because of the lack o4' 

sufficient cues ". (P30) (emphasis by author). He 

identifies novelty, complexity or insolubility as three 

indicators of-an ambiguous situation. These indicators 

typify site work. In the context of site work, 'the lack 

of sufficient cues' can be construed as a shortfall of 

information-necessary for undertaking work successfully. 

For the purpose of conceptUalizationg 'site work 

ambiguity' is conceptually defined as an unstructured wort-, 

situation characterized by the absence of adequate 

operational task information at the workface. ' 

Associated with uncertainty is ambiguity. Uncertainty 

breeds ambiguity to the ex. tent that site work is felt to 

be unstructured at the least and seems chaotic at the 

ex. treme. Thisýcharacteristic of a site is especially 

pertinent on super projects as "Workers and supervisors 

muddle through the building construction sequence, 

negotiating the process and progress as they go" ýRiemer, 
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1976) (cf. Riemer, 1979; PE36). Comparatively speaking, 

site work is probably one of the most ambiguous amongst 

blue-collar works; partly due to the substantive 

complexity of construction work as evidenced by the site 

system of animate and inanimate components whose 

interrelating and interacting behaviours are largely 

unstructured. Additionally, because of the innumerable 

unknowns associated with each and every project and the 

premise that project size covaries negatively with the 

claritY'of project in-Formation, the site environment 

usually represents an arena of ongoing learning and 

adaptation for site management. The aforesaid'coupled 

with a relative absence of workflow routineness on site 

renders an advanced formal structuring of site work'in 

the form of detailed site operative task prescriptions 

approaching an impossibility. Hence the absence of 

formalization of the'site operative tasks. Verbal 

assignments'o+ tasks to site operatives are a norm on all 

sites. The foregoing is in a sharp contrast to'a factory 

assembly-line work environment wherein a worker's tasks 

are minutely planned out and formally prescribed. Unlik, e 

site work, an assembly-line job is relatively narrow in 

scope, routine, repetitive and the J; ob station fixed; 

amenable to formalization. 
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Site wcrl.,, ambiguity may appear a paradcx ircm the 

viewpoint that a site organization would have been 

supplied with a set of project design documentations,, 

although seldom complete nor without discrepancy, right at 

the outset. While the latter is the case, one must not 

forget that the set of project design documentations in 

its original -form is not readily cognisable nor 

'digestible' by site operatives. It is worth pointing out 

that the project design documentation. s provide only a 

technical-pictorial guide of what the designers have 

envisaged and inherently lacking in operational task 

information. Project design documentations by and in 

themselves are inert and necessitate human intervention to 

be of utility value. The human intervention assumes the 

critical function of information processing. The latter 

plays a critical role in all stages of the project from 

initial commencement to final handover. The extensive 

information processing by site management stems from a 

high need for operational task information by, site 

operatives at the work-Face. Prior processing and 

interpretation by site management is essential. Relevant 

in-Formation has to be extracted -From the drawings, 

speci-fications, bills a+ quantities, work programmýs and 

others, and to be converted into a form readily 

comprehensible by site operatives. The conversion process 

entails intricate decision making. The processed 

information [mainly concerns with what-when-where-and- 
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(possibly)how-to-do aspects-of site work13 is then 

filtered down to the site operatives via the foremen and 

chargehands. The informational need, whose volume and 

urgency are under constant pressure from the metamorphosis 

of the project,, frequently outpaces the speed and capacity 

of information processing by site management. Herein lies 

the crux of the ambiguity problem. It is precisely-the 

shortcoming of site management in transforming masses of 

complex project design information into specific 

operational terms and make them fully available to site 

operatives an a timely basis. These shortcomings can be 

attributed in part to the discrepancy between the 

information load confronted by the site organization-and 

its information processing capacity. In human terms, this 

may be inferredýto the inherent cognitive limitation of 

site managerial personnel*in the domain of information 

processing. More importantly the presence of uncertain- 

elements an site acts as a stong impediment to cognition. 

Within an uncertain site environment., "the basic effect 

a+ uncertainty is. to limit the ability of the organization 

to preplan or to make decisions about activities in 

advance of their executions" (Galbraith, 1973; P4)-. 
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Hence it should not be surprising to encounter task 

information inadequacy at the workface. For site 

operatives to stand idle or to look busy as they await for 

task information is not an uncommon sight particularly on 

- super projects. Site operatives rarely know in advance 

what they have to do unless and until specific work 

assignments are issued to them normally on a daily basis 

by the foremen and chargehands. Even after been given 

specific work assignments, the need for more operational 

information will arise during the'day as the work 

progresses. This is clearly manifested by their 

consistent behavioural pattern of informally communicating 

with site management personnel. It is indeed a common 

sight to encounter site operatives personally dropping 

into the site office or through their foremen/chargehands 

for more task-related information. These 'site office 

visits' are symptomatic of inadequate information at the 

workface. 

In sum., it is predominantly a perception of uncertainty by 

site management which curtails its ability to preplan site 

work activities in detail down to task level and well 

ahead of execution. The curtailment results in the 

operational task information shortfall at the workface 

which in turn eventuates into site work, ambiguity. Hence 

the formulation of the following hypothesis. 
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HYPOTHESIS-4 

Site work ambiguity (V7) is directly and 

positively influenced by perceived site 

environmental uncertainty (PSEU)(V5). 
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3.2.4.5 DEVELOPMENT OF CAUSAL HYPOTHESIS 5: SITE WORK 

AMBIGUITY (V7) - ON-THE-SPOT TASK STRUCTURING (VIO) 

LINKAGE 

Site work-ambiguity is a basic problem confronting a site 

and the irony is it has this. far managed to elude research 

attention. As long as the character of the construction 

work and its immediate environment remains unaltered, the 

site work ambiguity problem will continue to prevail. 

However, a site organization can and should ameliorate the 

problem and the means to do so shall become evident later 

in the discussion. Inherent within an ambiguous site work 

situation is a low degree of task clarity. The lack of or 

inadequate task definition typifies any site. 

A common approach to tackling the ambiguity problem within 

an organization is to institute the formalization of 

behaviour, a characteristic typical of any bureaucratic 

setup. Mintzberg (1979) asserts that the -formalization of 

behaviour can be undertaken along three dimensions 

(a) formalization by job :a formal job description is 

drawn up specifying the precisL job behaviours in the 

form of what, where, when and how to do; 
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(b) +ormalization'by workflow : the object for 

specification is the work itself with the regulation 

of workflow in mind; and 

(c) formalization by rules : rules are. speci+ied to 

regulate every aspect of týe organization both 

animate and inanimate; and these rules culminated in 

a 'pol icy manual 

It is recognized here that the formalization of behaviour 

is inversely related to ambiguity but such a response to 

site work ambiguity is not considered expedient on two 

counts. Firstly, formalization of b eh aviour and the 

uncertain fluid nature of the site environment are just 

not compatibl'e. When confronted with uncertainty, rules 

and procedural prescriptions are of extremely limited 

value and therefore de-emphasized. They are inconsonant 

with the character of uncertainty (Galbraith; 1973). 

Larsch Morse (1974) have found that a congruency between 

the organization and the characteristic of its environment 

is a prerequisite for effectiveness. if the unit in 

an effective organization faced a highly certain 

environment (e. g. a production plant), it tended to have a 

greater formality of structure. On the other hand, where 

the unit +aced a more uncertain external environment (e. g. 

a research laboratory), there tended to be less formality 

of structure.... when the information with which a unit 
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must deal is more certain or predictable, the unit will'be 

more effective, placing greater emphasis on formal rules 

and procedures, tighter spans of control .... In, an 

uncertain information field, a unit would be-more 

effective with less formality in its practices and 

structure" (PS). Written rules, procedures and spans of 

control made up their formality of structure measure. 

Stewart (1972) remarked ---- "Formalization is most useful 

in stable conditions. It can be a handicap in rapidly 

changing conditions.... "(P139). Secondly, except for the 

general labourers, construction operatives are skilled 

craftsmen who have had internalized a repertoire-, of, task 

procedures and norms associated with their particular 

crafts. Formalization with specific reference to written 

rules and procedural prescriptions are not only 

unworkable, it might even be regarded as an external 

imposition of unwarranted control and hence perceived as a 

threat to the operatives' work autonomy. This will 

undoubtedly be resisted strongly by-the, craftsmen and 

their trade unions. ' In construction, craft work practices 

are implicit and "governed by the worker in accordance 

with the empirical lore that makes up craft'principles", 

(Stinchcombe, 1959; P170)-. Unlikeýtheir 'unskilled' 

counterparts'doing'simple, s repetitive*and, routine-tasks in 

the assembly-line mass production factories and subjected 

to a high degree-of formalized rules and procedures7 

construction craftsmen'enjoy considerable latitude-in 
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their work (Riemer; 1979). Thus it is asserted here that' 

construction wark, is just far too complex, -for formal, 

rigid regulatory systems. The very character of 

construction work precludes formali=ation. It is 

predicatory that the solution does not lie in 

formalization. On the contrary, formalization is a 

liability and detrimental for it generates order and 

stability when what is needed most by the site 

organization is flexibility. Flexibility is-a key 

prerequisite of any successful site organization and is a 

premium. For flexibility aids the site organization to 

adapt itself quickly to changes, which-more often than not 

are unpredictable and therefore unexpected,, within the 

site environment. The need to keep up with changes is a 

necessary precondition forattaining-performance. What 

then is an appropriate reactive response ? 

The psychological need for clarity cannot be more profound 

elsewhere than on a site.. Within an ambiguous site work 

situation operatives experience a lack of definition and 

structure, and the means to c6unter such equivocalnesý 

lies an animate response rather than on formalized rules 

and procedural prescriptions. The ambiguity pertaining to 

site work has to be extenuated by a mechanism capable of' 

satisfying the informational needs of site operatives and 

concurrently in consonance with the nature of the site 

environment. The sought after mechanism configures in the 
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leadership behaviour of task structuring on the spot as 

and when the need arises. The concept of on-the-spot task 

structuring is congruous with the situational theory-in 

leadership whose basic tenet assets that effective 

leadership is contingent upon the situation (Fiedler, 

1967; Fiedler, 1974; Fiedler & Chemers, 1974). The 

situational factor in this instance effigurates in the 

shape of site work ambiguity and the latter shall 

determine the type of response expedient. On-the-spot 

task structuring appears a congruent site organizational 

response and an effective antidote for the ambiguity 

problem. It shall be instrumental in imparting the 

clarity and structure needed to pave the way for 

successful task execution an site. It is a reactive 

machanism to be activated by and responsive to the needs 

and demands of the prevailing work situation. At this 

juncture, the concept on-the-spot task structuring 

requires elaboration. In the interest of parsimonyq 

House's (1973) definition of initiating structure is 

adopted. 'On-the-spot Xask structuring' is conceptually 

defined as "the degree to which the leader initiates 

psychological structure for subordinates by doing'such 

things as assigning particular tasks, 'specifying , 

procedures to be foll, 3wed, clarifying his expectations of 

subordinates and scheduling work to be done" (P141) on the 

basis of need. It seems a qualification is in order. 

Bearing in mind that construction craftsmen are skilled 
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and have internalized a repertoire of task procedures, 

less emphasis be placed on the procedural specification 

element. Otherwise undue emphasis might be redundant-and 

perhaps even counterproductive., Exceptions are when 

sections of the work are novel in character, have high 

cost significance or when the cra+tmen themselves gesture. 

+or more procedural guidance. Only in these instances 

should site management emphasize procedural specification. 

Situational expertise may come from the site managment or 

the-skilled labour force and often both. Decisions on 

novel wark methods should not be exclusive to site 

managment. Better results would emerge when the. a++ected 

operative are included in the decision making, process. 

Participative decision making within a supportive work 

I climate' constitutes the context for the employment of 

the on-the-spot task structuring. 

Having presented a case for on-the-spot task structuring 

and its conceptualization, attention is required to 

substantiate the site work ambiguity - on-the-spot task 

structuring linkage. Researchers have suggested that 

"when task demands are ambiguous or when the organization 

procedures, rules and policies are not clear, a leader 

behaving in a directive manner complements the tasks and 

the organization by providing the necessa. ry guidance and 

psychological-structure for subordinates" (House & 

Mitchell, 1974; P90). Dessler (1973) found that 
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"subordinates.... doing non-routine, ambiguous tasks, 

directive leadership was preferred" (cf. House & Mitchell, 

1974; P90). "Structure serves to reduce role ambiguity 

and clarify path-goal relationships for ambiguous 

flict and tasks. (House, 1973; P148). ".... role con 

role ambiguity tend to be lower under conditions in which 

superiors are described as more frequently engaging in 

emphasizing production under conditions of uncertainty, 

providing structure and standards, facilitating teamwork, 

tolerating freedom, and e,,.,, erting upward influence" (Rizzo, 

House & Lirtzman, 1970; P161). Since role conflict is 

outwith the focus of this hypothesis, only the significant 

negative correlation between structure-and-standards 

setting and ambiguity is given here as r=-. 41, p<. 05. 

Role ambiguity appears a concept parallel to site work 

ambiguity. Ford (1981) has found that environmental 

uncertainty has a positive effect an initiating structure. 

In conclusion, the empirical eyidence is supportive of the 

linkage. Indeed the need for on-the-spot task structuring 

on a site cannot be overemphasized. Hence the below 

hypothesis. 

HYPOTHESIS 5_ 

On-the-spot task structuring MO) is directly 

and positively influenced by site work 

ambiguity NO. 
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3.2". 4.6 DEVELOPMENT OF CAUSAL HYPOTHESIS 6: ON-THE-SPOT 

TASK STRUCTURING MO) - PROJECT PERFORMANCE (Vll) LINKAGE 

Site work ambiguity*is an inhibitive -factor to project 

performance. Its negative impact on performance at both 

the individual* operative and the global project levels has 

gone unrecognized in the construction management 

literature todate. Site work ambiguity is dysfunctional. 

It not only hampers task execution but also detrimental in 

human terms. It has a demoralizing and frustrating effect 

on those operatives who have a work ethic to be productive 

but impeded in their attempts because ofthe task 

information shortfall at the workface. The negative 

impact can be countered. and reversed by the employment of 

on-the-spot task structuring. The latter is a congenial 

leadership behaviour within an-ambiguous site work 

setting. The foregoing concurs with. the 'match' or 'fit' 

notion of the contingency theory in leadership 

effectiveness (Fiedler, 1967; Fiedler,, 1974;, Fiedler. & 

Chemers, 1974). Specifically, to be effective a 

leadership behaviour has to match the, situational demands. 

The congeniality acts as a cohortative mechanism imparting 

a promotory effect an performance. The positive effects 

of on-the-spot task structuring an performance can be 

diagnosed to accrue via two primary routes ---- (a) the 

- 85 - 



clarification of paths to desired work-goals; and (b) the 

facilitation of wcrk-gcal accompl. ishments by operatives. 

The preceding is substructed by the path-goal leadership 

perspective of House (1973) and House & Mitchell (1974). 

Principally, the theoretical considerations can be 

epitomized in the notion that "a leader's behaviour is 

motivating or satisfying to the degree that the behaviour 

increases subordinate goal attainment and clarifies the 

paths to these goals" (House & Mitchell, 1974; P81). 

Inter alia, the character of subordinates' tasks has been 

identified as a contingent antecedent for leadership 

behaviour with empirical evidence pointing the direction 

that leader directiveness complements work setting 

characterized by ambiguous tasks. ALn enhanced 

satisfaction and expectancies of subordinates entail. 

Within a site work setting largely deprived of clarity and 

structure, the dependency of operatives on site management 

for task guidance is naturally strong. On-the-spat task 

structuring by site management is an indispensable source 

of supervisory directions for operatives and should be 

instrumental to performance. The provision of supervisory 

directions in time of need in itself should be 

intrinsically motiviting to operatives. ' For it 

facilitates operatives in their goal striving behaviour 

and enhances their productivity and rewards; particularly 

so in those cases where rewards are linked to performance. 
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The linking of rewards to performance apparently is a 

common basis +or the operation of financial incentive, 

. schemes on site. The resultant cumulative effects of 

successive work-goal accomplishments over the contract 

period should contribute to and attest in higher 

performance at the global project level, ceteris paribus. 

The empirical indicators are ambiguity is a pathological 

source for psychological malaise amongst organizational 

incumbents with lower performance as an almost invariable 

corollary. Rizzo, House & Lirtzman (1970) have cited- 

several studies concerning role ambiguity and its 

concomitants. "Kahn et al. (1964) indicated that high 

degrees of role. ambiguity were associated with increased 

tension, anxiety, fear and hostility, decreased job 

satisfaction, and loss of self-confidence, often with 

lower productivity. Cohen (1959) found that ambiguous 

definition of a task and inconsistent direction from a 
I 

superi. or resulted in an increase in anxietyq a less 

favorable attitude toward the superior, and a decrease in 

productivity. Wispe and Thayer (1957) .... found that 

managers whose roles were largely ambiguous were the most 

anxious. Mandell (1956) .... (folindl that one of the most 

important characteristics of a good supervisor was the 

ability to issue clear instructions. Supervisors who were 

rated low in performance were also rated low in the extent 
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to which they gave clear information to their 

subordinates.... Smith (1957) .... showed that : (1) when 

groups were asked to solve problems without clarification 

of the role each member was to perform, their efficiency 

was significantly less than when the roles were made 

clear; (2) role ambiguity'markedly reduced group 

satisfaction with'the e:. -perience; and (3) the hostility 

level was significantly higher for groups under conditions 

of role ambiguity as compared to control groups"(P154). 

Brief & Aldag'(1976) have reported significant 

correlationsbetween role ambiguity and an,,.., iety-stress 

r=. 20, p<. 05 ); tension ( r=. 30, p<. 01 propensity to 

leave the organization ('r=. 25, P<.. 05 ); termination of 

employment ( r=. 21, p<. 05 and performance rating by 

supervisor ('r=-. 23, p<. 05 It is apparent from the 

foregoing cit-ations that ambiguity'negates human- 

performance largely through intrapersonal impedances. The 

provision of on--the-spot task structuring, apar t from 

path-goal'clarification and facilitation, has the 

extraneous effect of expurgating the psychological malaise 

associated with ambiguity. This in turn should'be 

beneficial to operatives* p- sychological health and hence 

engenders the affective and behavicural states canduc. ive 

to performance. Sims & Szil'agyi (1975) have concluded 

that initiation of structure within'a high ambiguity 

setting clarifies the path-goal for subordinates with an 
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enhanced satisfaction. House, Filley_9: t Kerr (1971) and 

House, Filley & Gujarati (1971) have reported a positive 

correlation between task structuring and satisfaction. The 

literature is also suggestive of the contributive 

attribute on performance of task structuring. Weed & 

Mitchell (1980) in an overview of the background research 

literature have reported the following ---- 11 .... House 

(1971) .... reported a correlation of -. 41 (p<. 05) between 

initiating structure and role ambiguity.... It also is 

fairly clear that the task oriented style positively 

influences performance. Korman's review (1966) reports 

that of 26 studies reviewed, 20 showed. a positive 

relationship between structuring behaviour on the part of 

the leader and the subordinates' performance., Stogdill's 

handbook (1974) reports the saMe relationship for 13 out 

of 18 studies. A more recent review (Schriesheim & Kerr, 

1977) shows less consistency, with these findings, but the 

conclusion that structuring behaviour impacts performance 

is still viable" (P39). Weed & Mitchell's (1980) own 

finding is a structured task and a structuring 

leadership style reduced perceptions of uncertainty. This 

reduced uncertaintyq in turng was related to higher 

performance and satisfaction" (P58). Structuring 

leadership behaviour has been found to be positively 

related to group performance and superior's rating Willey 

& House, 1969). Consistent with the above findings is 

that of House (1973) --".... leader initiating sýructure 
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was generally positively related to subordinate 

satifaction and performance. This relationship was 

accounted for in terms of variance in subordinate role 

ambiguity, which was shown to have a negative correlation 

with initiating structure" (P173). In sum, the 

theoretical considerations and empirical evidence are 

supportive of the notion that on-the-spot task structuring 

in the face of an ambiguous site work setting has a 

positive contribution on project performance. Hence the 

below hypothesis. 

HYPOTHESIS 6 

Project performance (V11) is directly and 

positively influenced by on-the-spot task 

structuring (VIO). 
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3.2.4.7 DEVELOPMENT OF CAUSAL HYPOTHESIS 7: SITE WORK 

AMBIGUITY (W) - HUMAN PERSONALITY (TOLERANCE OF 

AMBIGUITY) (VS) - PROJECT PERFORMANCE (Vll) LINKAGE 

Retrospectively, in the explication leading to the 

+ormulation 9+ the preceding hypothesis 4, an assertion 

has been put forward with supportive theoretical 

considerations to the effect that the site work is 

ambiguous. Within a work setting characterized by 

ambiguity, a certain human personality characteristic is 

preferrable in the interest of performance. The 

personality dimension which has particular pertinence and 

is believed to have a role in ihfluencing project 

performance is the 'tolerance of ambiguity' which has been 

de-fined by Budner (1962) as "the tendency to perceive 

ambiguous situations as desirable" (P29)'whereas its 

diametric opposite 'intolerance of ambiguity' is "the 

tendency to perceive (i. e. interpret) ambiguous situations 

as sources of threat" (P29). Individuals who construe 

elements of ambiguity as impending cannot be reasonably 

e, -. pected to be in concinnity with their work domain and is 

regarded as a 'mismatch'. On the other hand, individuals 

who view ambiquity as desirable, feel relatively 

comfortable and perhaps even thrive an such work is seen 

as a 'match'. The 'match' notion is the basic premise 

which underlies the developmennt of the hypothesis. It is 
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the belief that the congruency between the personality and 

the attributes of the work domain facilitates the 

attainment of site organizational goals. While a 'match' 

_-is a facilitator, a 'mismatch' is a deb-ilitator in the 

sense that it creates problems which are dysfunctional to 

both the individals and the site organization. 

Incongruency induces psychological pathologies which 

manifest in anxiety, dissatisfaction and other affective 

states resulting in tension and stress. Coping behaviour 

of work demands is impaired to the detriment of 

perf ormance. 

The 'match' motion has featured predominantly either 

implicitly or explicitly in numerous studies on 

organization (e. g. Burns & Stalker, 1961; Lawrence & 

Lorsch, 1967; Woodward, 1965; Hall, 1962; Hage & Aiken, 

1969) whereby the emphasis is on the congruence,, fit, 

balance or consonance inter se the environment, 

organization and its animate and inanimate subsystems or 

subcomponents if productivity, performance, effectiveness 

or goalattainment is to accrue. Pursuing along the same 

notion, Pervin (1968) has asserfed that a congruent fit 

between the individual and the environment is a necessary 

prerequisite for organizational outcomes like performance 

and satisfaction. Notablyq Jahoda (1961). Sheri+ & 

Cantril (1947), Chein (1954)., Lewin (1951), Murray (1938)7 

-9) and others have Forehand & Gilmer (1964), Heider (19. 
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been cited to underscore the individual-environment 

relationship (cf. Pervin, 1968). Lorsch & Morse (1974) 

corroborate Pervin's assertion by furnishing data to 

support their matching hypothesis of a three-way 

congruence amongst personalityg internal and e, -,., ternal-"- 

environments of the work unit. They have found a complete 

three-way congruence is related-to high performance and 

vice-versa. ".... we must conclude that fit between-, the 

individual's predispositions and the unit's"external and 

internal environments is related to both unit performance 

and the individual's feeling of competence 11 (PI17). 

In sum, the 'match' notion which underscores the 

formulation of the hypothesis is boih theoretically viable 
I 

and has the support of the literature. In a similar vein, 

the same logic can be e-xctended to the abovementioned 

linkage. There have been numerous investigations into-the 

individual-work relationship with specific focus on the 

individual and job related variables like motivation 

satisfaction'and productivity or performance (O'Reilly, 

1977; Hackman & Lawler, 1971; Griffin, 1980; Hulin & 

Blood, 1968; Hackman & Oldham, - 1976). The main theme has 

been work design with a prim ary concern for matching 

individual characteristics with the attributesýof the Job. 

The prime intent underlying the 'match' is to minimize or 

eliminate altogether the 'blue-collar blues' (ie. low 

satisfaction, motivation and performance; and high 

absenteeism and turnover); a fairly common human problem 

I 
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in the mass production assembly-line industries. 

The discussion so far might have inadvertently imparted an 

impression of a site operative orientation to the 

preclusion, of site management personnel. This is not 

meant to be the case however-. The 'match' notion is not 

intentionally restricted to the site operative cohort 

alone. The mere fact that site management personnel are 

closely and actively involved with the site work in their 

supervisory/managerial capacity right through the contract 

period cannot be reasonably expected to be insulated from 

the influence of the ambiguity pertaining to site work. 

It is plausible to expect site management personnel to be 

relatively permeable to the ambiguity influence as site 

operative s. The-distinction between site mangement 

personnel and site operatives is readily apparent i. e. the 

former are the 'supervisors' and the latter the'doers'. 

This is where the difference ends and the similarity 

begins in the sense that both cohorts are subjected to the 

same sphere of ambiguity influence. In sum, the 

contention is individuals (both site operatives and site 

management personnel) with a tolerance of ambiguity have a 

built-in predisposition or mechanism to better able to 

cope or tackle site work ambiguity than those at the other 

end of the*personality continuum. They are regarded as a 

congruent fit with the ambiguous character of the work 

they have to undertake or supervise/manage on site. They 
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should find such work less stressful and therefore 

yielding better performance. The preceding discussion 

culmin, --Ates in the hypothesis hereunder. 

HYPOTHESIS 7, 

Project performance (V11) is directly and 

pqsitively influenced by tolerance of ambiguity 

(ve) 

0 
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3.2.4.13 DEVELOPMENT OF CAUSAL HYPOTHESIS 8: SITE WORK 

AMBIGUITY (V7) - HUMAN PERSONALITY (INTERNAL I-E CONTROL) 

(V9) - PROJECT PERFORMANCE (Vil) LINKAGE 

Rotter's (1966) I-E control concept has been 

retrospectively considered in hypothesis 2 as a 

dichotomous personality variable. To recapitulate, I-E. 

control concerns the assigning of control over events. An 

internal (i. e. with an internal I-E control) assigns 

control to himself and believes his behaviour is the 

causal agent of outcomes. On the other hand, an external 

(i. e. with an external I-E control) attributes control to 

the environment and perceives the latter to be the causal 

agent of incidents. The environmental forces govern and 

mould his life. Empirical evidence from the I-E control 

literature is supportive of the assertion that internals 

are generally superior performers relative to externals. 

The foregoing assertion is consentaneous with the 

consectary of attributes associated with an internal I-E 

control orientation. Internals are endowed with personal 

qualities which facilitate performance. Qualities like 

putting forth more effort in their attempts to control or 

manipulate the environment within which they operate; more 

alert to-environmental cues; more active in seel.,, ing and 

cognitively processing task related Wormation; and'more 

importantly, better able to make advantageous use of such 
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information in their pursuit of goals (cf. Lefcourt, 1972; 

Phares, 1973). 1 

Internals. being task and goal oriented are firm believers 

in effort --- > performance --- > reward causal linkage. 

For this reason týey have the tendency to exert more 

effort and as a consequence emerge with higher performance 

and success relative to externals (Szilagyi & Sims, 1975; 

Lied & Pritchard, 1976; Broedling, 1975; Mitchell, Smyser 

& Weed, 1975; Evans, 1974; Kimmons & Greenhaus, 1976) (cf. 

Spector, 1982). Anderson & Schneier (1978) have reported 

superior performance of internals. "There was a 

significant difference in the individual performance of 

the 21 leaders.... with internal leaders.... out-performing 

external leaders ( t=2.26, p<. 05, n=19 Further, groups 

led by internal leaders performed significantly better 

than groups led by external leaders ( t=1.76, p<. 051 n=19 

)11 (P694). In addition,, they have indicated internals to 

be instrumental and task-oriented in behaviour. The 

aforesaid is corroborated by the similar results of 

Anderson, Hellriegel & Slocum (1977) when they report that 

I-E control is significantly correlated with stress 

( r=. 61, p<. 01 and with task centered coping behaviors 

( r=-. 54, p<. 01 The latter are found to relate 

significantly with effectiveness ( r=. 49, p<. 01 ). Watson 

& Baumel (1967) and Houston (1972) have found internals to 

produce better performance under stressful conditions (c+. 
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Dailey, 1980). Heisler (1974) is suggestive of 

employees with an internal I-E control orientation to be 

more effective personally. Using number of promotions, 

salary increments, receipts of awards, current salary and 

grade differential as a global measure of personal 

effectiveness, he has found a significant third-order 

partial correlation coefficient between I-E control and 

personal effectiveness ( r=-. 22, p<. 01 ). Dailey (1980) 

has indicated internals to be significantly more Job 

involved ( t=4. E39, p<. 01, n=281 ); have significantly N 
higher job satis+action ( t=2.60, pf. 01, n=281 ), job 

motivation ( t=2.419 pf. 01, n=28t ) and psychological 

growth satisfaction ( t=4.01, p(. 01, n=2ei ) relative to 

e-xternals. These findings are in accord with 1, Kimmons & 

Greenhaus (1976) on jobinvolvement and PsYchological 

growth satisfaction; Evans (1974) an job motivation; 

Gemmill & Heisler (1972). Organ & Greene (1974) and Sims & 

Keller (1976) an Job satisfaction (cf. Dailey, 1980). 

Spector (. 1982) in a recent overview of. behaviour as'a 

function of locus of control gives a favourable impress ion 

of internals with respect to work related criteria. He 

makes specific claims concerning internals with supportive 

empirical studies cited. He asserts internals to be 

better learners and problem-solvers (DuCette & Wolkq 1973; 

Ude & Vogler, 1969; Wolk & DuCette, 1974); set more 

difficult goals and have a higher need achievement (Yul, 11 & 

Latham, 1978); see their jobs as more purposeful (Organ & 
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Greene, 1974a); have higher work involvement and 

motivation (Lied & Pritchard, 1976; Reitz & Jewell, 1979); 

experience better Job success (Valecha, 1972; Andrisani & 

Nestel, 1976); and finally, higher performers (Majumder, 

MacDonald & Greever, 1977; Broedling, 1975; Hersch & 

Scheibe., 1967Y. 

In retrospection., the previous hypothesis 4 has 

encarnalized a basic characteristic of site work; the 

latter has been contended to be ambiguous. Not only that 

internals. are acknowledged superior performers, their 

attributes appear to match the demands of the site work 

ambiguity. The 'match' is viewed as an added premium with 

an extraneous contributive effect on project performance. 

The rationale behind the Imat: ch' precept condescend's with 

that e,,.,. pounded-in the preceding hypothesis 7 and will not 

be further discussed herein. Information seeking and 

processing is a particularly important function when 

confronted with a persistent shortfall of operational task 

in-Formation at the work-Face. ' The mere fact that internals 

are active in the information domain and in conjunction I 

with their judicious usage of such information renders 

them especially expedient and personally efficacious. 

Internals have been found to fare well in tackling 

ambiguity (Organ & Greeneq 1974), and in adapting 

themselves to environmental flux (Smyser & Weed, 1975). 

They are better able to cope with stress (Anderson, 
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Hellriegel & Slocum, 1977)'and anxiety (VJatson, - 10,67; 

Feather, 1967); concomitants of the preceding-ambiguity 

and-environmental flux., ''To reminisce, it has been argued 

in hypothesis 5 that on-the-spot task structuring is an 

apt response to site work ambiguity. Such response is 

compatible with internals for instrumental task-oriented 

behaviour and internality has been found to be positively 

related (Anderson & Schneier, *1978). To the extent that 

the site work is ill-structured, there is ample 

opportunity for the personality chziracteristic like I-E 

control to exert itself on'performance. III-E seems to 

work best in those situations that are not highly 

structured and which permit-varying interpretations'by the 

subjects" (Phares, 197Z; P5). As a conclusion, given the 

foregoing, logic expects internals on a site to attain 

higher performance relative to -externals. The cumulative 

effects of higher individual and group performance should 

in theory be manifested in higher overall project 

performance. Specifically, internality is predicted to 

exert a positive impact on project performance. Hence the 

hypothesis hereunder. 

HYPOTHESIS 8 

Project per+crmance (VII) is directly and 

positively influenced by internal. 1-E control 

(V9). 
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3.2.4.9 DEVELOPMENT OF CAUSAL HYPOTHESIS 9: PERCEIVED 

SITE ENVIRONMENTAL UNCERTAINTY (PSEU) (V5) - SITE 

INTEGRATIVE MECHANISM (V6) LINKAGE 

Diversification of craft skills typifies a project. An 

increment in project, magnitude and complexity brings about 

an incremental degree in differentiation of craft skills. 

I+ project success is to accrue, it is crucial to strive 

for a corresponding degree of integration. Keeping in 

view the presence of high uncertainty an site, a question 

may be raised ---- Whaý is anýappropriate manner to 

integrate construction work ? What, follows is an attempt 

to address such a question. 

The object to be integrated shall determine the solution 

sought for. Since the construction work constitutes the 

object for integration, its characteristics shall form the 

source for the derivation of an expedient site integrative 

mechanism. To recapitulateg the characteristics a+ the 

construction work'(i. e. task speciali=ation, task 

variability and task interdependence) have contributed to 

the explicative substance in the formulation of the 

hypothesis 1. These characteristics of task 

speciali=ationg task variability and task interdependence 

have been posited as antecedents of complexity, 

nonroutinenessq unpredictability and more importantly the 
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eventual manifestation in uncertainty. Crafts and tasks 

within each craft, whether thay come under the 

jurisdiction of the subcontractors or the main contractor, 

require integration to achieve convergence of efforts if 

the diverse components which go toward the assembly of the 

structure are to be at the right place at-the right time. 

Communication serves as a prime'vehicle for the 

integration of tasks. Tushman (1978) has found evidence 

to substantiate his proposition that communication 

patterns ought to match the demands made by the nature of 

the work if performance is to be attained. Specifically, 

positive relationships between the quantity of 

communication and (a) task romplex. ity; and (b) task 

interde*pendenceg appear to have been established. 

Tushman's results corroborate those researchers who have 

found that complex, tasks call for a high level of 

communication (Hackman, 1968; Hackman & Vidmar, 1970; 

Hallq 1972; Van de Ven, et al., 1976; Hage & Aiken, 1967 

and 1969) (cf. Tushman, 1978). Van de Ven, Delbeaq & 

Koenig (1976) in their analysis of data have indicated 

that an increase in task interdependence is associated 

with an overall increase in the use of all forms of 

coardinative mechanism. Information flow is enhanced as a* 

consequence. Argote (1982) has hypothesized a negative 

relationship between input uncertainty and the use of 

programmed means of coordination (i. e. rules, schedulbd 

meetings and use-of-autharity). Howevero'only a partial 
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support is found for this hypothosis, specifically with 

the Ltse-cf-authcrity component item ( r=-. 53, p<. 01 

For some obscure reason, no support for the e--pected 

positive relationship between input uncertainty and 

nonprogrammed means of coordination (i. e. autonomy, 

policies and, mutual adjustment)- is evident. Van'de Ven, 

Delbecq & Koenig (1976) have identified three different 

modes of coordinative mechanism which organi=ations 

utilize. to integrate tasks or activities. They are ---- 

(a) impersonal; (b) personal; and (c) group modos of 

coordination. The 'impersonal' mode of coordination is 

basically programmed means of coordination i. e. plans, 

schedules7 rules and procedures. 
_ 

The 'personal' made 

involves one-to-one. interactions using vertical and 

- horizontal channels of communication. The 'group' mode 

comprises scheduled meetings for the planned and routine 

matters, and the unscheduled meetings for matters which 

have arisen unexpectedly. Van de Ven, Delbecq & KIcenig 

produce evidence which suggests positive zero-order 

correlations between task uncertainty and personal mode of 

coordination ( r=. 35 and also group mode of 

coordination ( r=. 64 ). Of particular interest is the 

significant increase in the uso of hori=ontal 

communication (a. component item of the personal 

coordination made) with increments in task uný: ertainty 

r=. 52 As ex. pected, a negative =ero-order correlation 

between task uncertainty and impersonal made is indicated 
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( r=-. 49 ). At this juncture., it is felt necessary to 

mat., e explicit that underlying both personal and group 

modes of coordination is the latent concept of lateral 

relation. Galbraith (1973) views lateral relation as the 

selective utili=ation of lateral communicatibn and 

participative decision-making. It involves the lowering 

of decision-making mechanism down the hierarchy to where 

both situational expertise and information excist. 

Mintzberg (1983) posits mutual adJustment to be a key form 

of coordinative mechanism in the adhocratic form of 

organization; of which a site organization strongly 

resembles. In Mintzberg's view, mutual adjustment is the 

utilization of informal communication to integrate work. 

It appears lateral relation and mutual adjustment are 

analoguas concepts since both have a common denominator 

i. e. the intensive use of informal channel of 

communication to coordinate tasks. 

When viewing the aforesaid within the conte,., -. t of site 

environmental uncertainty and with special reference to 

task-related uncertainty, the assertion here is the 

e. -.., change of task-related information ought to be intensive 

on a site in the interest of project performance. Since 

much of construction work processes cannot or are not 

formally prescribed in detail in advance of execution, as 

argued elsewhere in the thesis, therefore it appears 

necessary for site management, especially the foreman and 
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chargehands, to relate to tho labour forco on a rather 

informal basis with the objective of integrating tasics. 

The importance of informal communication on site cannot be 

underestimated. While formal communication is static and 

slow moving, its opposite. i. e. informal communication is 

dynamic and quick to respond to the changeable nature of 

the site environment. "Most'work- just cannot get done 

without.... informal communication" (Mintzborg, 1979; P49). 

This pertains particularly to construction work. 

Consistent with proponents who viewed organizations as 

information processing systems (Tushman & Nadler, 1978; 

Galbraith, 1973), an effective way to cater for intensive 

communication and to enhance information flow on site is 

via the informal channel of communication. Otherwise the 

hierarchical (i. e. vertical) channel would be overloaded 

to the detriment of the site organization. It must be 

pointed out that the informal channel is utilized as a 

supplement to the hierarchical channel and not as a 

replacement. It cannot be overemphasized that the success 

of integration using the informal channel of communication 

depends much on the quality of human relations amongst the 

labour force itself and between the labour force and site 

management. "Any attempts toward developing a 'Community 

of workers' rather than the usual isolated trades working 

side by side with little communication could only add to 

the success of the building venture. If tradesmen know 

one another, they arc in a better position to aid one 

- 105 - 



another ..... A common lunch room or an occasional after 

work beer party at the builder's expense could facilitate 

the interrelation between tradesmen" (Riemer, 1979; 

P151-152). In sum, within a site environment the informal 

communication preponderates the formal communication in 

the domain of site integration. The preceding can be 

attributed to uncertainty which is construed as a 

continge'nt factor influencing the ex. tent of informal 

communication as a basis for integration an site. 

It is be-fitting at this stage to concern oneself with the 

configuration of the site integrative mechanism; a 

mechanism with features capable of accommodating the 

demands of the uncertainty intrinsic to the site 

environment. The site integrative mechanism is to be 

conceptualized as an integrative continuum with a 

diminishing degreeof prescriptiveness. The integrative 

I continuum may be dichotomized into the 'prescriptive' mode 

at one end and the 'nonprescriptive' made at the other. 

The underlying distinction between the two modes resides 

in the routing of information flow -For the purpose of 

integration. The prescriptive made has a high dependence 

on the formal hierarchical channel as its principal means 

of communication. In conýrast, the nonprescriptive mode 

largely directs the flow of information via the informal 

communication channel. Each made is constituted by a 

colligation of integrative devices which are differing in 
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fcrms but similar in the infcrmation routo. Elements a+ 

the prescriptive mcdo are integrative devices which aro 

formally prescribed in advance such as written rules & 

procedures; formally prescribed work plans, programmes & 

schedules; scheduled formal meetings; and direct 

supervision. The nonprescriptive made consists of 

informal integrative devices such as impromptu informal 

meetings and mutual adjustments, both of which are 

initiated and utilized an a need basis. In conclusion, 

uncertainty has been identified as a contingent force and 

its i. ncrements have the propensity to shift the emphasis 

toward the nonprescriptive end of the integrative 

continuum. The assertion is an increment in perceived 

site environmental uncertainty (PSEU) is matched by a 

corresponding increase in the usage of the nonprescriptive 

made of the. site integrative mechanism. Hence the below 

hypothesis. 

HYPOTHESIS 9 

The intensity of utilization of the 

nonprescriptiva mode of the site integrative 

mechanism (V6) is directly and positively 

influenced by perceived site environmental 

uncertainty (PSEU) (M. 
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3.2.4.10 DEVELOPMENT OF CAUSAL HYPOTHESIS 10 : SITE 

INTEGRATIVE MECHANISM (V6) - PROJECT PERFORMANCE (VII) 

LINKAGE 

The employment an site of intensive craft diversification 

incurs a high degree of fragmentation. The effect of 

fragmentation must-be countered or attenuated in the 

interest of project performance. It is precisely the 

foregoing which has elevated the status of site 

'integration as a dominant site managerial function. 

Indeed the site integrative function enhances in 

importance and in its influence, on project performance as 

the project magnitude and. complexcity increase. 

Attestation of the foregoing lies in the creation of one 

or more separate site organizational positions (e. g. 

subcontractors coordinators) totally devoted, to 

integration on super projects. The crucial role played by 

site integration hasýbeen recognized in the construction 

management literature. Integration of building services 

has been the central theme in Barton, Monaghan & Spiers 

(1978) and Barton (1983). The significance of site 

integration to project performance cannot be 

overemphasized. There is every compelling reason to 

believe that any severe shortcoming in the site 

integrative function will have an adverse repercussion on 

project performance. Perhaps the foremost dotrimental 
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effect is the disruptivc influence on the work+low on 

site. Discontinuity of work+low, if remains unchecked, 

could manifest in the project lagging in progress, ' 

finishing behind the contr'act programma'and, most 

possibly, a diminished financial status for the contractor 
I 

concerned. 

In an attempt to substantiate the site integrative 

mechanism (V6) - project performance (V11) linkage'with 

empirical evidence, the findings of Argote (1982) and 

Cheng (1983) which are of significant value to the 

development of the hypothesis will be cited hereafter. 

Argote (19e2) has indicated that "programmed means of' 

coordination made a greater contribution to organizational 

effectiveness under conditions of low uncartainty than 

under conditions of high uncertainty. Conversel'y, 

nonprogrammed means of coordination mode made a'-greater' 

contribution to organizational effectiveness when 

uncertainty was'high than when it was low" (P420). From 

the viewpoint of the presence of high uncertainty an site, 

the finding pertaining to. the nonprogrammad coordinative 

mode has particular pertinence. In Argate's view, 

. programmed coardinative made refers to rulesq scheduled 

meetings and use-of-autharity whilst nonprogrammed 

coardinative mode"concernsý autonomy, policios and mutual 

adjustment. Chong (1983), in studying the moderating 

effect of intardependonce an the relationship between 
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coordination and organizational performance, has reported 

that "as the level of interdependence increases, the level 

of coordination and the impact of coordination on unit. 

output also increase" (PI56). And "as indicated by the 

amount of variance e. -., plained.... coordination appears to be 

a major determinant of the output quality ( r"-*=. 21 ) and 

output quantity ( r2 =. 25 ) of high interdependence 

org. -Anizations"(P161). It is worth recapitulating that 

high interdependence features predominantly at the inter 

and intracraft levels. Hence Cheng's finding is of 

considerable significance here. In sum, the 

aforementioned studies provide two empirical indicators 

which are feasible +or extrapolation to a site setting. 

Firstly, the indication is nonprescriptive I or 

nonprogrammed in Argote (19e2) 3 mode of integration best 

suits the construction work and logically points to the 

preponderance of impromptu informal meetings and mutual 

adjustments as the principal integrative devices an site. 

Impromptu informal meetings and mutual adjustments 

facilitate the information flow and multiply the ability 

of the site organization to handle information by several- 

fold. Hence the high demand for information generated by 

the'nature of the construction work is catered for and 

unequivocally an effective manner to accommodate the 

concomitant uncertainty. The preceding is consonant with 

Tushman (1978) and Galbraith (1973) who maintain the view 

that a congruency between information handling ability and 
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Wormation demand is critical +or organizational 

performance. Secondly, the impact of integration an 

project performance is underscored. The above discussion 

justifiably culminates in the hypothesis*herounder. 

HYPOTHESIS 10 

Project performance (VII) is directly and 

positively influenced by the use of the 

-nonprescriptive mode of the site integrative 

mechanism (V6). 
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3.2.4.11 DEVELOPMENT OF CAUSAL HYPOTHESIS 11 

SITUATIONAL CONSTRAINT (VI) - PROJECT PERFORMANCE (Vll) 

LINKAGE 

Much research effort. has been expended on the 

socio-psychological domain in an attempt to offer an 

ex. pository discourse of the human performance phenomenon 

wi thin work setting. As a consequence, a voluminous 

literature on the theoretical and empirical considerations 

pertaining to job performance has been accumulated over 

the years (e. g. Vroom, 1964; Maslow, 1943; Porter & 

Lawler, 1968; Fisher, 19eO; McGregor, 1960; McClellandp 

1961; Herzberg, 1966; Lawler & Porter, 1967; Hackman. & 

Porter, 1968). The treatise has been predominantly along 

the individual characteristic perspective (e. g. attitudes, 

motivation, satisfaction) and to the neglect of the 

mediating role of the situational work constraining 

variables. Schneider (1978) has hinted the probable 

intervention of the situational constraining factors on 

the ability-performance linkage. The significance of the 

influence of the work setting characteristics on 

performance has been reco-Inized in. Campbell & Pritchard 

(1976); Campbell, Dunnette, Lawler & Weick (1970); Dachler 

& Mobley (197Z); and Terborg (1977) (cf. Peters, O'Connor 

& Rudolf; 1980). In the construction field, Gilbrath 
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(1909) has managed to enhance the bricklaying output by 

making the associated work conditions facilitative to the 

bricklaying operation. Burch (1979) has identified and 

highlighted a range of situational factors unique to the 

construction work setting which impedes project progress. 

it appears the conditions immediate to a work setting be 

it within a manufacturing factory or on a c. onstruction 

site can account for the unexplained variance in 

performance. 

In a theoretical e-xposition of work performance, Blumberg 

& Pringle (1982) have posited work performance to be a 

tri-determined phenomenon. They have postulated that work 

performance is the outcome of the interaction of-three 

dimensions, viz 

(1) capacity to perform; 

willingness to perform; and 

(3) opportunity to perform. 

They are critical of the existing literature for not 

focusing attention an the last dimension, the 'opportunity 

to perform'. In their view the latter could well explain 

the rather divergent findings which have emerged between 

the predictor-variables and Job performance as the outcome 

variable. Opportunityq as defined by them, is "the 

particular configuration ý+ the field of forces 
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surrounding a person and his or her task that enables or 

constrains that person's-task, performance and that are 

beyond the person's direct control" (P565). The foregoing 

notion of opportunity is dravin upon to conceptualize the 

situational constraint concept. For the present purpose, 

situational constraint as a concept is hereby defined as 

the e-, -,. tent of the absence of opportunity to perform-an 

site. The concept can be envisaged in terms of a 

facilitative - inhibitive continuum whereby the degree of 

impedance can be assessed. 

Pursuing a similar theme, Peterss O'Connor & Rudolf (1980) 

and Peters & O'Connor (1980) have urged for, more research 

attention an the facilitative/inhibitive conditions-and 

their impact on task performance. To facilitate 

research, Petersq O'Conner & Rudolf (1980) have derived a 

tentative taxonomy of situational-impediments comprising a. 

list of variables pertinent to task performance_ý The - 

eight groups of situational resource variables so 

identified are listed hereunder ---- 

(1) Job-related information; 

(2) Tools and equipment; 

(3) Materials and supplies; 

(4) Budgetary support; 

(5) Required services and help from others; 

(6) Task preparation; 
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(7) Time availability; and 

(S) Physical work environment. 

While recognizing that the tawonomy dams not embody all 

the situaticnal impediments which are active within a 

construction work setting, nevartheless it does capture 

major variables which have been found by Burch (1979) to 

range from fairly important to critical in causing 

construction delays. In a survey of 45 construction 

projects conducted by Burch (1979), 73.5% are found to be 

behind contract programme. The lag in progress is 

attributed to delays caused by the presence of situational 

impediments or, to paraphrase, the absence of adequate 

opportunity to perform. Adverse weather, non-availability 

of materials, tools, equipment and information are just 

some of the factors causing severe construction dolays. 

More recent investigations Provide corroboration. 

Borcherding, Sebastian & Samalson (1980) and Borcharding & 

Garner (1981) have examined the productivity problems 

confronting super projects in the United States. They 

have indicated that the non-availability of materials and 

tools are amongst the impediments to productivity on site. 

In their view these impediments arc demotivators having 

significant adverse impact an the morale of the labour 

force. Mitigation or ramoval of the demotivators is 

necessary to improve productivity. Handa & Rivers (1983) 

have concluded that "downgrading incidents arc rosponsibla 
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for a substantial loss an construction projects 11 

(P190). According ýo them a downgrading incident is an 

unpredictable occurrence with a negative influence on the 

project progress. 

In sum, site management and operatives are well aware of 

the extreme susceptibility of construction work to the 

impact of situational impediments. Numerous construction 

projects suffer from varying degrees of situational 

constraint and the empirical studies cited above bear 

testimony to the assertion. It is apparent that 

situational constraint negates project performance and the 

empirical evidence points in the same direction. In the 

construction industryq the effects of situational 

constraint manifest in construction delays which if 

serious enough could produce morale and productivity 

problems an site. ".... it is recognized that .... 

situational constraints on performance may also tend to 

reduce the motivation levels of workers, over time, by 

lowering their expectancy beliefs that effort will lead to 

successful performance.... participants expressed negative 

affective reactions to the inhibiting work settings ..... 

The most common of these reactions were frustration and 

dissatisfaction" (Petersi O'Connor & Rudolf, 1980; P83). 

An eventuality could well be for the priject lagging 

behind in performance and incurring financial losses. 

Hence the below hypothesis. 
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1, HYPOTHESIS 11'' 

Project performance (VII) is directly and 

negatively influenced by situational constraint 

(vi). 
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3.2.4.12 SUMMARY OF HYPOTHESES 

-. -Having'completed the development of-the"partial causal 

modal of project performance, to help recapitulate a list 

of the eleven causal hypotheses so formulated is provided 

hereunder 

HYPOTHESIS I 

Perceived site environmental uncertainty (PSEU) (V5) is 

directly and positively influenced by : --- 

W 'task specialization, task variability and task 

interdependence (VW; and 

(ii)'rescurce'dependency (V3). 

HYPOTHESIS 2 

Perceived site environmental uncertainty (PSEU) (VS) is 

directly and negatively influenced by internal I-E control 
(M. 
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HYPOTHESIS 3 

Project performance (V11) is directly and negatively 

influenced by perceived site environmental uncertainty 

(PSEU)(V5). 

HYPOTHESIS 4 

Site work ambiguity (V7) is directly and positively 

influenced by perceived site environmental uncertainty 

(PSEU)(V5). 

HYPOTHESIS 5 

On-the-spot task structuring (VIO) is directly and 

positively influenced by site work ambiguity (W). 

HYPOTHESIS 6 

Project performance (VII) is directly and positively 

influenced by on-the-spot task structuring (VIO). 
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HYPOTHESIS 7 

Project performance (V11) is directly, and positively 

in+luenced by tolerance a+ ambiguity (VB). 

HYPOTHESIS 8 

Project performance (V11) is directly and positively 

influenced by internal I-E control (M. 

HYPOTHESIS 9 

The intensity of Ltilization of the nonprescriptive made 

a+ the site integrative mechanism (V6) is directly and 

positively influenced by perceived site environmental 

uncertainty (PSEU) (V5). 

HYPOTHESIS 10 

Project per+ormance (Vil) is directly and positively 

influenced by the use of the nonprescriptive mode a+ the 

site integrative mechanism (V6). 
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HYPOTHESIS 11 

Project performance (VII) is directly and nogatively 

influenced by situational constraint (Vl). "- 
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4.1 RESEARCH INSTRUMENTS 

4.1.1 INTRODUCTION 

This chapter concerns the measurement of variables. 

Having developed the partial causal model of project 

performance on a priori theoretical-conceptual 

considerations, a point has been reached which, 

necessitates the variables to be operationalised so as 

to facilitate the verification of the postulated 

hypotheses within field setting. The 

operationalisation process has the effect of bridging 

the gap between the conceptual and empirical domains. 

It affords measurability to a variable via one or 

more scale items designed to tap its pre-specified 

conceptual definition. When an appropriate scale is 

available for a variable, it will be used either 

intact or adapted to suit. In the event of 

non-availability the construction of an entirely new 

scale is warranted. Ideally scales should be 

construction orientated7 not too abstract and above 

all meaningful to the intended participants. 

Attempts will be made to satisfy the preceding 

criteria as far as possible. 

4.1.2 TABULATION OF_RESARCH INSTRUMENTS 

The entire operationalisation process culminated in 

I 
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two sets of questionnaire documents; 'Construction 

Site Questionnaire One' and 'Construction Site 

Questionnaire Two' for site management and site 

operative cohorts respectively. Unless indicated 

otherwise, all scales embodied within the 'Construction 

Site--d-ýestio*nnaire One' are intended - for ev -e. ry 

personnel within the site management cohort. 

Research instruments are tabulated in Table 1 for 

ease of locating them within the two sets of 

questionnaire documents which will be administered on 

site for the purpose of data collection. A sample of 

the two sets of questionnaire documents is appended 

in the appendix. The remainder of this chapter will 

concern each scale in turn. 
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TABLE 1: Tabulation of Research Instruments 

-- ------- --------------------- -- -------- --- ------- L. 0CA -- T ----------------- I. 0 N 

- -------- --- ------- -- --------- ---- SCA LE/INDEX 1 Construc tion Site 7 Construction Se 
1 Question naire One Questionnaire Two 
1 (refer a ppendix) A (refer appendix) 

-- ------- ------------ ---- - -------- --- ------- 11 - -- -------- 
I. 7 Task specialis; 

ýion Section C: items 1 
195 &9 

- --- - II. Task variabil7t y7 : Section C: items 1 
1 29691091 2914 & 16 

---------- --- - ----- III. Task interdepeýjýe 1 Section S - Can adaptation of 1 3&7 
Mohr's (1971) 
subscale3. 

IV. Site work ambiguity Section C: items 1 
1 498911913915917 & 

18 

-- -- --- - - -------- V. On-the-spot task Section D: items 1 
structuring Ean 1 1 to 10 
adaptation of 
Stogdill's (1963) 
Leader Behaviour 
Description 
Questionnaire 
initiating structure 
subscale3 

VI. Situational 1 Section E: items 1 
constraint 1 1 to 11 

---------- - VII. Resource:. dependency 1 Section F: items 
I to 4 1 

VIII. Perceived site Section G: items 
environmental 1 1 to 12 
uncertainty (PSEU) 

IX. Site integrative 1 Section H: items 1 
Mechanism 1 to 6 

---- -------- - --- -------- X. Project performance 1 Section I: items 1 
index 1 1 to 3 0 

It Is 
- 

11 
XI. Rotter's (1966) I-E 1 Section J: items 1 Section B: items 1 

control 1 1 to 29 : 1 to 29 Is 

- ------- ------ ----------- -i -------- --- ------- -i ------------------ - XII. Budner's (1962) 1 Section K: items 1 Section C: items 1 
intalerence of 1 1 to 16 1 1 to 16 
ambiguity 

- ------- ----- --------- - - ----- -- ---- - -- --------------- - 
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TASK SPECIALISATION SCALE 

The task specialisation measure is a three-item scale 

operationalised to reflect the degree of skill 

differentiation of construction crafts. The scale is 

to be scored toward high task specialisation; with 

the lowest possible score of 3 and the highest of 15. 

im. IMA TASK VARIABILITY SCALE, 

A siv. -item scale has been designed to tap task 

variability of construction crafts or trades. 

Underlying the scale is the conceptual definition of 

task variability i. e.. the variance from set patterns 

of work. It is to be scored in the direction of high 

task variability. Scares may range from 6 (lowest 

score) to 30 (highest score). 

A. j.. j. j. 5 TASK INTERDEPENDENCE SCALE 

I 
Task interdependence is to be measured using an 

adapted two-item subscale of Mohr (1971). The scale 

is intended to tap the degree of task connectedness. 

Sufficient construct validity has been reported iM 

Van de Ven, Delbecq & Koenig (1976). High scores 

indicate high task interdependence and vice-versa. 

Lowest possible scare is 2 and the highest is 10. 
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SITE WORK AMBIGUITY SCALE 

A seven-item scale has been constructed to measure 

site work ambiguity whose definition has been stated 

as the absence of adequate task information at the 

work-Face. Scored in the direction of high ambiguity; 

with a possible range of between 7 (lowest score) and 

35 (highest score). 

4.1.7 ON-THE-SPOT TASK STRUCTURING SCALE 

The measure is an adaptation of the 'initiating 

structure' subscale of Stogdill's (1963) Leader 

Behaviour Description Questionnaire Form XII (cf. 

Cook,, Hepworth, Wall & Warri. 1981). The scale has, 

been operationalised to mirror "the degree to which 

the leader initiates psychological structure for 

subordinates by doing such things as assigning 

particular tasks, specifying procedures to be 

followed, clarifying his expectations of subordinates 

and scheduling work to be done" (Housý, 1973; p141). 

While the original subscale has been designed to tap 

subordinate's view of leadership behaviour, the 

adapted ten-item scale is'intended for direct 

administration to site management personnel for the 

sole purpose of measuring their managerial/supervisory 

behaviour. Considerable internal reliability evidence for 

the original subscale has been reported in Cook, Hepworth, 

Wall & Warr (1981) and all indications are it has high 
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internal reliabili. tY- The scale is to be scored 

toward high task structuring; with 10 as the lowest 

possible score (i. e. least task structuring) and 50 

the highest (i. e. maximum task structuring). 

SITUATIONAL CONSTRAINT SCALE 

For the sake of measurement, the situational 

constraint concept is operationalised to tap the 

extent of the absence of opportunity to perform on 

site. The scale draws upon some relevant conceptual 

components of Peters, O'Connor & Rudolf's (1980) 

taxonomy of situational resource variables pertinent 

to performance. The specific components involved are 

(a) job-related information (item 1); (b) tools 

and equipment (item 2); (c) materials & supplies 

(item 3); (d) required services & help from others 

(item 4); and (e) work environment (items 5& 6). 

The remaining items are derived from factors found to 

be potentially significant on a site (c. f. Burch, 

1979) ---- M labour (items 7,9.10 & 11); and (g) 

organisational (item 8). From the standpoint that this 

scale is a derivative of previous research works, it 

is reasonable to infer that this scale contains the 

major elements recognised to be potentially active on 

a site. This eleven-item scale is to be scored with a 

high score reflecting high activity of impediments 

and vice-versa. The lowest possible score is 11 and 
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the highest is 55. 

4.1.9 RESOURCE DEPENDENCY SCALE 

Resource dependency is to be measured with a 

four-item scale designed to tap the extent of 

reliance of a site on the external environment for 

resources. A high score inidcates high dependency 

and vice-versa. Scores can range +ram 4 (lowest 

score) to 20 (highest score). 

4.1.10 PERCEIVED SITE ENVIRONMENTAL UNCERTAINTY 

(PSEU) SCALE 

To recapitulate, a decision has been taken earlier, on 

to conceptualise the PSEU concept in the same fashion 

as, Duncan (1971). After given careful 

considerations, it has to be acknowledged here that 

Duncan's uncertainty scale, either in its intact or 

adapted +orm, is-not expedient on a site. Hence an 

attempt will be made to devise an entirely new scale 

for the PSEU concept. Basing upon the PSEU 

conceptualisation previously stated in the'thesis,, 

the, operationalisation process culminated in a- 

twelve-item-PSEU scale. Lack of information : items 

19293 & 4; unsure of the outcome : items 5,6, T & G; 

and ability or inability in assigning probabilities 

items 9,10,11 & 12. The PSEU scale is to be scored 

toward the high uncertainty end. A high score 
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indicates a high level of PSEU and vice-versa. The 

lowest possible score is 12 and the highest possible 

is 100. 

4.1.11 SITE INTEGRATIVE MECHANISM SCALE 

Site integration is to be measured with a six-item 

scale constructed to tap the degree of 

nonprescriptiveness of the site integrative 

mechanism which is consistent with its previously 

stated conceptualisation. The first four items 

concern elements of the prescriptive mode ---- item 

1: written-rules & procedures-, item 2: formally 

prescribed work plansq programmes & schedules; item 

3: scheduled formal meetings; and item 4: direct 

supervison. The remaining two items concern elements 

of the nonprescriptive mode ---- item 5: impromptu 

informal meetings; -and item 6: mutual adjustments. 

Scoring, is in the direction toward the 

nonprescriptive end of the continuum. High score 

indidates-emphasis on the use of nonprescriptive 

integrative devices and vice-versa. Scores can range 

from 6 (lowest possible scare) to 45 (highest 

possible score). 

4.1.12 PROJECT_PERFORMANCE INDEX 

Recognising that project performance may have 

different meanings to different interest groups, it 
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is to be operationalised in a fashion consistent with 

the generally acceptable view of what constitutes 

performance in the eyes of contractors. The-three 

strands which make up the project performance 

-composite measure are ---- (a) time schedule; (b) 

cost budget; and (c) quality of work. The result is a 

three-item index. Score range of between 3 (lowest 

project performance) and 9 (highest project 

performance). 

4.1.13 ROTTER'S (1966) I-E CONTROL SCALE 

Rotter's (1966) I-E Control Scale will be used for 

measuring a person's locus of control orientation. 

Using a forced-choice format the scale compri . ses 29 

paired-items of which 6 are fillers. It is a widely 

used scale with acceptable internal reliability. 

Kuder-Richardson reliability coefficient of . 70 has 

been reported for a college student sample (N=400). 

Test-retest reliability coefficients of . 72 (N=60; 

after one-month period) and . 55 (N=117; after 

two-month period) also have been reported. With 

regards validity, some recent studies might have 

raised slight reservation ---- (i) the scale has been 

found to have significant correlations (although 

mostly low) with measures of social desirability 

response set i. e. Marlowe-Crowne's Social Desirability 

Scale and Edward's Social Desirability Scale; and 
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(ii) factor analysis results indicated the 

possibility of the scale tapping more than one 

factor. Nonetheless, while knowledging that "there 

are methodological problems to be resolved ... 

Rotter's scale is still to be recommended as a 

measure of generalised I-E expectancy" (p229) 

(Robinson & Shavers, 1973). The scale is to be 

scored in the direction of e>,. ternal control 

orientation. The lowest possible score is 0 (most 

internal) and the highest possible is 23 (most 

external). 

BUDNER'S (1962-)-INTOLERANCE OF AMBIGUITY 

SC-AL-E 

Budner's (1962) Intolerance Of Ambiguity scale will 

be used for tapping tolerance-intolerance of 

ambiguity personality trait. It consists of a 

balanced 16 items, with half of the items positively 

worded and the other half negatively worded. Scores 

range from 16 (lowest-intolerance of ambiguity) to 

11'2-(highest intolerance of ambiguity). Cronbach's 

alpha reliability coefficients vary from between . 42 

and . 62. A test-retest reliability coefficient of 

. 85 over a period of two to four weeks has been 

reported. The scale has been found not to correlate 

significantly with 'agreement response set' and 

Edward's Social Desirability Scale ---- indicating 
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discriminant validity. There is also evidence 

substantiating convergent validity; for the scale 

correlated significantly at it. 05 level with other 

similar scales i. e. Princeton Scale, Coulter Scale 

and. Walk Scale (. 50,,. -'36 & . 54 respectively). Ex. pert 

opinion is favourable of this scale as a. measure of 

tolerance-intolerance of ambiguity (a+. Robinson & 

Shaver, 1973). 
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5.1 ENLISTING_C9gEE-RejjjON FROM THE INDUSTRY 

To enlist cooperation from the in. dustry for the 

purpose of both the pretest and main data 

collections, a copy of a letter requesting 

participation together with a research brief and a' 

reply form (for specimens refer appendix) were mailed 

to each of a total of 186 contracting arganisations 

within Scotland over a period of four weeks., -Names 

and addressess o+-these contracting organisations 

were extracted from a few sourcesq notably: - 

(a) 'Directory of Members'(1983-84), The Edinburgh & 

District Master Builders' Association, 

Edinburgh; 

(b) 'Sell's Building Index' (62nd Edition; 1985), 

Sells Pubs Ltd., Surrey; 

(a) 'The National Register of House-Builders & 

Developers' (March 1980 Edition), The National 

House-Building Council, London; 

(d) 'The Yellow Pages for Edinburgh' (1984 

Edition), British Telecomq Reading. 

A second letter requesting for projects submission 

together with a reply form (for specimens refer 

appendix) -, 4ere posted to each of those organistions 

which have replied indicating willingness to 

participate in the research programme. An analysis 

- 133 - 



of the outcome to the call for cooperation is as 

tabulated in Table 2. It is apparent that ZI 

contracting organisations submitted in projects +or 

consideration and selection prior to actual site 

visits for data collections. 

The 31 contracting organisations submitted a total of 

46 projects from which P5 are considered suitable for 

both pretest and main data collection phases (refer 

Table 3). The criteria used in the selection process 

are :- 

(a) generic construction type : building as mpposed 

to civil or industrial engineering; 

(bY stage oý completion : 25-85%; 

(C) new construction or alternation/renovation (not 

minor repair job) or combination of the 

foregoing. 
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TABLE 2: An analy2is o+ the outcome to the call for 

No % 

Undelivered .......... .......... .. 6 3. 2 

Did not reply at all ............... 137 

Replied but with negative 

response .......................... 

Replied with positive 

response but +ailed 

to submit in projects 

as requested despite 

reminders ......... ........ 

Replied with positive 

response and submitted 

projects as requested ............. 

Total posted out : 

3 

9 

31 

7Z;. 7 

1.6 

4.8 

16.7 

--------- -- 

1 E36 ý00.0 
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j8L3L-E_3: An analyMis_o+_RCgjggts submitted_by_tbg_; ýj 

qqQtCA%ting_pCqgaisations 

No 

Projects rejected .................. 11 23.9 

Projects considered 

suitable for pretest 

main data collection 

phases .............................. 35 76.1 

Total no. of projects submitted : 46 100.0 
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g. 2.2 PSYCHOMETRIC PROPERTIES OF RESEARCH INSTRUMENTS 

INTRODUCTION 

Within the sphere of empirical measurements the 

concepts of reliability and validity have 4eatured 

predominantly. This is reflected by a growing 

concern in the literature for reliability and 

validity of measuring instruments used in research 

(Tosil Aldag & Storey, 1973; Carmines & Zeller, 1979). 

This concern is rightly legitimate on the ground 

that grossly inadequate reliability and validity can 

severely undermine confidence on research results to 

the extent of total discreditability at the extreme. 

A research will not be considered complete without 

putting forth efforts to evaluate the quality of the 

research instruments involved. In the light that 

"poor measurement can invalidate any scientific 

investigation" (Kerlingerg 1973; p473)9 a decision is 

hereby taken to ascertain the psychometric properties 

of scale tabulated in Table 1 by using a pretest 

sample 
I 
prior to the main data collecti 

I 
onphase. 

In approaching the subject o+ reliability and 

validity assessment, it is necessary to clarify at 

the outset that both reliability and validity are not 

"an all-or-none property"; each is a "matter of 

degree" (Carmines & Zeller, 1979; p13) measured by a 
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coe-F+icient varying between 0 and 1. A discussion a+ 

reliability invariably involves the issue, of 

measurement. Error free measurement is practically 

unachievable in the social sciences and error will 

almost always be present irrespective. 

Notwithstanding, this is not to argue that excessive 

error is justifiable nor acceptable. Given the, 

nature of any social phenomenon with. its inherent 

abstraction and complexity, it would be unrealistic 

to expect identical results across repeated 

measurement attempts. However, this is not to be 

construed that the results so obtained do not exhibit 

a consistent pattern. It is basically this 

consistency of result around which revolves the 

notion, of reliability. Consistency and reliability 

covaries in direct proportion. The "tendency toward 

consistency found in repeated measurements of the 

same phenomenon is referred to as 'reliability"' 

(Carmines & Zeller,. 1979; p12). While reliability is 

empirical in essence, validity, on the other hand, is 

theory grounded. Validity deals with the linkage 

between an abstract concept and its empirical 

indicant. A measuring instrument may be reliable 

and yet invalid if it measures concept other than the 

one of interest. Like reliability, absolute validity 

is an idealistic notion and will'unlikely be realised 

in practice. 'Validity' may be defined as the e,..,. tent 
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the instrument measures the intended concept. Having 

introduced reliability and validity in rather general 

terms, the intention now is to advance the subject 

matter a step further by bringing into the 

discussions the available differing techniques of 

evaluating reliability and validity of measuring 

instruments. To avoid any misunderstanding, the 

terms 'scale', 'measure' and 'instrument' are 

synonyms and will be regarded as such in the 

following sections. 

5.2.2 RELIABILITY 

The evaluation of reliability of a measure can be 

undertaken using one of the four main techniques 

given as ---- (a) test-retest procedure; (b) alternate 

-form procedure; (c) split-halves procedure; and (d) 

internal consistency procedure. Each technique will 

be reviewed separately pointing out reasons why it is 

adopted or'discounted in the assessment of 

psychometric properties. 

5.2.2.1 TEST-RETEST PROCEDURE 

Test-retest, as the name suggests, is the 

administration of identical measure to-the group of 

respondents at two points in time. The correlation 

between the scores obtained by the two 0 

administrations provides a numerical estimate o+ 
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reliability. While the idea involved is simple, this 

technique has its inherent impracticality in that 

two administrations of the measure to the same 

respondents are needed. The foregoing is extremely' 

difficult to satisfy in this research an the ground 

that the chance of getting two cooperations from 

personnel on each site is very remote indeed. To 

secure one cooperation is difficult enough never mind 

two. Moreover, site personnel. especially site 

operatives do change with time which means there is 

no assurance that the respondents will remain same at 

the second administration. Lastly, a signi+icant 

weakness of this procedure is 'memory effect' : 

experience gained in filling in the measure the first 

time may unduly introduce a bias the second time 

round especially when the time interval is relatively 

short. Henceq test-retest is ruled out. 

ALTERNATE-FORM PROCEDURE 

Basically, alternate-form procedure involves 

administering two. equivalent versions of the same 

measure at a recommended two-week time interval. 

Scares on the two versions are then correlated to 

give a coefficient of reliability. Apart from 

associated with the practical limitations of 

test-retest procedure mentioned previously, this 
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proceoure has the unique difficulty of having to 

devise two equivalent versions of the same measure 

with the elements of parallel measurements (i. e. 

identical means, variances and intercorrelations) to 

satisfy. A task extremely difficult to achieve in 

most if not all cases. Given the circumstances., the 

decision is to drop this procedure. 

5.2.2.3 SPLIT-HALVES PROCEDURE 

Split-halves procedure concerns the partitioning of a 

measure into two halves for administration 

simultaneously. The correlation between the two halves is 

the reliability estimate. Partitioning may be 

achieved by splitting component items into 

even-numbered and add-numbered groups or using random 

selection method. These are the more common 

approaches. Unfortunately, a problem characteristic 

of this procedure is the lack of consistency of 

reliability estimate generated by different splits 

even though the same component items are involved. 

The latter is good enough reason to reject this 

procedure. 

5.2.2.4 INTERNAL CONSISTENCY PROCEDURE 

The last evaluation technique for reliability is 

known as the internal consistency procýdure 

specifically, an assessment of the homogeneity of 
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component items. The important merits of this 

procedure lie in its single administration of the 

measure and no e,..,. tra effort on partitioning of the 

component items required. The foregoing is the prime 

reason for its employment here. In order to generate 

a summary statistic indicative of internal 

consistency reliability, well accepted 

Kuder-Richardson 20 formula (KR-20) and Cronbach's 

Alpha formula will be employed in computations at a 

latter stage. The former is good for a measure with 

dichotomous items (scared 0 and 1) and the latter for 

polychotomous items. 

5.2.3 VALIDITY 

The notion of validity may be distinguished into 

three main categories by the validation procedures 

employed ---- (a) criterion-related validity; (b) 

content. validity; and (c) construct validity. Like 

reliability, the suitability of each validation 

procedure will be reviewed. 

5.2.3.1 CRITERION-RELATED VALIDITY 

Criterion-related validity concerns correlating a 

measure with some theoretically pertinent external 

criterion. For instance7 W-level examinations are 

considered a valid predictor if they are able to 

forecast university success well. A high correlation 
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between W-level examinations and eventual 

uni versity success is an indicator of high 

criterion-related validity and vice-versa. In the 

words o-f Nunnally (1978), criterion-related validity 

"is at issue when the purpose is to use an instrument 
zzý. % 

to estimate some important form of behaviour that is 

external to the measuring instrument itself, the- 

latter being referred to as the criterion" (p87) (cf. 

Carmines & Zeller, 1979). A pre-requisite for 

undertaking such validation is, of course, the 

existence of some relevant criterion. Unfortunatelyv 

this has the effect of restricting the widespread use 

of criterion-related validation in research. In many 

research situations such as this one, the foregoing 

pre-requisite is'extremely difficult, if not 

impossible, to satisfy. In this instance, there are 

no readily available external criteria vis-a-vis the 

research measures. Hence criterion-related 

validation will not be attempted here. 

5.2.3.2 CONTENT_VALIDITY 

Content validity refers to the degree a measure 

"reflects a specific domain of content" (Carmines & 

Zeller, 1979; P20) of the concept the measure 

represents. Content means thu tneoretical substance 

constituting the concept. A measure may not be 

considered content valid if its component items fall 
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short of reflecting fully all dimensions 

theoretically related to the particular concppt. 

Precise assessment of content validity of a measure 

is exceedingly difficult especially when the concept 

involved is theoretically abstract and lacking a 

concensus on its content domain. The latter is 

fairly typical of concepts in the'social sciences. 

It appears content validation is relatively an 

imprecise process based an subjective judgement. 

The absence of rigor in such a process has engendered 

a call in the literature to abandon it (cf. Carmines 

& Zeller., 1979). Hence content validation will not 

be pursued here. 
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5.2.3.3 CONSTRUCT VALIDITY 

In view that the previous two validation techniques 

have been ruled out, construct validation as a means 

a+ validity evaluation o+ research instruments will 

be implemented here. In discussing construct 

validity,,, attention is directed soley at the 

construct itself ---- the theoretical manifestation 

of the empirical measure concerned. Construct- 

validity is essentially theory-laden and primarily 

refers to the degree of consistency of the 

relationship(s) between the focussed measure and 

other measure(s) with theoretical expectations. The 

measure of interest is deemed construct valid by the 

presence of high consistency and vice-versa. - An- 

assessment of construct validity7 "probably the most 

important form of validity from the scientific point 

of view" 0-Ilerlinger, 1973; p457)., necessitates the 

involvement of its two component elements ---- (i) 

convergent validity; and (ii) discriminant validity. 

5.2.3.3.1 CONVERGENT_VALIDITY 

'Convergent-validity' may, be defined as the degree 

the scale measures what it purports to. While it is 

academically desirable to ascertain convergent 

validity, -it may-be practically unattainable in 

certain situations. A pre-condition for realising 
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convergent validity assessment is the existence of a 

prevalidated scale designed to tap similar construct. 

A positive correlation between the scale under focus 

and the prevalidated scale provides an indication of 

convergent validity. Unfortunately, only the PSEU 

scale has a suitable companion in the form of Sathe's 

(1974) Perceived Uncqrtainty'Scale. The latter has 

been reported to have high internal consistency - 

reliability indicated by Kuder-Richardson 8 formula 

(KR-B) coefficients of 0.81 and 0.80 for the pretest 

and main samples respectively. Although its 

construct validity may be somewhat tainted by the 

fact'that not all seven component items loaded an one 

factor structure upon factor analysis, nonetheless 

the researcher concerned deemed the scale to have 

adequate validity on-the grounds that its origin 

resided in previous research and with demonstrated 

validity (Duncan, 1971) (cf. Sathe, 1974). - In the 

absence of compatible prevalidated scales vis-a-vis 

new or adapted research instruments*utilised in the 

present research except the PSEU scale, convergent 

validation is possible for only the PSEU scale and 

will be un-dertaken hereafter. 

5.2.3.3.2 DISCRIMINANT VALIDITY 

With respect to 'discriminant validity', which'may be 

defined as the degree the scale does not measure 
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construct other than the intended, Crowne & Marlowe's 

(1964) Social Desirability ýcale and Couch. & 

Keniston's (1960) Agreement Response Scale will be 

used in the assessment process. The choice of the 

foregoing scales rests on the suspicion that the 

research instruments, essentially of a self-report 

nature, may be potentially prone to response set 

tendencies of social desirability and acquiescence. 

'Social desirability' may be defined as ý'a need for 

social approval and acceptance and the belief that 

this can be attained by means of culturally 

acceptable and appropriate behaviours" (Crowne & 

Marlowe, 1964; p109) (cf. Arnold & Feldman, 1981). 

Respondents might over-emphasise in his response those 

attributes which are socially favourable and 

under-emphasise those unfavourable. Equally possible 

is the biasing effect of a. n 'agreeing response set' 

defined as a "tendency to a, gree or disagree-with 

questionnaire items, regardless of their content" 

(Couch & Keniston, 1960; p152). The majority of the 

research instruments assumed a Likert-type response 

format or similar. It is thought Likert-type scales 

are particularly susceptible (cf. Couch & Kenistong 

1960). In terms of psychometric qualities, Crowne & 

Marlowe's Social Desirability Scale has high internal 

consistency reliability indicated by KR-20 coefficient 

of 0.88. Test-retest coefficient of 0.88 has been 

- 147 - 



obtained using a one-month time lapse. As +or Couch & 

KenistOn's Agreement Response Scale7 split-half reliýbility 

coefficients vary from 0.72 to 0.86. Test-retest has given 

reliability coefficient of 0.73 over one-to-two week 

interval. Validity has been indicated (cf. Robinson & 

Shaver-, 1973). The importance of response set 

tendencies in self-report data cannot be overlooked 

and their evaluation hereafter directly contributes 

empirical evidence an discriminant validity of the 

research instruments concerned. 

5.2.3.4 TABULATION OF PREVALIDATED SCALES FOR 

CONSTRUCT VALIDATION PURPOSES ' 

Table 4-tabulates the locations in the two sets of -- 

questionnaire documents the prevalidated scales 

selected for construct validation purposes. The 

remainder of this chapter concerns the pretest 

attempt to establish empirically the internal 

consistency reliability, convergent validity and 

discriminant validity of the research instruments. 

0 
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. 
IAPýg_4: Tabulaticn_of-MY81idated scales for construct validation 2UE29522, 

-- --- - ----------------- --- --- ----------------------- LOCATION 

SCALE 1 CONSTRUCTION S NSTRUCTION SITE 

-1 
QUESTIONNAIRE ONE 1 QUESTIONNAIRE TWO 

1 (refer appendix) 1 (refer appendix) 

- ---------- --- ------- -- -- ---- - ------- ------- ------- 

Sathe's (1974) 1 Section *G' : items: 1 
Perceived 1 13 to 19 
Uncertainty 

Crowne & Marlowe's 1 Section 'L*: items 1 Section 'D' items 1 
(1964) Social 1 1 to 33 1 to 33 
Desirability . 

11 

- ---- - --- - --- - - ----- 

Couch & Keniston's Section *M': items 1 Section 'E' items! 

. (1960) Agreement 1 1 to 15 1 to 15 
Response 

- --- ----- - 
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5.2.4 ASSESSMENT OF PSYCHOMETRIC PROPERTIES USING 

EBEIgST DATA 

Six construction sites in and around Edinburgh city 

were chosen to pretest the two sets of 

questionnaires. Arrangements for site visits weý-e 

made with the respective site agents/managers; the 

aim was to administer the questionnaires (for sample 

refer appendix) to site personnel. All 

questionnaires were precoded for site identification 

purpose before distribution. 

'Construction Site Questionnaire One' was intended 

for site management personnel both site-based and 

visiting; and 'Construction Site Questionnaire Two' for 

site operatives. In order to avoid disrupting the 

work flow on each site and incurring unproductive 

time, the required copies of the two sets of .1 

questionnaires were left with each site agent for 

distribution during coffee and/or lunch breaks as he 

saw fit. The respective site agents were also 

requested to hand over copies of the appropriate 

questionnaire to the visiting personnel when they 

dropped in during the week. Visiting personnel were 

known to be in constant touch with the sites (most of 

them dropped onto sites at least once per week), 

knowledgeable of site matters and should be sensitive 
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to the questionnaire items. Hence they were suitable 

respondents. Respondents were given ample time, 

varying from a few days to'a week, to fill in the 

questionnaires. Before departure_from each site, a 

return trip 
-for 

collecting the questionnaires was 

fixed with the site agent. A day or two before 

actually making the return trip, a phone call was 

made to the site agent concerned as a reminder. It 

was believed the latter could have the intended 

effect of increasing the response rate from each 

site. Envelopes with postage prepaid address labels 

for posting back to the university were supplied to 

laggards whose questionnaires were not ready +or 

collection an the return trips. 

Table 5 shows the response rate for the pretest 

sample. For the site management cohort, 31 

questionnaires were returned out of a total of 32 

distributed which gives an overall response rate of 

96%. As for the site operative cohort, 54 out of a 

total of 69 were returned thus giving an overall 

response rate of 78%. Both response rates are 

considered high. 
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jApLE_. ý: 
__ResQgQ§@_EAtes 

for the_RE@tg2t nRIC -2§M 

1 ------ SITE ----------- MANAGEMENT -------------- PERSONNEL --- ----- ------------------------- SITE OPERATIVES 

- -- --------- - 1, Number ---- Number ', Percentage: Number . 1, Number-- Wercentagel, 
: Distributed! Collected! Responded : Distrib uted! Collecte d! Responded 

'Back ', Back 

! Site 1: 6 5 83% 9 9 100% 

--7 -- ------ ---- ------ --- ---------- - ------ --- ------- - --- ----- jg7 ite 2: 5 5 100% 11 12 10 83% 

- ----- - -- ---- --- - - Iaa 
- : 10 7 70% , 

- ----- ---- ------ --- ---------- - --- - ---- -- ---- - --- ------ 
ite 4, 6 - 6 100% 11 a - a 72% 

- - -- ---- - -7 - - --- - --- - - - Fl. iý 51 E -- 5 1 100% 1 
1T 1- ý : , 69% 1 

-- ---- ------ --- ---------- , ý7 
1 6 100% 14 11 78% 

- - ---- - -- ------ --- --- -- --- - - Total 32 1,31 96% 69* 54 78% 

---------- 
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5.2.4.1 INTERNAL CONSISTENCY RELIABILITY 

The assessment a+-internal consistency reliability of 

the research instruments requires statistical 

with specific reference to Cronbach's 

Alpha coefficients for polychotomous-item scales and 

Kuder-Richardson 20 MR-20) coefficients for 

dichotomous-item scales. The subprogram 

'RELIABILITY' from 'SPSS Update 7-9' (Hull & Nie, 

1981) was chosen utilising specifically the default 

MODEL=ALPHA with listwise deletion of missing values 

in the computations. Means, standard deviations and 

internal consistency reliability coefficients so 

computed for each instrument are tabulated in table 

. 
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TABLE 6: Meansa_ýtggýaEd deviations and internal consistency-reliability 
gLoefficients af research instruments usillgj-Cjýtýest data. 

------------------ -------- -- -------- - ------------ -- ---------- 
1 INTERNAL CONSISTENCY 

STANDARD RELIABILITY 
SCALE 1 MEAN 1 DEVIATION 

CRONBACH'S 1 KUDER-RICHARDSON 1 
ALPHA (KR-2.0) 
COEFFICIENT 1 COEFFICIENT 

'Task specialisation! 13.94 1.39 1 0.59 

- ---------- ------------ 7 
ITask varTZility 125.42 1 2.16 1 0.62 - 

(n=31)* 

I'Task 0.71 6 

! interdependence (n=31)* 

---------- ------ - ------ ----- - : Site work ambiguity: 23.84 1 3.34 1 0.57 
I I I I (n=31)* 
I I - - - ! On-the-spot task 11ý 7. T8 ', 1 6.91 1 0. 1 1 

It 
I Istructuring 1 I 1 1, (n=31)* 1 - 11 
i 

-------------- -- -1 ------ 
;- 

-- ------- -- - ---- - 
10 1 - ------ ! Situational ! 28.32 1 4.17 0.53 - 

1constraint 1, (n=31)* 
I i- 

- -- - ----- ! Resource 114.65 : 4.05 0.86 
Wependency It It (n=31)* 
I ----------- -i ------ - ---------- ------------ - -------- Werceived site : 52.23 13.64 0.81 1, -------- 
I . environmental (n=31)* I 
! uncertainty (PSEU) 1 

---- ---- 
- 
----------- 1 ite integrative 127.55 1 6.98 - 0.52 - ------------ 

, mechanism 

I 15 
73Z 11 3.42 11 - 1, 0.65 Is 

lRotter's (1966) I Is 11 I 1 (n=30)* 
: I-E control I- -- -- - ------ 112.20 - 1 - -------- 4.01 -- ------- - - - --- ------ 0.72 It 

(n=45)** 

: 61.03. 1 8.64 1 0.56 
: Budner's (1962) (n=30)* 
! intolerance of 
: ambiguity 

161.86 7.49 : 0.31 1 
: (n=49)** I 

-------- ---- - ------ 

site management cohort 
site operative cohort 

n no of cases 
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In view of t; he absence of a rigid rule governing the 

magnitude of a reliability coefficient as acceptable, 

it is thought a decisive criterion is the purpose 

intended for the measuring instrument. For an 

exploratory research instrument a lower reliability 

coefficient is tolerable but not for one with 

generalised diagnostic applications in mind. In the 

latter instance, higher reliability coefficient ought 

to be sought for. Nunnally (1967) has hinted that a 

coefficient level of 0.50 magnitude is sufficient for 

an exploratory research instrument (cf. Tosi, Aldag & 

Storey, 1973). Incidentally, all research 

instruments herein are exploratory in nature. It is 

heartening to note that the majority of Cronbach's 

Alpha and KR-20 coefficients have more than satisfied 

the 0.50 magnitude with one exception. The latter 

refers to Budner's (1962) intolerance of ambiguity 

scale whichv for some obscure reasons, has a 

Cronbach's Alpha coefficient of 0.31 (associated with 

the site operative cohort). While the foregong may 

seem slightly unpalatable,, the 0.31 coefficient alone 

and in itself is-insuf+icient ground to state 

categorically that the scale concerned lacks adequate 

reliability for three major reasons. Firstly and 

perhaps more impartantlyv Budner's intolerance of 

ambiguity scale has been prevalidated to possess high 
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reliability; KR-20 coefficient of 0.88 and 

test-retest coefficient of 0.88 (cf Robinson & 

Shaver, 1973). Secondly, for the site management 

cohort the Cronbach's Alpha coefficient for the same 

is 0.56 which is favourable. , Thirdly, 

Cronbach's Alpha provides a conservative estimate of 

a scale's reliability. Insofar as the Budner's 

intolerance of ambiguity scale is concerned, it is 

regarded as having adequate reliability for. reason-s 

mentioned aforesaid. In sum, the research instruments 

are deemed to have satisfactory internal consistency 

reliability. 

5.2.4.23 CONSTRUCT VALIDITY 

Table 7 tabulates the Pearson correlation coe+ficients 

deemed as statistical indicators for the discriminant and 

convergent validities a+ the research instruments. To 

abate any reservation over the incompatibility of 

Pearson correlation coe+ficient with the level o+ 

measurement +or each research instrument (which 

happens to approximate the interval-level 

measurement incidentally), Labovitz (1970); 

Labovitz (1972) and Tufte (1969) have defended a case 

for using Pearson correlation coefficients (and 

indeed other parametric statistics specifically 

developed for interval-level measurement) even if 

only the ordinal level of measurement is met (cf. 

9 
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j8pLg_Z: Discriminant and convEEgggt_ygligity_SgE: Eglgtion coefficients 
research instruments using oretEEt data. 

------------ 

of 

----------- ! CONVERGENT 
DISCRIMINANT VALIDITY ! VALIDITY 

I- 
--------- SCALE : CROWNE & MARLOWE'S : COUCH & : SATHE'S (1974) 

1(1964) SOCIAL WENISTON'S WERCEIVED 
! DESIRABILITY SCALE 1(1960) : UNCERTAINTY 

! AGREEMENT IISCALE 
! RESPONSE SCALE! 

I --------- ---- ------ I -- 
I I ------ 

I 
-- 01 

! Task specialisation : -0.19++ 0.16++ 
I ', (n=30)* (n=30)* 

: Task variability 1-0.09++ 0.15++ 

I I (n=30)* 

------------ - -- ---- : Task interdependence 1-0.05++ 0.25++ 
', (n=30)* 1 (n=30)* 1 

- ty ! Site work ambigali ', 0.04++ 0.17++ 

I I (n=30)* 1 (n=30)* 

! On-the-spot task 10.29++ -0.22++ 
! structuring ', (n=30)* (n=, 30)* 

--- ------- 
, Situational : -0.31++ : 0.41++ 
! constraint : (n=30)* " (n=30)* 

------------ - ------ ----- -- -I ------ -- I 
! Resource dependency i-0.08++ i -0.02++ 
I ', (n=30)*- (n=30)* 

Werceived site : 0.02++ -0.00++ 
: environmental ', (n=30)* 1 (n-30)* 
: uncertainty (PSEU) 

1 0.56+ 
(n=31)* 

! Site integrative 10.05++ -0.43++ 
: mechanism ', (n=30)* (n=30)* 

---------------- - --- - ------- -- - 
1 

1 0.28++ 1 0.21++ 
lRotter's (1966) I-E ', (n=30)* (n=30)* 
: Control Is 

11-0.05++ 1 0.02++ 
'(n=33)** (n=41)** 

1,0.07++ 0.09++ 
', (n=29)* (n=29)* 

! Budner's (1962) 
! intolerance of 
! ambiguity 10.40++ : -0.15++ i 

14(n=36)** ', (n=47)** 

++ not significant at 0.01 level 
+ significant at 0.01 level 
n no of cases 

site management cohort 
site operative cohort 
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Nie, Hull, Jenkins, Steinbrenner & Brent; 1975). 

5.2.4.2.1 DISCRIMINANT VALIDITY 

A scrutiny of Table 7 reveals generally favourable 

results. With specific reference to correlations 

with Crowne & Marlow's (1964) social desirability 

scale, it is pleasing to report that the majority are 

in or approximate the zero magnitude correlation. 

With regards Couch & Keniston's (1960) agreement 

response scale, the bulk of the correlations vary 

from zero to weak, a further good sign. Perhaps more 

importantly, none of the tabulated correlation 

coefficients for both scales reached statistical 

significance at the 0.01 level of confidence. Hence, 

it appears all research instruments are relatively 

free from the influence of social desirability and 

acquiescence. The foregoing also has the intended 

effect of depriving potential critic of the notion 

that the research instruments are measuring nothing 

more than response set tendencies. In sum, the empirical 

evidence is indicative of discriminant validity for all 

research instruments. 
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5.2.4.2.2 CONVERGENT VALIDITY 

It is heartening to mention that the correlation 

between the PSEU scale and the Sathe's (1974) 

-'perceived uncertainty scale is-0.56, 'signficant at 

the 0.01 level of confidence. Indeed, a piece of 

empirical evidence supportive of the convergent 

validity of the PSEU scale. It seems the latter 

measures what it has been designed to measure. 

g. j.; ý__jg_LZgj8jN OR MODIFY RESEARCH INSTRUMENTS? 

In the light of favourable pretest evidence on the 

internal consistency reliability and discriminant 

validity for all research instruments, and on the 

convergent validity for the. PSEU instrumentv the 

decision upon final analysis is to retain intact the 

research instruments for use in the main data 

collection phase. 
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6.1 MAIN DATA COLLECTION 

Since the pretest sample already involved 6 sites 

which means only 29 sites are available for the main 

data collection phase. Site agents/managers of these 

'-'----29 sites"were contacted by phone and arrangements--- 

made. for site visits. The same procedures were 

repeated with these sites as in the pretest sample. 

The main data collection phase stretched right through 

and about a month beyond the summer holidays of 1985. 

An analysis of the response from these 29 sites is 

tabulated in Table G. It is apparent that only 25 

sites have responded sufficiently with requisite data 

meaningful for data analysis. A total of 96 returns- 

(an overall response of 73.8%) was collected back 

from the site management cohort and 217 returns (an 

overall response of 52.2%) from the site operative 

cohort (refer Table 9). 
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TABLE_E3: 
__Resj2qElRR_Cgtes 

for the main_data collection 

2hase 

NO % 

Sites which did not respond 

at all ............................. 3.4 

Sites which responded but 

inadequately and therefore 

excluded from data analysis ......... 3 10.4 

Sites which responded 

sufficiently for inclusion for 

data analysis ................. 0 ...... 25 E36.2 

29 100 
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TABLE 9: Analyais_of_resP-onse_+rom_the 25_oarticigatina_sitgs 

- --- -- ----- -------- ------ --- --------- --- -- -- ------ ------- ---- -------- 

- 

Site Management Personnel Site Operatives 

- ----- -------- ------ --- --------- -- ----- ------ ------- --- --------- 

: Site ! Number ! Number WercentagelNumber : Number : Percentage: 
! No. ! Distri buted: Collected! Respcnded : Distributed: Collected! Responded 

', Back 'IBack 

I- --------- T T I I I I I I 
I 4 1 3 1 75.0 1 12 7 i 58. U i 
1 2 5 11 3 11 60.0 13 7 58. Z 

1 3 5 4 60.0 i 16 11 1, 68.3 1 
4 4 75.0 11 7 1 6'3 .6 

1. 5 5 4 i 60.0 i 15 a 53.3 

1 6 5 1 4 6 80.0 16 11 9 1 56.2 

1 7 a 6 75.0 1 22 11 1 50.0 1 
8 6 11 5 11 83.3 30 17 56.7 
9 6 11 4 1 66.7 1 0 14 1 70.0 1 

10 5 A 3 1 60.0 1 10 6 1, 60.0 
116 4 4 100.0 i 14 9 1 64.3 
12 6 1, 4 66.7 1 16 6 1 37.5 1 
13 5 11 3 1 60.0 1 11 4 36.4 1 
14 4 4 11 100.0 1 1: 3 4 30.8 
15 11 5 I -T I 60.0 1-T 6 46.2 

I 1 16 4 I I "T 1)- 1 1 75.0 12 I 1 4 1 1 33.3 11 
1. 17 6 4 1, 66.7 1 . 18 9 1 50.0 

is 7 1, 5 1 71.4 267 11 9 11 
19 5 3 1 60.0 1 10 1 5 50.0 
2- 0 11 4 4 1 100.0 11 is 51 11 61.1 
21 4 11 3 1 75.0 1 9 5 55.6 
22 5 4 80.0 19 11 57.9 1 
23 6 1 4 66.7 1 21 10 47.6 1 

1, 24 6 4 66.7 11 25 15 11 60.0 
5 6 5 83.3 25 12 48.0 

-------- -i- ------ ---- - ------ - -- TOTAL! 130 96 73.8 1 416 217 E 7E 
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6. 
-', 
'- PROFILE OF THE PARTICIPATING SITES AND 

PERSONNEL 

To provide some background information on the 25 

sites and associated personnel involved in the main 

data collection phase, a profile is presented below 

6.2.1 SITES 

22(88%) of the sites are situated in and around 

Edinburgh area with 1(4%) each in Prestanpans, 

Kirkcaldy and Dunbar. The vast majority of the 

projects (23 or 92%) are within the Cl-million 

magnitude with 1(4%) each in the : E2-2.5 millions and 

E5-5.5 millions size. 16(64%)_of the projects are 

residential, 4(16%) commercial, 3(12%) offices, 1(4%) 

school and 1(4%) hospital extension. 13(52%) are of 

new construction, 4(16%) alterations/renovations and 

8(32%) are a combination of the foregoing. 

6.2.2 SITE MANAGEMENT_COHORT 

The site management cohort (n = 96) comprises 

24(25.0%) site agents/managers, 2(2.1%) engineers, 

25('9-16.0%) quantity surveyors, 3(3.1%) general 

foremen, 38(39.6%) foremen and 4(4.2%) others i. e. 

contracts managers/directors. The age range for 

this category is from 22 to 64, a mean of 43.29 and a 

standard deviation of 9.63.15(15.6%) are graduatesq 
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20(20.8%) with technician certificates/diplomas, 55 

(57. Z%) with trade certificates and the remaining 

4(4.2%) did not give their qualifications. Only 22 

(22.9%) have corporate memberships of related 

professional institutions i. e. CIOB, ICE and RICS. 

With regards industrial ex. perience within the 

construction industry, the mean is 25.17 years with a 

deviation of 10.30.65(67.7%) are 

site-based full-timers and the rest are visiting 

personnel. Supervison is a part-time job to 

36(94.7%) of the foremen groups! the amount of time per 

week taken up by part-time supervision varies from 10 

to 80%, a mead of 39. S7% with a standard deviation of 

17.89. The site management cohort is an all male 

group. 
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COHORT 

The site operative cohort (n = 217) consists of 

35(16.1%) labourers, 4(l. 8%) scaffolders, 6(2.8%) 

drainlayers7 4(l. E3%) steelfix-ers, 621(28.6%) 

brick-blocklayers, 11(5.1%) roofers, 51(23.5%) 

carpenters/joiners, 9(4.1%) plumbers, 12(5.5%) 

painters, 7(3.2%) electricians, 13(6.0%) plasterers 

and : 3(1.4%) plant operators. The age-varies from 56 

to 22, a mean of 45.12 and a standard deviation of 

10. '. ':. 5.182(83.9%) are certified skilled 

craftsmen/tradesmen, 20(9.2%) apprentices and, 

15(6.9%) did-not respond. The mean for trade/craft 

experience for the cohort is 21.50 years with a 

standard deviation of 8.12.36(16.6%) are squad/gang 

leaders. 131(60.4%) are under the direct employment 

of the-main contractors, 54(24.9%), are employed by 

subcontractors and 32(14.7%) are self-employed. The 

subjects belong to the male category. 

§Z3 8g2mgggtjENT OF PSYCHOMETRIC PROPERTIES USING MAIN 

q8jA 

CONSISTENCY RELIABILITY 

The default MODEL=ALPHA of subprogram 'RELIABILITY' 

in Hull &, Nie (1981) was reactivated this time using 

the main data with the intent of undertaking a 
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comparison of the computed internal consistency 

reliability coefficients with those of the pretest as 

contained in previous Table 6. An examination of 

Table 10 is indicative of favourable reliability 

coefficients on the whole. For the majority of 

research instruments changes in the magnitude of 

reliability coefficients have been in the incremental 

direction with the exception of Rotter's (1966) I-E 

control scale. The latter should not be of undue 

concern as it is a pre-validated scale and only one 

of the two coefficients is marginally below the-0.50 

level. 

CONSTRUCT_VALIDITY 

DISCRIMINANT VALIDITY 

Similar to the pretest assessment, research 

instrument scores were correlated with both Crowne & 

Marlowe's (1964) social desirability scale's scores 

and Couch & Keniston's (1960) agreement response 

scale's scores. All Pearson correlation coefficients 

tabulated in Table 11 are extremely favourable; 

nonsignificant at the 0.01 level of confidence and 

the majority approach the zero magnitude. The only . 

exception, related to the site operative cohort, is 

Budner's (1962) intolerance of ambiguity scale which 

has a correlation r=0.34 and significant at 0.01 
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TABLIE' 10: Means, 
_§týgoýgCd 

deviations and internal consistency 
rel. iabilitv-cce+ficients of research-instruments uslag-main-data. 

-- --------- - ------------ -- ------ --- - ----- -- 1 ----------- ------ -- INTERNAL CONSISTENCY 
RELIABILITY 

STANDARD 1 
SCALE 1 MEAN 1 DEVIATION ---- 1CRONBACH'S 1 ---------------- KUDER-RICHARDSON 1 

ALPHA (KR-20) 
1CCEFFICIENT! COEFFICIENT 

-I 11 11 It 
- ----------------------- Task specialisation 

- 13.22- ------ - ----------- 1.67 - 1 ---------- 0.67 --------- 
(n=96)* 

- I -------- ------------- Task variability "- EZ7ýý ----- 5. T6 
i- 

----------------- 

1 (n=96)* 1 

------------------ --- ` - - - --- ----- - ------- ---------- 1 Task interdependenýcýe 4 E5 z 
-- 

K. 52 
- 

(n=96)* 

- ------------------ --- -I- ------ - - -- ------- ---------------- Site work ambiguity 1 27.53 1 4.58 0.82 
(n=96)* 

------------------------ ------- -- 
I 
---------- -1 ----------- ------------------ 1 On-the-spot task 1 39.61 1 5.80 i 0.89 

1 structuring (n=70)* 1 

------------------------ ------ - ----------- - ---------- ------------------ 1 Situational constraint 1 30.44 4.80 1 0.66 
1 (n=96)* 

------------------ - --- - ------- - ---------- - --- ------- - ---- - -- - ------- - 1 Resource dependency 1 15.67 3.65 0.87 
1 (n=96)* i 

------------------------ ------- - ----- - --- - -------- Perceived site 1 65.32 1 15.05 0.90 
environmental 1 (n=96)* 1 
uncertainty (PSEU) 

-- - ---- - ---- -- - --------- --- - 7--- ------- 1 Site integrative 1 30.56 1 8.46 K 78 
1 mechanism 11 1 (n=96)* 1 

----------------------- -1 ------- -: ---------- - ---------- -! --- - ------- 1 9.96 1 3.02 674 5 -- - - 
(n=95)* 

1 Rotter's (1966) 
-- -- ------ I-E control 1 12.;. 2 3.65 - 0.67 

(n=189)** 

----------------------- - ------- - ---------- - ---------- - - - ------------- 1 66.37 11.84 1 0.84 - - - 
Budner's (1962) Cn=95)* 1 

1 intolerance of - ------- -1 
1 

ambiguity 61.81 1 7.33 0. :; 0 
(n='400)**! 

------ -- ------ - - ----- - - ---------- - -- - ------ - ----------------- - 

site management cohort 
site operative cohort 

n no of cases 
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coe4ficients of research instruments ujj[jq_egLiR_data. 
- --------------------- ---------- DISCRIMINANT -------- ---- VALIDITY --- 1 - CONVERGENT 1 

1 VALIDITY 1 

----- ---- --------------- ----- ---------- - SCALE RLOWE 'SICOUCH & KENISTON'S1 SATHE'S 
1 (1964) SOCIAL - 1( 1960) AGREEMENT 1 (1974) 10 
1 DESIRABILITY ! RESPONSE SCALE 1 PERCEIVED 
1 SCALE 1 UNCERTAINTY: 

SCALE 

- --- ------ -- 7-- 
as specialisation -0.06++ i 0.01++ 

(n=95)* (n=95)* 
- ---------- - 

1 Task variability 0.03++ 0.12++ 
(n=95)* 1 (n=95)* 

- --- --------- ------ -- - -------- Task interdependence -0.01++ 
(n=95)* (n=95)* 

Site work ambiguity 1 0.01++ 0.14++ 
(n=95)* (n=95)* 

- ---------- - -------- - --------- --- -- - ------ -- -- ---- - 1 On-the-spot task 1 0.14++ 1 0.12++ 
structuring (n=79)* (n=89)* 

1 Situational -0.16++ 0.07++ 
1 constraint (n=95)* (n=95)* 
I I- --- - -------- 

Is 
- --- - -- --- - -- -- ---- ----- " Resource dependency 1 -0.01++ 1 0.03++ 

(n=95)* (n=95)* 

-0.01++ 0.09++ 
Perceived site (n=95)* (n=95)* 

1 environmental Is 
uncertainty (PSEU) ----- - -- ----- - -- - --------------- -- 

# 0 81+ . 
(n=96)* 

1 Site integrative 1 -0.02++ i -0 09++ 
mechanism (n=95)* i . (n=95)* 1 

1 -0.05++ i 0.03++ 
(n=95)* (n=95)* 

1 Rotter's (1966) 
I-E Control -0.17++ 0.11++ 

(n=151)** (n=177)** 

1 -0.00++ -0.02++ 
1 Budner's (1962) (n=94)* 1 (n=94)* 
1 Intolerence, of 

ambiguity 0.34+ 1 -0.01++ 
1 (n=159)** 1 (n=194)** 

++ not significant at 0.01 level 
+ significant at 0.01 level 
n no of cases 

site management cohort 
site operative cohort 
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level. 

6.3.2.2 CONVERGENT VALIDITY 

The Pearson correlation between the PSEU scale and 
I 

Sathe's (1974) perceived uncertainty scale is r 

significant at the 0.01 level of confidence. 

The magnitude of this correlation represents an 

improvement over the pretest figure of r=0.56. 

6.3.3 SUMMATION 

In sum, evidence is indicative of all research 

instruments possessing satisfactory internal 

consistency reliability and discriminant validity. 

With regards convergent validity of the PSEU 

instrument, evidence is supportive of acceptability 

too. It would be in order to assert that the 

psychometric evidence provided by the main data is 

fairly consistent with that produced by the pretest 

data. Changes in the magnitude of coefficients have 

been in the desirable direction for the majority. 
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7.1 VERIFICATION OF REGRESSION ASSUMPTIONS 

Path analysis will b*e empioyed as an analytical tool 

in the main data analysis in a postliminary chapter 

and will be discussed in greater detail in the 

particular chapter. To evitate detracting attention 

from the regression assumptions which are of sale 

concern in this-chapter, no further discussion of 

path analysis itself will be undertaken hereafter 

other than to mention that for path analysis to function 

statistically it has to invoke standard regressions. 

As such there is a set of regression assumptions to 

fulfill if satisfactory statistics are to accrue. 

The regression assumptions are enumerated hereunder: - 

(a) minimum interval level o+ measurement; 

(b) absence of multicallinearity; 

(c) li. nearity of relationships; 

(d) additivity of relationships; 

(e) disturbances'... (i) have zero mean; 

(ii) are homoscedastic; 

(iii) are normally distributed; 

Uv) are not autocorrelated. 

M- absence'of specification errors. 

The question a+ whether the above regression 

assumptions are upheld by the research data should be 

a+ concern and rightly an, issue for e-xcamination. It 

is discernable from the organisatýion research 

literature that there has been widespread neglect on 
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the verification of the regression assumptions. Such 

neglect may be predicated to stem from a general lack 

of awareness of the ramifications and their probable 

impact upon the emergent statistical outputs if 

violated. Total disregard for the regression 

assumptions is viewed as a research anomaly which is 

irreconcilable with good research practice. It might 

even be construed as over-presumptuous and perhaps 

complacent. The lack of verification attempt on the 

regression assumptions effectively renders the 

outcome statistics to hinge on 'hope' ---- hope that 

the regression assumptions are satisfied by the 

research data concerned. However, in the domain of 

research 'hope' is no acceptable surrogate for actual 

investigative work nor does it sustain confidence. 

The concomitant outcome of a neglect on an aspect 

such as the regression assumptions might be far 

reaching for it bears, upon the very statistical 

substance of the emergent regression statistics. 

Regression assumption verification should be viewed 

as an integral part of a regression analysis and a 

matter of considerable importance insofar as 

violation of crucial assumptions, in the absence of 

remediation, could have impending repercussions an 

the parameter estimates, statistical tests of 

significance and confidence intervals; all output 

components of any regression exercise. The 
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contention here is attention to the above set of 

regression assumptions is imperative otherwise it may 

tantamount to a negation of credibility of the 

regression statistics. 

Considering the nature of field data, it is not 

inconceivable to encounter a situation in which there 

is one or more departures from the given set of 

regression assumptions. The possibility of one or' 

more regression assumption violations may not be 

discounted. In the absence of evidence to the 

contrary, there is every reason to be equivocal over 

the attainment of the regression assumptions by any 

set of research data, least of all field data. 

Unless effort is channelled at verification the 

concomitant lack of knowledge on the condition of the 

regression assumptions only serves to provide 

breeding grounds for skepticisms. Prudence demands 

the acquisition of knowledge on the status of the 

regression assumptons vis-a-vis the present research 

data. Unless pragmatism dictates otherwise, the 

identification of a confirmed violation should 

logically attract the implementation of recti+icative 

procedure to mitigate the adverse effects. A 

pertinent point to note is that not all remedies are 

totally infallible and without side-effects. In 

accord with the preceding, a decision is hereby 

taken to ratify the extent of compliance with the 
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abov .e mentioned set of regression. 
_assumptions. 

Addressing each of the regression assumptions shall 

become the pursuit of the remainder of this chapter. 
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7.1.1 THE ASSUMPTION OF MINIMUM INTERVAL_LEVEL OF 

MEASUREMENT 

There have been considerable arguments in the 

literature to the e++ect that variables need not have 

to be absolutely interval or ratio before parametric 

statistics can be contemplated. Labovitz (1967, 

1970) reassured that an ordinal variable has little 

-distortionary effect on the statistical tests 

provided the ordinal measure bears a monotonic 

relationship with the base reference scale. This 

view has the support of Baker, Hardyck & Petrinovich 

(1966); Burke (1953); Senders(1953); Borgatta (1968, 

1970) and Jacobson (1970) (cf. Bohrnstedt & Carter,; 

1971). The higher power of parametric statistics 

relati ve to nonparametric statistics appears to 

offset or diminish the probability of-the occurrence 

of inferential errors arising from the involvement of 

ordinal measures (cf. Bahrnstedt & Carter; 1971). 

Boyle (1970), Lyons & Carter (1971), Suits(1957) and 

Cohen (1968) maintained that parametric statistics 

are good for ordinal variables and even nominal 

variables (with the creation of dummy varfables as a 

corrective step) on the condition that the dependent 

variable is ordinal, interval or ratio (cf. 

Bohrnstedtý& Carter; 1971). In the present research 

the dependent variable, project performance,,, is 

ordinal at the least. 
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Having presented a case in support +or the 

suitability of parametric statistics an noninterval 

Variables the intention now is to discuss why the 

majority of the research variables may be seen in an 

even more +avourable light. All research variables 

embodied in the partial causal model were measured 

using summated scales which are strictly speaking at 

ordinal level of measurement. However, research 

variables with multiple categories in their measures 

may be confidently regarded as interval variables on 

the assumption of equality of intervals between 

categories. The assumption of interval equality is 

fairly satisfactory an the ground that as a 

relationship approximates linearity so would the 

intervals approaching equality (cf. Kerlinger; 1973). 

It may be heartening to note that all research 

variables except I-E control have. muitiple categories 

and hence the expectation that they approximate. 

interval level well enough to be regarded as such. 

Finally., it is evident from the literature that there 

is much to be gained through the judicious 

application of parametric statistics on noninterval 

data otherwise we would end up denying ourselves 

access to powerful and sophisticated statistical 

tools to the detriment of advancement in knowledge. 
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This view has the endorsement of Kerlinger (1973). 

Specifically7 regression techniques are believed to 

be sufficiently sturdy to cushion probable effects of 

violation of the interval measurement assumption 

without producing excessive or intolerable errors in 

tests 0+ significance. 

Z-, 

tlý, - 

- 176 - 



Z. L. I. L;; THE ASSUMPTION OF ABSENCE OF MULTICOLLINEARITY 

, multicollinearity' is coined to label the 

interrelationships among independent variables. 

When absolute linear relationships (r=1.0) are 

observed,, the presence of perfect multicollinearity 

is evident. The immediate consequence is the 

indetermination of the regression coefficients and 

infinitive standard errors. On the other hand, zero 

linear relationships (r=0.0) signify the 

noninterrelationship of the independent variables 

which implies the complete absence of 

multicollinearity. When the latter is the case, then 

the independent variables concerned are orthogonal 

(i. e. with zero covariance) and the regression 

coefficient estimates are totally free from the 

aberrant influence of the multicollinearity problem. 

However, in real research data situation the matter 

is not either the presence of perfect multicollinearity 

or the total absence of it. Multicollinearity problem 

is more a matter of degree. The pathological issues of 

the multicollinearity problem seem rather polemical and 

inconclusive. Nonetheless, without circumstantiating the 

polemic, it is generally accepted that severe 

multicollinearity problem appears to impart the 

following adverse effects. Although the regression 

coefficient estimates remain unbiased statistically, 
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but they suffer from imprecision and instability. 

The imprecision may be so severe as to impair 

confidence an the coefficient magnitude as indicator 

of the relative. influence of each multicollinear 

independent variable. Instability of the regression 

coefficient estimates may increase the probabil ity of 

committing a type II error (i. e. accepting a null 

hypothesis when it is false in reality). Increment 

in multicollinearity enlarges the variances resulting 

in large standard errors. The latter not only 

extenuate precision in estimating the regression 

coefficients but also widen the confidence intervals. 

Hence increasing the difficulty of attaining 

statistical significance when, in fact, the 

independent variables are truelyrelated to the 

dependent variable in the population. The exclusion 

of an independent variable on the ground of failure 

to achieve statistical significance because of a 

widened confidence interval induces the risk of 

specification error. The exclusion of what seems to 

be a superfluous variable may turn out to be a 

pertinent variable having a real influence on the 

dependent variable. 

Certain symptoms may hint the probable presence of 

multicollinearity. Symptoms like a high R2 (coefficient of 

multiple determination) with none or few statistically 

significant coefficients; a dramatic change in coefficient 
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magnitudes on the introduction or exclusion of one or more 

independent variables; unanticipatedly large or small 

coefficient magnitudes; a coefficient with 'wrong' 

sign; and high intercorrelations (r=0.80 and above) 

amongst the independent variables (Lewis-Beck; 1980). 

While the above may tentatively suggest that the 

independent variables are multicollinear, they are in 

no way confirmatory detection techniques. A more 

definitive methodology for detecting the presence of 

multicollinearity is to regress each independent, 

variable on all other independent variables in the 

set. Any R2 which approximates unity evinces high 

multicollinearity and the highest R2 is a measure of 

the extent of multicollinearity in the'data 

(Lewis-Beck; 1980). 

Given that the research model may be translated in 

terms of five regression equations of which two have 

multiple independent variables and there+ore 

candidates for multicollinearity check. The two 

multivariate regression equations of interest are: - 

(1) PSEU = a+bTS+b 2 TV+b3TI+b 4RD+b5IE(SMP)+e 

(2) PP = a+b I SC+b2SIM+b 3PSEU+b 4 OTSTS+b 5 IOA(SMP)+b 61 OA (SO) 

+b 7 IE(SMP)+bB I EC SO) +e 
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Where a = intercept; 

b 1-2-3 .......... I = partial regression coefficients; 

e = error; 

TS = task specialisation; 

TV = task variability; 

TI = task interdependence; 

RD = resource dependency; 

SC = situational constraint; 

Sim = site integrative mechanism; 

OTSTS = on-the-spot task structuring; 

PSEU = perceived site environmental 

uncertainty; 

IOA(SMP) = intolerance of ambiguity (site 

management personnel); 

IOA(SO) = intolerance of ambiguity (site 

operatives); 

IE(SMP) = I-E control (site management personnel); 

IE(SO) = I-E control (site operatives); and 

PP = project performance 

The above two regression equations provide two 

subsets of independent variables. Using the 'NEW 

REGRESSION' procedure (Hull & Nie; 1981) with mean 

substitution of missing values, accordingly each 

independent variable is regressed on the remaining 

independent variables in each subset with the sole 

objective of computing the R2 for each regressi'on. 
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2 The computed R values are tabulated in Table 12. 

The magnitudes for R2 are observed to vary from 0.26 

to 0.52 for the first subset and from 0.01 to 0.46 

for the second subset of independent variables. 

While the indications are that the independent 

variables are to a slight extent-multicollinear but 

tr the highest R2 of 0.52 is far from unity. Hence 

multicollinearity is not a problem and no remedial 

procedure is-necessary. 
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Table 12 : -CL3mouted_R' values for assessing_eglticollinearity 

---------------------------------------------------- 7- ------ P 1 REGRESSION EQUATION 1 . 

-- ----------------------------------------- -- -------- 

I l(a) TS=4.00+0. l'dTV+0.57TI+0.07RD 1 0.52 
-O. OOIE(SMP) 

i (b) 1 TV=15.74+0. ZBTS-0.03TI+0.28RD+ 0.40 
0.141E(SMP) 

(C) TI=0.35+0.58TS-0.01TV+0.06RD 0.46 
i -0.021E(SMP) 

(d) RD=-8.00+0.37TS+0.48TV+0.33TI 1 0.48 
+0.33IE(SMP) 

(e) IE(SMP)=-0.09-0. OOTS+0.23TV- 1 0.26 
i 0.11TI+0.32RD 

2(a) SC=16.00-0.01SIM-0.01PSEU- 
O. OBOTSTS+0.26IOA(SMP)+ 0.45 
O. OOIOA(SO)+0.16IE(SMP)+ 
0.001E(SO) 

1 (b) 1 SIM=-4.21-0.05SC+0.02PSEU+ 
0.790TSTS+0.06IOA(SMP)+ 0.27 
O. OOIOA(SO)+0.01IE(SMP)+ 
O. OOIE(SO) 

(C) PSEU=56.98-0.19SC+0.07SIM-0.100TSTS 
-0.13IOA(SMP)+O. OOIOA(SO)+ 0.27 
2.47IE(SMP)+O. OOIE(SO) 

-o" 1 (d) OTSTS=35.15-0.13SC+0.32SIM-0.01PSEU 
-0.051CA(SMP)+O. OOIOA(SO)+ 0.33 
0.291E(SMP)+O. OOIE(SO) 

(e) IOA(SMP)=29.82+1.56SC+O. OBSIM-0.06PSEU 1 
-0.190TSTS+0.00IOA(SO)- 1 0.46 
0.191E(SMP)+O. OOIE(SO) 

M IOA(SO)=59.4,7, +O. OOSC+O. OOSIM+O. OOPSEU 
+O. OODTSTS+O. OOIOA(SMP)+ 0.01 
O. OOIE(SMP)+0.21IE(SO) 

:1 (g) IE(SMP)=-1.30+0.08SC+0.00SIM+ 
0.01PSEU+0.090TSTS-0.02IOA(SMP) 0.28 
+0.00IOA(SO)+0.00IE(SO) 

(h) IE(SD)=8.56+0. OOSC+O. OOSIM+O. OOPSEU 
+O. OODTSTS+O. OOIOA(SMP)+ 0.01 
0.0610A(SO)+0.00IE(SMP) 
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7.1.3 THE ASSUMPTION OF LINEARITY OF RELATIONSHIPS 

The assumption of linearity demands that the set of 

independent variables is related to the dependent 

variable in a linear fashion. A non-linear 

relationship produces biased parameter estimates and 

to effect removal of the unwanted bias linearisaton 

via data transformation is sought. The non-linear 

functional4orm determines the type of transformation 

necessary to achieve linearity and may involve either 

the independent variable only or both the independent 

and dependent variables. Available transformation 

functions are common log, square root, square and 

reciprocal [Nie, Hull, Jenkins7 Steinbrenner & Bent 

(1975)3. By far the most popular is the common log 

function. 

Symptom of non-linearity may be diagnosed by visual 

inspection of scatterplats of standardised residuals 

versus standardised values-of the predicted 

variables. The feature'which is of interest is the 

overall shape of each plot. Should curvilinearity is 

suspected in a plot the relationship concerned will 

be subjected to a confirmatory test for significant 

deviation from linearity ---- the 'test for 

curvilinearity' given in Nie, Hull, Jenkins, 

Steinbrenner & Bent (1975; p 376). - From the 
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standpoint that the independent variables involved in 

the present research have discrete values, the 

pertinent F Test is 

(R2 with dummy variables-R2 with original variables)/(K-1) 
F= ------------ ; --------------------------------------------- 

(I-R' with dummy variables)(N-K-1) 

Degrees of freedom (df) are (K-1) and (N-K-1). 

Where R2 = coefficient of determination; 

N= sample size; 

K= no. of dummy variables. 

The number of dummy variables to be created-is equal 

to the number of categories in the*variable minus 1. 

The preceding test has the capability of discerning 

whether the proportion of variation in the dependent 

variable contributed by some curvilinear relationship 

outweighs that contributed by the supposedly linear 

relationship. If the computed F statistic exceeds 
0 

the tabulated value of F for the appropriate degrees 

of freedom at the given level of significance, the null 

hypothesis of linearity is rejected in favour of 

the alternative hypothesis of curvilinearity. 

A total of IS residual scatterplots were generated by 

invoking the "NEW REGRESSION' procedure 

incorporating the 'SCATTERPLOT = Subcommand' (Hull & 

Nie; 1981). The residual scatterplots as depicted in 
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Figure 4 represent the following relationships ---- 

jaggpeEldent 

Scatternlgt variable(s) degeaggot_yariable 

TS 

(b) TV 

(C) TI 

(d) RD 

(e) IE (SMP) 

M TSITVITIvRD & IE 

(g) PSEU 

(h) PSEU 

M SWA 

U) sc 

W Sim 

(1) PSEU 

(M) OTSTS 

(n) IOA(SMP) 

(0) 1 OA (SO) 

(P) IE (SMP) 

(q) IE (SO) 

(r) SCjSIMqPSEU 
OTSTSIIOA(SMP) 
IOA (SO) I IE (SMP) 
& IE(SO) 

PSEU 

PSEU 

PSEU 

PSEU 

PSEU 

PSEU 

Sim 

SWA 

OTSTS 

pp 

pp 

pp 

pp 

pp 

pp 

pp 

pp 

pp 
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LegeEld 

TS 

TV 

TI 

RD 

PSEU 

sc 

Sim 

Task specialisation 

Task variability 

Task interdependence 

Resource dependency 

Perceived site environmental uncertainty 

Situational constraint 

Site integrative mechanism 

SWA Site work ambiguity 

OTSTS On-the-spot task structuring 

IOA(SMP) Intolerance of ambiguity (site management 

personnel) 

IOA(SO) Intolerance of ambiguity (site operatives) 

IE(SMP) I-E control (site management personnel) 

IE(SO) I-E control (site operatives) 

PP Project performance 

The scatterplots (a) to (r) were examined for 

systematic patterns of curvature, but none was 

discernable. In the absence of any suspect, the need 

for the foregoing F test does not arise in this 

instance. Hence linearisation is not required. In 

sumq it appears linearity is an assumption satisfied 

by the data. 
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Figure 4: Residual scatterplots of standardised residuals 
versus standardised predicted values of pseudo-dependent 
LM. d deDendent variables 
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(j) Situational constraint (SC) - project performance 
(PP) relationship. 
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OUT --------------------------------------- 
3+-0+S YMB !LS 

r-4 2 + + 
Co 

0 
+ + 

0 

10 

4-3 90 

CrI -2 + + 

-3 + + 
OUT ------------------------------------ --- 

-3 -2 -1 012 3 OUT 
Standardised predicted PP 

(k) Site integrative mechanism (SIM) - project 
performance (PP) relationship. 

MAX 11 

1. 
2. 
7. 

OUT --------------------------------------- 
3 + + SYMBILS 

I M4x 14 
2 + + 

Ca 
0 

10 2. 
H (n + 6. 

0 

. r4 
10 

1 
000*V, aL 

S4 
Ca -1 + + 

Co I :0.0a0001 
4-3 -2 + + 

-3 + + 
OUT --- ------------------------------------ 

-3 ý -2 -1 0123 OUT 
Standardised predicted PP 

(1) Perceived site environmental uncertainty (PSEU) 

- project performance (PP) relationship. 
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OUT -------------------------------------- #-+ 
3 + + SYM90LS: 

MAX N 
2 + 

Ca 
2. 

+ + 

0 

Id 
; 
-4 

M -1 + + 

Ca I :001 
-P -2 + + 

-3 + + 
OUT ---------------------------------- ; ---++ 

-3 123 OUT 
Standardised predicted PP 

(m) On-the-spot task structuring (OTSTS) - project 
performance (PP) relationship. 

OUT --------------------------------------- 
3 + + SY MBOLS: 

rn 2 + 
MAX N 

r-4 
Co 
z 

I 
aa00+ 

Ia 2. 
10 1, 0a0a01 4. 
"A + + 9. 

0 

Ca , -1 + a000: 0: + 

4-a 

Cn -2 + 
I 

+ 

-3 + + 
OUT --------------------------------------- 

-3 -2 -1 a123 OUT 
Standardi3ed predicted PP 

(n) Intolerance of ambiguity (site management personnel) - (IOA(SMP)) - project performance (PP) relationship. 
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OUT --------------------------------------- 
3 + + SYMBOLS: 

MAX 14 
2 + + 

cc 

w I 
. 

+ + 6. 
- 

CD 
G) 

0 

cc 
10 

-1 + 

Ca 

C13 -2 + + 

-3 + + 
OUT ---- ----------------------------------- 

-3. -2 -10123 OUT 
Standardised predicted PP 

(o) I-E control (Site management perso-,. nel) (IE(S, 'IP)) 

- project performance (PP) relationship. 

'OUT ------------------------------- I -------- 
+ + SYMBOLS 

MAX N 
2 +aa 0a000aa90: 000 M 

0 

. I 

+ 
a000a 

+ 
G3 

Ca 
+ + 

4-D 
Ca -2 + 

OUT ----------------------------------- ---- 
-3 -2 -1012 3 OUT 

Standardised predicted PP 
(p) Intolerance of ambiguity (site operatives) 

(IOA(SO)) - project performance (PP) relationship. 
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'OUT ........ - ------------------------------ 
+ + SYMBOLS: 

I I M '%X N 
Co 
H 2+ + 
Ca 

Ca 1+ + 32. 

0+ 

10 
P 1ýI - aaa000a00a 10 

1 

Ca + 
Id 
Co 
Cfa -2 + + 

OUT - --- ----------------------------------- 
- 3 -2 10123 OUT 

Standardised predicted PP 
( q) I-E control (site operatives) (IE(SO)) 

project performance (PP) relationship. 

iOUT --------------------------------------- 
3 + + SY MBOLS: 

I a01 M, AXN 
M 
Ca 

2 + + 
17. 
34. 

+ + W 

(D 0 

;4 + 
C13 

10 1 
z 

CrI 
-Z + + 

-3 + + 
OUT -- ------------------------------------- 

-3 m2 -1 a123 OUT 
Standardised predicted PP 

(r ) SC, SIi', I, PSEU, OTSTS, IOA(SYP), IE(SMP), IOA( SO), 
IE(SO) - PP relationship. 
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7.1.4' THE ASSUMPTION OF ADDITIVITY OF RELATIONSHIPS 

The assumption of additivity is construed to 

presuppose an unaltered relationship between an 

independent variable and the dependent variable when 

con-Fronted with the introduction of other independent 

variable(s)-. Stated differently,, the influence of an 

independent variable does not depend on one or more 

of the remaining independent variables. The given 

independent variables have separate and summative 

influences on the dependent variable. Non-additivity 

would prejudice the accuracy a+ the predicted values 

o+ the dependent variable. The ascertainment o+ 

additivity of relationships may be attempted by 

testing for the absence of significant interaction 

effects in the-research data. This may be accomplished 

by the creation of appropriate multiplicative terms. 

The latter symbolize the interaction effects and the inclusion 

of such multiplicative terms en bloc into the regression 

equation could raise the coefficient of multiple 

determination, R2; the incremental amount in R2 is 

determined by the magnitude of the interaction 

effects. 

The present research model can be represented by five 

regression equations of which two comprise multiple 

independent variables. The two multivariate 

- 197 - 



regression equations are given as below - 

(1) PSEU = a+b I TS+b2TV+b3TI+b4RD+b 5 IE(SMP)+e and 

(2) PP = a+b, SC+b2SIM+b3PSEU+b4OTSTS+b5ICA(SMP)+ 

bSIOA(SO)+b7IE(SMP)+bBIE(SO)+e. 

where a= intercept; 

b 1,2-3 ........... 
=. partial regression coefficients; 

e error; 

TS task specialisation; 

TV task variability; 

TI task interdependence; 

RD = resource dependency; 

SC = situational constraint; 

SIM = site integrative mechanism; 

OTSTS = on-the-spot task structuring; 

PSEU = perceived site environmental 

uncertainty; 

IOAMP) = intolerance of ambiguity (site 

management personnel); 

IOA(SO) = intolerance of ambiguity (site 

operatives); 

IE(SMP) = I-E contr6l (Site management 

personnel); 

IE(SO) = I-E control (site operatives); and 

PP = project performance 

The above equations contribute two subgroups of 

independent variables which require testing for 

possible interaction effects. With regards the first 
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subgroup of independent variables [i. e. TSITV, TI, RD 

and IE(SMP)3, a set of 24 multiplicative terms is 

required to fully represent all Possible interaction 

effects amongst the five independent variables. The 

set,, created for hierarchical inclusiong comprises 10 

two-way, 8 three-way, 5 four-way and 1 five-way 

multiplicative terms. Using the 'NEW REGRESSION' 

procedure (Hull & Nie; 1981) with mean substitution 

of missing values, a block of the five independent 

variables was brought into the regression equation 

prior to the block of 24 multiplicative terms. It is 

readily apparent from the computer printouts that 

only 10 two-way and 1 five-way multiplicative terms 

were eventually included; the rest failed to exceed 

the tolerance index T with a default value of 0.001 

and hence ineligible for inclusion. Following a. 

recommendation by Nie, Hull, Jenkins, Steinbrenner & 

Bent (1975; p 339), a general version of the 

hierarchical F test was conducted to determine 

whether the additional contribution to the explained 

variation in PSEU*by the interaction effects alone is 

significant. The hierarchical F test is ---- 
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1ý 
E(R'- 

-, 
due to independent variables + multiplicative terms) 

-(R' due to independent variables)3/M 
---------------------------------------------------- 

(1-R . due to independent variables + multiplicative 
tarms)/(N-K7-1) 

Degrees of freedom (df) are M and (N-K-1). 

Where R- = coefficient of multiple determination; 

K= no of independent variables; 

M= no of multiplicative variablas; and 

N= sample size. 

The summary statistics required for testing the null 

hypothesis that interaction effects are not 

significant are contained in Table 13. Inserting the 

relevant figures intc the abovementioned F test 

equaticn ---- 

(0.52333-0.48060Y/11 
F= -------------------- 

(1-0.52333)/(95-5-1) 

= 0.7253; which is significant at 0.05 lqvel, df 11 and 89. 

Hence the null hypothesis is supported. The five 

independent variables are relatively free from 

interaction e++ects. 

The second subgroup of independent variables which 

requires testing for interactions are SC, SIM, PSEU, 

OTSTS, IOA(SMP), IOA(SO); IE(SMP) and IE(SO). From 

these eight independent variables, a set of 166 

multiplicative terms has been created to capture all 

possible interactions. The set of multiplicative. 
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TABLE 13 : SUMMARY STATISTICS FOR TESTING INTERACTIONS AMONG TASK 
SPECIALISATION (TS), TASK VARIABILITY (TV), TASK 
INTERDEPENDENCE (TI), RESOURCE DEPENDENCY (RD) & IE 
CONTROL (SITE MANAGEMENT PERSONNEL) IIE(SMP)3 

-------- - -------------- ---- 

---- --------------- 
Variable Cumulative 

----- ---- 
Cumulative 

--- 
2 R 

----------- 
2 R Change 

Multiple R 1 

----------------------- ------------ --------------- ----------- 

TS 0.24367 0.059,37 1 0.05937 
14 

---------- 1 ------------ --------------- ------------- ----------- 

TV 0.56513 0.31937 1 0.26000 

Iz ------------ : --------------- i ----------------------- ----------- ! 

TI 1 0.57450 1 0.01067 

----------------------- ------------ --------------- ----------- 

RD 1 0.66131 0.43733 1 0.10728 
.1 

----------------------- ------------ --------------- i ----------- 

IE(SMP) 0.69326 1 0.48060 1 0.04328 1 

----------------------- ------------ --------- ----------- 

I five-waY 0.69419 1 0.48189 1 0.00129 
multiplicative term I I 

----------------------- ------------ --------------- ----------- 

1 10 two-way 1 0.72342 0.52333 0.04144 1 
multiplicative terms 

----------------------- ------------ --------------- ----------- 
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terms consists of 28 two-way, 39 three-way, 4: 3 

four-way, 31 five-way, 16 six-way, 8 seven-way and I 

eight-way. However the sheer number of the 

multiplicative terms has created an insolvable 

problem for the regression subprogram. The 166- 

multiplicative terms were recognised by the SPSS 

systems as 166 individual variables, plus the above 8 

independent variables and 1 dependent variable (i. e. 

PP) gives a total of 175 varia. bles. which clearly 

exceeded the program limitation of a maximum of 100 

variables an any 'VARIABLES' list. This effectively 

rendered the regression subprogram inoperable and 

hence the testing of interaction effects cannot be 

undertaken for the second subgroup of independent 

variables, unfortunately. 

In conclusion, while the first subgroup of 

independent variables Ci. e. TS, TV, TI, RD and 

IE(SMP)3 has been ascertained to be additive, this 

may not be said of the second subgroup [i. e. SC, SIM, 

PSEU7 OTSTS7 IOA(SMP)j IOA(SO), IE(SMP) and IE(SO)3. 

The interaction effects of the latter have been found 

to be indeterminate for the reason given aforesaid. 
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7.1.5 THE ASSUMPTION OF ZERO MEAN DISTURBANCES 

The assumption of zero mean disturbances presupposes 

the summative outcome of all positive and negative 

values of disturbances to be zero. Departure from 

this assumption distorts the intercept estimate 

leaving unaffected the estimates of the partial 

regression coefficients. Considering the prime 

intention with reference to the forthcoming testing 

of the postulated research hypotheses is the 

quantification of causal influences, the matter which 

is of interest concerns the estimates of the partial 

regression coefficients and not the intercept. The 

above assumption, therefore, is of minor practical 

importance insofar as the partial regression 

coefficient estimates constitute the major concern 

here. Seemingly the verifiability of the above 

assumption is inevitably confined within the 

theoretical domain for the simple reason that 

whenever the ordinary least squares estimation 

procedure is activated, the residuals are 

automatically equated with a zero mean right at the 

initial stage. Hence rendered impotent the 

likelihood of any statistical testing. From the 

standpoint of its substantive lack of practical 

significance insofar as the present research is 

concerned and coupled with t4le absence of a formal 
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test, verification of the foregoing assumption would 

not be attempted here. 
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7.1.6 THE ASSUMPTION OF HOMOSCEDASTIC_DISTURBANCES 

Homoscedasticity is a condition in which all 

disturbances have constant variance. If the above 

state is deviated then the disturbances are-said to 

be heteroscedastic i. e. the variance varies with the 

values plotted on the horizontal axis. Under 

heteroscedastic condition the parameter estimates 

still retain their statistical unbiasedness but they 

are inefficient due to large variances. The 

confidence intervals widen unnecessarily and thereby 

extenuate the power of the statistical tests of 

significance. 

In view that the disturbances are not observable 

therefore their estimates i. e. residuals are regarded 

as an acceptable surrogate in the presence of large 

enough sample size. Diagnosis for heterascedasticity 

may be facilitated by visual inspection of 

scatterplots of standardised residuals versus 

standardised predicted values of the pseudo-dependent 

or dependent variables. The configuration of a plot 

is an indication of the presence or absence of 

heteroscedasticity. Ideally, to obtain a null 

residual plotq points should be distributed roughly 

within a horizontal band with the zero residual line 

as its central axis. Howeverg in practice when a 
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residual plot- approý, -,, i mates the foregoing Pattern then 

the absence of heteroscedasticity is hinted. Right 

or left opening megaphone or double outward bow shape 

is indicative of nonconstant variance which implies 

the probable presence of heteroscedasticity. Any 

relationship suspected of heteroscedasticity shall be 

subjected to a formal confirmatory test for 

heterascedasticity ---- the Goldfeld-Quandt test 

(Goldfeld-Quandt; 1965). The test assumes normal 

distribution of the disturbances and is valid for 

large sample size. The initiation of the test 

necessitates the following procedures ---- 

(a) Arrange the'scores of the independent variable 

in ascending order; 

(b)- Delete middle range scores from the sample: the 

number for deletion is equivalent to 

approximately a quarter of the sample size; 

(c) Subdivide the remaining scores equally into 

two subsamples with the low range scares 

constituting the 1st subsample and the high 

range scores the 2nd subsample; 

(d) Regress on the independent variable to derive 

the residual sum of squares (RSS) for -each 

subsample; 

(e) - The relevant F test is 
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(RSS of 2nd subsampl2. )/1(N-C)/23-K 
F= ---------------------------------- 

(RSS of lst subsampla)/E(N-M/23 -K 

RSS of 2nd subsampla 
-------------------- 
RSS of lst subsample 

Degrees of freedom (df) are Vl=v2=(N-C-2K)/2. 

Where N= sample size; 

C= no of middle scores deleted; 

K= no of parameter estimates in each equation. 

I+ the computed F statistic exceeds the tabulated 

value of F for the appropriate degrees of freedom at 

the predetermined level of significance, the null 

hypothesis of homoscedasti city is rejecteb in fza'vour 

of the alternatiye hypothesis of heteroscedasti city. 

The absolute value of the computed F statistic may 

serve as an i. ndicator of the severity of 

heteroscedasticity. The higher it is from I the more 

severe the case for heteroscedasticity. When 

heteroscedastic disturbances are confirmed on the 

basis of the Goldfeld-Quandt test, the independent 

variable concerned becomes a necessary candidate for 

transformation to minimise variance inconstancy. 

Perusal for signs of hateroscedasticity was 

undertaken of residual scatterplots depicted in 

previous Figure 4 (used in assessing the linearity 

assumption). It seems for bivariate scatterplots 

(a) . (b) , (c) , (d) and (a) there i s- reason to suspect 

the probable existence of heteroscadasticity. 
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Accordingly confirmation is sought and the five 

relationships concerned were subjected to the 

Goldfeld-Quandt test outlined earlier. The test 

results are tabulated in Table 14. It is apparent 

that the TS-PSEU, TI-PSEU and RD-PSEU relationships 

are heteroscedastic; with the TI-PSEU the most severe 

of the three. Hence the independent variables TS, TI 

and RD require*corrective measure to minimise 

variance inconstancy. 

Log transformation, a common albeit ad hoc remedy, is 

believed to be able to attenuate heteroscedasticity 

via its compressive capability of the measuring 

instruments for the variables concerned by some eight 

times. Therefore log transformation appears a 

suitable corrective measure. Accordingly the values 

of TS9 TI and RD variables would be logarithmised 

prior to the forthcoming hypotheses testing. 
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7.1.7 THE ASSUMPTION OF NORMAL DISTRIBUTED 

DISTURBANCES 

The assumption of normal distribution of disturbances 

manifests itself in a normal symmetrical bell shape 

curve in which 95% of the disturbances are dispersed 

with +2 standard deviations of the zero mean. 

Shortcoming in the satisfaction of this assumption may 

affect the statistical tests of significance and the 

confidence intervals, but without blemishing the 

parameter estimates. 

With a view tq establishing the extent of compliance 

with the normality assumption, the 'RESIDUALS 

Subcommand' facility as a part of the 'NEW 

REGRESSION' procedure in Hull & Nie (1961) was 

activated to generate two sets of visual displays of 

standardised residuals. The first set consists of 

histograms of standardised residuals with a normal 

curve delineated in each case and the second set 

corresponding normal probability (P-P) plots of 

standardised residuals with the dotted diagonal as 

the datum normality line in each case; all as' 

depicted in Figure 5. Perusal of the histograms and 

the normal probability (P-P) plots does evince very 

close approximation to normality +or the PSEU-SWA and 

SWA-OTSTS relationships. The PSEU-SIM; TSgTVgTIIRD, IE(SMP)- 
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Figure 5: Histograms and normal Drobability__(P-P) plots of 

standardis-ed residuals 
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PSEU; and ý3C, SIMýF'SEU90TSTS, IOA(SMP)IIOA(SO)gIE(SMP)IIE(SO) - 

PP relationships respectively exhibit deviations with 

increasing magnitude. However a caveat on the use of 

residuals might be in order. Mis-specification of the model, 

for instance the unwittingly omission of crucial 

independent variable(s), might impede the residuals 

from congruously tracing out the actual distribution 

of the disturbances. The mere fact that the present 

research model is partial implies that probable 

omission of influential independent variable(s) may 

not be discounted. As an inevitable consequence, an 

element of dubiety prevails over the * goodness' of 

the histograms and the normal probabilty (P-P) plots 

as a tool for verifying the normality assumption 

given the context of the present research model. 

Rectification for non-normality necessitates the 

trans-Formation of the Pseudo-dependent or dependent 

variable(s), butq unfortunately, not without 

side-effects. It is felt the side-effects 

preponderate the benefits gained. In specific terms, 

non-normality transformation-is indirectly 

detrimental to variance constancy and also linearity. 

The latter two assumptions are relatively more 

important to multiple regression analysis and 

therefore unwise to be permitted to suffer the 

side-effects. It is contended that in the presence of 

large enough saihple size (n > 30), the normality 
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assumption is fairly robust and may be safely 

overlooked with inconsequential effects. In the 

light of the precedingv exercitation of remedial 

measure for non-normality would not be reified in 

this instance. 

0 
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7.1.8 THE ASSUMPTION OF NON-AUTOCORRELATED DISTURBANCES 

Autocqrrelation refers specifically to the 

relationship between chronological observations of 

the same variable as in the longitudinal data 

situation. Anomaly with regards the assumption of 

non-autocorrelation annuls the validity of the 

statistical tests of significance and the confidence 

intervals but short of prejudicing the parameter 

estimates. Since autocorrelation is more a problem 

restricted to longitudinal data as opposed to data of 

a cross-sectional nature which is the present case, 

it does seem the issue of autocorrelation is! 

impertinent in. this instance. He. nce no -further 

attention on the probable incident ýf autocorrelated 

disturbances appears warranted. 
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7.1.9 THE ASSUMPTION OF ABSENCE OF SPECIFICATION 

ERRgRS 

Specification errors when viewed in a narrow scope 

characterise a situation in which one or. more of. the 

following cases may occur ---- (a) the use of 

inexpedient functional form; (b) the omission of one 

or more pertinent variables; and (a) the inclusion of 

one or more impertinent variables. Firstly7 

inexpedient functional form refers to the application 

of a linear regression on a set of data which is 

nonlinear. I+ the foregoing is the case then the 

parameter estimates will be biased. The subject of 

nonlinearity of data has been previously considered 

in 'The assumption of linearity of relationships' 

with the conclusion that the linearity assumption has 

been satisfied by data. In view of the foregoing, 

specification error in the shape of an inexpedient 

functional form is absent. Secondly7 oversight of a 

pertinent independent variable may induce 

differential impact on the parameter estimates. The 

condition which determines the precise impact is the 

presence or absence of correlation between the 

omitted independent variable and other independent 

variable(s) in the regression equation. In the 

presence of correlationg bias and inconsistency are 

introduced into the parameter estimates. Whilst the 
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absence of correlation means that the only parameter 

susceptible to adverse influence is the intercept 

estimate, but variances tend to become larger resulting 

in increased confidence intervals which lead to a higher 

chance of rejecting variables which may in fact be - 

statistically significant. Thirdly, inclusion of an 

impertinent independent variable does not bias the 

the least squares estimators of the regression coefficients, 

but inefficiency creeps in. The variances are unaffected 

which implies the validity of the statistical tests of 

significance and confidence intervals are unimpeached. 

Nonetheless7 this does not mean that any and every variable 

can be incorporated unless support from theory is evident. 

"If we do not have a theory or hypothesis which 

carefully specifies the variables related to .... (the 

dependent variable)v merely putting every conceivable 

variable into the regression equation generates junk 

since it does not take the logical ordering of the 

variables into account" (Gordon; 1969)(cf. Bohrnstedt 

& Carter, 1971; P128). - 

Specification errors pertaining to (b)-and (c) above 

are inherently theory related. The p'robability of 

mis-speci+ication of either type is dependant 

exclusively on theý'wholesomeness' of the theory 

underpinning the model. In viewing the present 

research model, the mere fact that it is purportedly 
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embryonic and partial carries with it an implied 

probability of mis-specification strictly speaking. 

Notwithstanding, whether mis-speci+ication has indeed 

occurred in reality is uncertain and unascertainable 

due to the absence of rival models with which to 

compare. Strictly speaking, only in the context of 

the 'correct' model may mis-specification be totally 

discounted. The 'correct' model may be defined as a 

model which circumstantiates reality in all respects. 

In the absence of omniscience, the notion of the 

'correct' model is categorically illusory and 

practically unattainable. Given the preceding, the total 

absence of mis-specification is an unrealistic expectation. 

A model at best is a close approximation of reality 

given the rather indeterminate and complex nature of 

site phenomenon. With a plausible model the probability of 

mis-specification invariably remains. Nevertheless, 

the preceding should not be construed as hinting for 

the outright rejection of any plausible model short 

of the 'correct' model. A model need not be the 

*correct' model before it can be of utility value. 

Insofar as the model is based on a priori theoretical 

grounds and plausible, it should'deserve considerations 

with a view of effecting improvement upon it. Outright 

rejection on the ground of probable mis-specification is 

regarded as counterproductive. - A plausible model does often 

help to enrich our understanding of a phenomenon and 
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contributes to the evolution of knowledge. Even if 

its tenability is later challenged successfully it 

may at least help to narrow down the scope for 

alternative explanations of the phenomenon. 

To reiterate, ratification of the above assumption is 

confronted with a dilemma. In the absence of the 

I correct' model for project performance as a datum, 

it is inherently impossible to furnish a categorical 

answer. If the 'carrect'. model were already in 

existence, then the present modelling attempt is 

redundant. Given the circumstances, the best a 

researcher can do is to rely an the existential 

theory during the model construction process, test 

the model and use the outcome results to revise both 

the theory and model for further testing. After all 

model construction and testing is an on-going process 

until the emergence of a near perfect model; a model 

which has captured every key aspect of the phenomenon 

and enjoys widespread endorsement. 

In summation, the absence of an inexpedient 

functional form has been ascertained. 

Mis-specification of both (b) and (c) may be probable 

given the current exility of theoretical knowledge an 

the project performance phunomenon. Theory often 

falls short of its plenitude and sophistication to be 

in a position to confidently offer a researcher a 
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de+initive list o+ in+luential variables, much less 

their interrelative behaviour. 

I 
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CONCLUSION 

It is befitting at this juncture to draw upon the 

literature with a view of highlighting studies an the 

regression assumptions. The e-,.,. istence of two 

contending views on the severity of the impact of 

violations of the regression assumptions is evident 

in the literature. One school of thought pursues the 

notion that regressions are fairly robust and 

violations should not invalidate the regression 

statistics. While the other school believes 

regressions are rather delicate and violations cast 

an impending 'cloud' over the output statistics 

(Lewis-Beck; 1980). It appears both views may be 

right depending on the particular regression 

assumption involved. In other words, robustness is a 

contingent characteristic. Some regression 

assumptions are robust and others may not be. 

In the opinion of Bohrnstedt & Carter (1971) errors 

pertaining to measurement and specification have 

significant distortionary influence an the regression 

estimation. There have been other studies on the 

rela, >cation of a few other regression assumptions. 

'Some of the studies which will be mentioned herein 

might have been cited. before when the regression 

assumptions were addressed in turn. Labovitz (19679 

- 224 - 



1970); Baker, Hardyck & Petrinovich (1966); Burke 

(1953) ; Senders (1953) ; Borgatta (1968,1970) ; and 

Jacobson (1970) investigated the effect of rela, -.,. ing 

the interval level of measurement assumption on the 

statistical tests of significance. The emerging 

concensus is that statistical tests of significance 

are valid on ordinal variables without producing 

excessive aberrations provided a monotonic 

relationship with the underlying scale is maintained 

(cf. Bohrnstedt & Carter; 1971). Boyle (1970); Lyons 

& Carter (1971); Suits (1957); and Cohen (1968) 

suggested that even nominal variables with the 

creation of dummy variables are compatible with 

parametric statistics (cf. Bohrnstedt & Carter; 

1971). Barlett (1935); Boneau (1960); Gayen (1949) 

and Srivastava (1958) examined the effects of 

non-normality of disturbances on the T test of 

signi+icance and concluded that the e+fects have been 

minimal (cf. Bohrnstedt & Carter; 1971). Norton 

(1952); Cochran (1947); Godard & Lindquist (1940) 

studied the impact of heterascedastic variances on 

the F distribution. Their results indicated almost 

no e-F-Fect on the F tests provided heteroscedasticity 

is mild (cf. Bohrnstedt & Carter; 1971). It is 

apparent that the foregoing studies have been helpful 

in shedding some light on the robustness or the lack 

of it of some regression assumptions. But so far 
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only a partial picture has emerged. More similar 

studies are needed to examine the effects of relaecting 

other regression assumptions. Until such time there 

has been accumulated sufficient evidence underpinning 

the robust quality of the remaining regression 

assumptions, it seems ill-advised at this stage to 

adopt an enervating attitude on those regression 

assumptions yet to receive investigative attention. 

In the meantime a more cautious approach appears in 

order. 

Having presented investigative studies on the effects 

of relaxation of some regression assumptions, it is 

time to sum up the outcomes of the verifications 

attempted earlier. Retrospectively, the verification 

effort has furnished us with a profile on the 

condition of the research data in terms of the given 

set of regression assumptions. To recapitulate, 

supportive views have been cited from the literature 

endorsing that parametric statistics7 like multiple 

regression analysis and path analysis for instance, 

are suitable for the research variables concerned 

(notwithstanding that they have been ordinally 

measured) with little effects on the statistical 

tests of significance. The independent variables 

concerned have been found to be multicollinear to a 

slight degree but short of constituting a problem. 

Nonlinearity has not been suspected from a visual 
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scrutiny o+ the scatterplats c+ standardised 

residuals. Unfortunately only the first subgroup of 
.0 

independent variables Ei. e. TS, TV, TI, RD and 

IE(SMP)3 has been verified, to be additive in 

relationships and leaving indeterminate the second 

subgroup of independent variables [i. e. SC, SIM, 

PSEU, OTSTS, IOA(SMP)j IOA(SO), IE(SMP) and IE(SO)3. 

The indeterminancy of the interaction effects of the 

second subgroup should not be of concern unduly so 

long as the research model is used for explanation of 

the phenomenon rather than for prediction purposes. 

Nonverification of the -zero mean disturbances has 

been justified. The TS, TI and RD variables would be 

incorporated log transformation to mitigate the 

heteroscedastic variances. The decision not to 

proceed with the transformation to restore normality 
:zI 

-For the deviating relationships has been out of 
14-, 

concern -for the side-effects. Autocorrelation has' 

been viewed as an unlikely problem in the present 

research data since the latter are cross-sectional. 

Finally with regards specification errors pertaining 

to the omission of pertiýent variables and the 

inclusion of impertinent variables, mis-SPecification 

is probable. Nonetheless, this should not be a 

Stu mbling blockI and the forthcoming hypothesis 

testing must proceed an the assumption that 

specification error is absent. As a concluding 
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remark, the knowledge, albeit partialg on the status 

of the regression assumptions vis-a-vis the research 

data gained through verification is remarkably 

cohortative and should generate for us some degree of 

reassurance. After all the condition of the data has 

turned out to be better than prior expectation. With 

the exception of the normality deviations 

(incidentally, the effects of deviations are believed 

to be inconsequential), the homoscedasticity 

deviations will attract rectification. The research 

data are now in a condition as good as they can 

possibly be and above all expedient for the 

application of multiple regression analysis/path 

analysis. 
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8.1 MAIN DATA ANALYSIS 

8.1.1 PATH ANALYSIS 

Z., 

The philosophy of path analysis has its origin in the 

genetic science discipline well back in the early 1920's. 

The pioneer accredicted for its formulaýion and 

application as a research tool, albeit in genetic research 

work, is S. Wright (1921). Like any new idea or technique 

it has been slow in gaining applications in the nongenetic 

disciplines. Recognition of its potential as a, research 

tool in the social sciences does not materialize until 

some -Four decades later. Presumably Duncan (1966) was the 

first person to introduce path analysis in the sociology 

field. Therea-Fter-numerous applications in kindred -Fields 

followed including in the organization and management area 

by Bow, Clark & Dossett (1974); Hsu, Marsh & Mannari 

(1983); and Bedeian & Armenakis (1981) for instance. 

Path analysis is an analytical technique geared for the 

testing of relationships of a set of variables which, have 

been causally posited a priori-an theoretical grounds. A 

concomitant of the aforesaid technique is the path diagram 

employed for the visual presentation of the network of 

postulated causal relationships. 'Some aspects of the 

discourse hereafter have already been touched upon in a 
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previous section 3.2.1. Reiteration herein is to provide 

continuity so as to facilitate comprehension. Variables 

are, linked by straight lines with. the arrow heads 

indicative of the flow of influence. In the present 

research, the flow of influence is unidirectional with no 

reciprocal causation which implies a recursive causal 

model. A distinction can be drawn to differentiate the 

incorporated. variables. The criterion employed is the 

origin of-determination for the variable concerned. A 

variable which is determined by one or more variables 

within the causal scheme is labelled 'endogenecus'. 

Whereas a variable whose determinant or determinants 

reside outwith the causal scheme is termed 'extogeneous'. 

Within a multistage causal scheme, it is possible for an 

effect variable in one instance to become a cause variable 

in a subsequent situation. Noncausal covariations between 

exogeneous variables are represented by curved lines. For 

the-purpose o+ +urther di+ferentiation, all endogeneous 

variables prior to the dependent variable are 

labelled 'pseudo-dependept'variables and will be regarded 

as such herea+ter. Residual variables are attached to 

each pseudo-dependent variable and the dependent variable 

to represent all unspeci+ied variables yet to be 

incorporated into the causal scheme. 

The, primary concern of path analysis is the quantification 

of the relationships between the variables and the 
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employment of the accrued quantitative information to 

evaluate the effects of one variable on another. Path 

cce-F-Ficients can be computed using ordinary regression 

technique by regressing a pseudo-dependent variable or the 

dependent variable on all directly related antecedent 

variables. Satisfaction of the set of multivariate, 

regression assumptions is necessary and any deviation so 

identi-Fied should attract correctivp procedure. Each 

regression assumption has already been addressed 

retrospectively in chapter 7. The residual variable is 

assumed not related to either any of the independent 

variables contained in the regression equation or other 

residuals. A path coefficient can be symbolized by Pij; 

the subscripts indicate the flow of direct effect from 

cause variable I to effect variable J. The issue of 

standardi=ed versus unstandardi=ed COOfficionts has 

I stirred up some debates (Wright, 1960; Blalock, 1967; 

Turner & Stevens, 1959).. Without getting entangled with 

the debates, it is befitting to employ standardized 

coefficients in this research on the grounds that the 

primary interest here is the assessment of the effects one 

variable has upon another plus the determination of the 

proportions of explained variance. If comparisons of 

parameters across populations are the intention, which is 

not the case here, then unstandardi=ed cc3c? -F-f i ci ants could 

be apt. A residual path coefficient can ýo manually 

computed as it is equivalent to the square root of (1-R2) 
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lmmý 

where R' i's the coefficient of determination i. e. the 

e, xplained variance. 

i 

Path analysis facilitates the decomposition of ýhe 

correlations between the výriables into the component 

effects : direct, indirect and spurious (Lewis-Beck, 

1974). The intent is the evaluation of the total effect an 

independent variable has on the pseudo-dependent or 

depen. dent variable. Further elaborated discussion will be 

undertaken subsequently when the implications for site 

management of the research results are under focus. The 

decomposition of correlations can also be fruitfully 

applied to assess the congruity between the 'theory 

trimmed' model (i. e. wi. th one or more paths deleted) and 

the data. In a completely flawless situation, a specific 

correlation should be equal to the summation of the 

component effects. Severe inequality implies a less, than 

desirable match and remedial-attention to the causal 

scheme may be necessary. The congruity assessment will be 

the subject, of a subsequent treatment. 

In conclusion, path analysis imposes an the researcher the 

need for an explicit causal articulation of the linkages 

between variables. Visual clarity of the posited 

relationships is attained. through a pictorial presentation 

in the form of a path diagram. Path analysis is not a 

tool for proving causation. For causation is a function 
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of theary and therefore rightly belongs to the - 

ccnceptual-theoretical domain. Rather it is a promising 

methodology for deriving parameter estimates and other 

aggragate statistics of interest which can be employed to 

quantitatively describe the influences operating within a 

causal network of variables. . 

13.1.2 THE PATH DIAGRAM 

The partial causal model of project performance 

pictorially depicted in Figure 2 is reproduced herein as a 

path diagram presented in Figure 6. The variable namas 

have been abbreviated and each abbreviation is attached a 

unique number for the purpose of subscripting the 

associated path coefficient. A listing of the full text 

for the abbreviations used in the path diagram itself and 

elsewhere in this and subsequent chapter is provided 

hereunder ---- 

SC = Situational constraint; 

TS = Task specialization; 

TV = Task variability; 

TI = Task interdependence; 

RD = Resource dependency; 

IE(SMP) = I-E control (site management personrie. 1); 
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IE(SO) = I-E control (site operatives); 

IE(SMP & SO) = I-E control (site management personnol 

and site operatives); 

PSEU Perceived site environmental uncertainty; 

SIM Site integrative mechanism; 

SWA = Site work ambiguity; 

IOA(SMP) = Intolerance of ambiguity (site management 

personnel); 

IOA(SO) = Intolerance of ambiguity (site 

operatives); 

IOA(SMP & SO) = Intolerance of ambiguity (site 

management personnel and site 

operatives); 

OTSTS = On-the-spot task -structuring; 

PP = Project performance; 

R1,213... i= Residuals; 

R2 Coefficient of determination; and 

pij Path coefficient. 

8.1.3 VERIFICATION OF RESPONSES FOR THE PP VARIABLE 

Prior to the inputting of data onto disk, the responses 

for the PP variable have been checked for concordance for 

each and every site. SPOcificallyl a comparison has been 
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undertaken of the response of the site agent/manager 

with that of the quantity surveyor. Any discrepancy in 

the responses attracts a follow-up attention in an attempt 

to establish a consentience. A consentience of responses 

should bolster confidence in the PP measure for each site. 

13.1.4 LOGARITHMIZATION OF RESPONSES FOR THE TS, TI AND RD 

VARIABLES 

The previous section 7.1.6 has indicated that the values 

of the TS, TI and RD variables are heteroscedastic and 

hence in need of corrigent action. As suggested, the 

values of these variables are logarithmized to minimize 

the variance inconstancy prior to the undertaking of path 

analysis. 
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E3.1.5 TESTING OF CAUSAL HYPOTHESES 

The computation of path coefficients for the formulated 

partial causal model of project performance necessitates 

the translation of the model into five separate linear 

regression equations embodying standardized variables 

given hereunder 

(1) PSEU = P52aTS+p52bTV+p52CTI+P53RI)+P 54(SMP)IE(SMP) 

+p 5RR,; 

(2) SWA = P75PSEU+p7RRZ; 

(3) OTSTS = P107SWA+PIORR4; 

(4) SIM = P65PSEU+P6RR, 7; and 

(5) PP = PIIISC+PI16S, M+pll5pSEU+PllloOTSTS+Plle(smp) 

IOA(SMP)+Piie(so)IOA(SO)+Plig(SMp)IE(SMP)+ 

Pllg(SO)IE(SO)+PIIRR5. 

The 'NEW REGRESSION' procedure in Hull & Nie (1981) was 

invoked to generate the required statistics in each 

regression analysis. The procedure incorporated forced 

entry for the variables named, substitution of missing 
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values with the variable mean, do-Fault statistical 

criteria Ei. e. the probability of F-to-onter is 0.05; the 

probability of F-to-remove is 0.01; and tolerance is 0.013 

and casewise plot inter alia. Both unstandardizod and 

standardized coefficients form a part of the statistical 

output. In SPSS terms, the former is symbolized by B and 

the latter by Beta. In keeping with customary practice, a 

path coefficient hereafter shall be represented by a 

standardized coefficient (or Beta). Since the numerital 

value of a residual path coefficient (P 5R -For instance) 

does not get computed along with the other statistics, 

manual calculation is necessary. This can be easily 

achieved as a residual path coefficient is equivalent to 

the square root of (1-R 2 

Within the SPSS context, ) a point to note is that positive 

numerical values aýe printed without the prefixing of 

positive signs. Only negative numerical values are 

printed with the negative signs prefixed. The 

interpretation of influence resides in the computed sign 

of a path coefficient. A positive sign represents a 

positive influence and vice versa. However there are 

exceptions. With specific reference to path coefficients 

PS4(SMP) [hypothesis 23; P118(SMp) and P11j3(SO) 

Chypothesis 73; and P119(SMp) and P119(SO)Chypothesis SJ; 

the reverse applies. Insofar as the preceding path 

coefficients are concerned, a computed positive iign is 
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indicative of a negative influence and vice 'versa. This 

reversal of interpretation is due to the manner the 

aforesaid hypotheses have been. warded. With regards 

hypotheses 2 and e, the phrase 'internal I-E control' has 

been used in formulating both hypotheses instead of simply 

'I-E control'. To recapitulate, the I-E control scale has 

been scored in the direction toward the e,,.,. ternal end. A 

high score reflects externality and a low score 

internality. In hypothesis 7, 'tolerance of ambiguity, 

has been used rather than 'intolerance of ambiguity'. 

Since the IOA scale has been scared toward high 

intolerance of ambiguity, a high score suggests high 

intolerance of ambiguity ýor to paraphrase, a low 

tolerance of ambiguity) and vice versa. Hence, inasmuch 

as the foregoing three hypotheses are concerned, a 

positive influence is manifested in a negative sign of a 

path acefficient and vice versa. 

To -Facilitate an understanding of how a decision is 

arrived at an whether support +or a particular hypothesis 

is evident, it is necessary to make explicit the two 

criteria employed. They are 

(a) the computed sign of a path Coe+-Ficient; and 

(b) the statistical significance of a path coefficient. 

Be-Fore a hypothesis can be inferred to have the support of 

data, the presence of two elements are necessary. 

Firstlyq the computed sign, has to be consistent with the 
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pos4-ulatcd in-Fluonca; and secondly, the Path coo4ficiant ý .6 

concorned has to be statistically significant. The 

co of one or both loads to the inferance that the nbser 

particular hypothesis lacks empirical support. 

8.1.5.1 CHECKING FOR OUTLIERS 

The main concern in this section is the detection of the 

probable existence of an-outlier problem in the research 

data set prior to the actual task of hypothesis testing. 

The preceding necessitates-directing attention to a case 

analysis which involves an examination of the role each 

case plays in the regression. Essentially the task 

demands the identification of suspected outlying cases and 

the estimation Of the influence each outlying case has on 

the parameters and other aggregate statistics. An outlier 

is simply an extreme or deviant case which does'not seem 

ýa match with the bulk, of the cases. In relation to the 

fitted regresion equation, an outlier represents a poor 

fit. The consequence of an outlier is the introduction of 

a bias into the parameter estimates, the coefficient of 

determination (R2) and. the standard error of estimate for 

the dependent variable. The size of the bias is 

contingent. upon the influence magnitude of each outlying 

case. A large influence implies a large bias and vice 

varsa. 
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¶1 
For each regression equation, a casewise plot of 

1 -1 Studentized residuals is employed for the task of 

identifying possible outlying cases. Each suspected case 

is then ta-sted to confirm that it is indeed an outlier. 

The 'outlier test' for the ith case, a suspected outlier, 

as proposed by Weisberg (1980) is given hereunder as 

1/2 
n-p'-l 

ti = ri 1 --------- 2 
n-p'-ri 

where ti = Student's t-test; 

ri = Studentized residual; 

n= Sample size; 

p' pý+I (for a problem with an intercept 

term); or 

p' p (+or a pt, 'oblem without an intercept 

term); 

where p= no. of predictors/indapdndent 

variables. 

I+ the computed value of ti e*,.., ceeds the tabulated value in 

Table D (in the Appendix) at the predetermined level of 
I 

significance, then the case concerned is indeed an 

outlier. However, outlier confirmation per so may not be 
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sufficient to warrant removal from the research data set. 

There is an additional factor to be taken into account 

be-Fare deciding an its removal. The case's individual a 

influence an the regression needs to be assessed and the 

generally acceptable measure is Cook's distance D which is 

one a+ the several case statistics outputted by the SPSS 

system. The magnitude o-F D-provides an indication o-F the 

extent of influence the case has on the estimation of 

parameters and other aggregate statistics. Only values of 

D exceeding I are designated influential cases; cases with 

correspondingly large anomalistic impact on the 

regression. In sum, a confirmed Outlier coupled with a 

value of D larger than 1 is a strong candidate +or 

removal. 

Five casewise plats of Studenti=ed residuals-and related 

case statistics were generated and presented in Figure 

7(a) to (e). On the casewise plots are case statistics 

comprising seven columns of values pertaining to each 

individual case. The full text for each abbreviation 

preceded by an asterisk is provided hereunder 

* PRED = Unstandardized predicted values; 

* RESID =. Unstandardized residuals; 

* ZRESID Standardized predicted values; 

* SRESID Studentized residuals; 
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* MAHAL = Mahalanobis' distance; and 

* COOK D= Cook's distance. 

An e-etamination of Figure 7(a) to (e) seems to indicate 

that cases 9 and 11 in Figure 7(a); and cases 23 and . 2-5 in 

Figure 7(b) are suspected outliers because their 

Studentized residuals exceed +3.0000 magnitude. Their 

respective Studentized residuals are -3.2118, -3.83919 

-3.0050 and -3.4455. For confirmation, these four cases 

were subjected to the aforementioned Weisberg's (1980) ' 

*outlier test' and the results are tabulated in Table 15. 

It is evident that cases 11 and 25 are confirmed outliers. 

But the values of D for cases 11 and 25 are only 0.1640 

and 0.1853 respectively; - very small values and hence 

*construed as noninfluential cases insofar as their impact 

an the regression is concerned. Therefore their 

propensity to induce anomaly is minimal. In the final 

analysis, since their impact is negligible the decision 

here is against their removal from the research data set 

and thus preserves intact the sample size. 
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TABLE 15 : OUTLIER TEST RESULTS 

: Case ',, n ri PI: n-p'-I 1 ! Tabulated Confirmed 1 
: value 1 outlier ? 

i2. in-p'-r 

9 96 : -3.2118 5 -3.3922 3.61 No 

96 11-3.8391 151 -4.1706 1 3.61 Yes 

---------- I ---------- 

1 23 1 96 1-3-0050 111 -3.1422.3.60 No 

i 
1 '25 1 96 11-3.4455 1 -3.6639 1 3.60 1 Yes 

1. 
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8.1.5.2 HYPOTHESES 1-AND '21 

HYPOTHESIS I 

Perceived site environmental uncertainty (PSEU)(V5) 

is directly and positively influenced by : -7--- 

M task specialization, task variability and task 

interdependance (V2); and 

(ii) resource dependency (V3). 

HYPOTHESIS 2 

Perceived site environmental uncertainty (PSEU)(V5) 

is directly and negatively influenced by internal I-E 

control (V4). 

The +irst regression analysis involves regressing the PSEU 

variable on the variables TS, TV, TI, RD and IE(SMP) to 

compute path coef+icients P52., P52b' P52c and P53- 

[hypothesis 13; and P54(SMP) Chypothesis 23. Pertinent 

regression statistics so generated are tabulated in Table 

16. Intercorrelations, means and standard deviationsýare 

contained in Table 17. The derived regression equation is 

given hereunder ---- 
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PSEU=-0.2TS+0.39TV-0.17TI+O. 'ý-17RD+0.25IE(SMP)+0.73R1 

To test the overall statistical significance of týe 

preceding regression equation, the computed F statistic is 

52.39. With 5 and 90 degrees of freedomg the computed F 

statistic exceeds the tabulated F value. In other words, 

the equation attains statistical significance at the 0.01 

level. With specific reference to the path coefficients, 

the Beta column in Table 16 contains the computed signs 
I 

and numerical values. The numerical values reported 

hereunder have been rounded off to two decimal places 

PS-2a ý -0.02 

PS2b = +0 - 39 

p52c ý -0.17 

P -= +0.27 Z 

P54 (SMP) = +0.25 

The individual path coefficients are tested for 

statistical significance using the F tests'and the results 

are tabulated in Table 18. It is apparent that all path 

coefficients e-..., cept P52a have reached statistical 

significance. Stated differently, P 52b' P52c? P53 and 

P54(SMP) are significantly different from =ero and that 

each of the variables TV9 Tr, RD and IE(SMP) contributes 
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TABLE 16 : SELECTED STATISTICS FOR THE REGRESSION OF PSEU 
ON TS, TV, TI, RD AND IE(SMP) 

-- -------- ---- -- --- 

Pseudo-dependent variable PSEU 

Multiple R 0.67855 

R Square = 0.46043 

Adjusted R Square = 0.45164 

Stabdard Error = 6.15101 

1 Degrees of Freedom= 5 and 90 

F= 52.39423 

------- -------------- 
Independent 1 Unstandardized 1 Standard 1 Standardized 1 F 
variable : partial reg 1 error of 1 partial reg 1 

1 coef (B) B 1 coef (Beta) 1 

RD* 33.135021 1 7.09675 1 0.27282 1 22.751 

TI* -29.17906 1 9.59755 -0.16857 1 8.638 

IE(SMP) 1 1.25498 0.24541 1 0.25023 26.151 

TV 2.22160 0.3002 1 0.38653 51.851 

TS 1 -5.82450 15.18ý90 1 -0.02359 0.147 

1 Constant 1 -13.13426 11.84473 1 1.230 

Logarithmized 
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TABLE 17 INTERCORRELATIONS, MEANS AND STANDARD 
DEVIATIONS FOR PSEU, TS, TV, TI, RD AND 
IE(SMP). 

Variable 1 TO TV TI RD IE(SMP) PSEU 

-------- --------- -------- 

TS 1 1.000 0.489 0.659 0.512 0.262 0.255 

TV 1.000 0.369 0.557 0.405 0.566 

TI 1.000 0.435 0.191 0.125 

RD 1 1.000 0.487 0.525 

IE(SMP)', 1.000 0.501 

II PSEU 1 1.000 

MEAN 1 1.117 26.344 0.923 1.180 9.958 65.323 

1 Std Dev ! 0.034 1.445 0.050 0.067 1.656 13.306 

* Logarithmized 
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TABLE 18 : TESTS OF STATISTICAL SIGNIFICANCE FOR THE PATH 
COEFFICIENTS ASSOCIATED WITH HYPOTHESES I AND 2 

------------- -- ---------------- -- --------- ----------------- -- 

! Hypothesis Path 1 Computed Significance i 
1 coefficient :F statisti c! 
1 10 

------------ ---------------- 1 ----------- --------------- - 

! Hypothesis 11 P 52aý-0-02 0.147 Mot significant *: 

P 0'39 52bý+ 1 51.851 
: 
Significant* 

1 
* P52cý-0-17 e.. 638 'Significant 

P53ý'+0-27 22.751 ! Significant* 
Is I 

------------ ---------------- ----------- --------------- - 

! Hypothesis 21 P 54(SMp)2, -+0.25 1 26.151 ! Significant* 

----------- --- ---------------- -- --------- --------------- 

* df 5 and 90; 0.01 level of significance. 

I 
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significantly to the regression after the remainding 

independent variables in the set have been taken into 

account. In contrast, P52, does not differ significantly 

from zero and that the variable TS does not contribute 

significantly to the regression after TV, : TI, RD and 

IE(SMP) have been taken into account. The R2 is 0.46 

which is an estimate of the explained variance. The 

variables TS, TV, TI, RD and IE(SMP) have jointly 

contributed 46% of the variance in PSEU. The unexplained 

variance attributable to the residual R, is 54%. - 

4 

It seems hypothesis 1 is partially consistent with data. 

The discrepancy lies in P52, and P52, * Each of these path 

coefficients has a negative sign which is suggestive of 

negative influences4rom TS and TI to-the PSEU; -a 

contradiction to postulation. Hence hypothesis-1 is 

partially supported by data. With regards hypothesis 2, 

data is indicative of a congruency. It is worth being 

reminded that the interpretation of influence for 

hypothesis 2 is the opposite of hypothesis I as previousl'y 

explained. Therefore a Positive sign of the path 

coefficient P 54 should be construed as a negative 

influence of internal I-E control on the PSEU. Hence 

hypothesis 2 is'supported by data., 

- 



8.1.5.3 HYPOTHESIS 4 

HYPOTHESIS 4 

Site work ambiguity (V7) is directly and positively 

influenced by perceived site environmental 

uncertainty (PSEU)(V5). 

The second regression analysis concerns regressing the SWA 

variable an the PSEU variable in an attempt to compute the 

path coefficient P75 necessary for testing the 

aforementioned hypothesis. Selected statistics for the 

regression can be found in Table 19. Intercorrelations., 

means and standard deviations are tabulated in Table 20. 

The regression equation so derived is as follows ---- 

SWA=+0.79PSEU+0.6lR3 

For the foregoing equation, the computed F statistic is 

156.89 with I and 94 degrees of freedom. Overýall 

statistical significance is reached at the 0.01 level. 

From the Beta column in Table 19 the path coefficient P75 

is observed to be +0.79. Since the equation is bivariate 

in that it embodies only one independent variable i. e. 

PSEU,, the numerical value of the F statistic for the path 

coefficient is identical with the aforesaid F statistic 
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TABLE 19 : SELECTED STATISTICS FOR THE REGRESSION OF SWA 
ON PSEU 

Pseudo-dependent variable : SWA 

--------------------------------------------------------- 

Multiple R=0.79078 

1R Square = 0.62534 

I 
1 Adjusted R Square = 0.62135 

i Standard Error = 2.81585 

i Degrees of Freedom 1 and 94 

F= 156.89381 

--------------------------------------------------------- 
1 11 10 

! Independent! Unstandardi-! -ed: Standard! Standardized: F 
! variable : rag coef (B) ! error ofireg coef 

B (Beta) 

i ----------- i -------------- -------- ------------ -------- 

IPSEU 0.24039 1 0.01919: 0.79078 ' 1,156.894 
II II 

! constant 11.88022 1.28619: --- - 85.318 
I I 

----------------------------------------------------------- 
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TABLE '210 : INTERCORRELATIONS, MEANS AND STANDARD DEVIATIONS 
FOR SWA AND PSEU 

- ---------- -- ------- --- --------- -- - 

1 Variable 1 SWA PSEU 

---------------------- ---------- 

SWA 1.000 0.791 

PSEU 1.000 

---------- --------- ----------- 

Mean 27.583 "S23 65.3 

Std dev 1 4.576 1 15.053 

- ---------- - -------- --- --------- -- 

TABLE 21 : TEST OF STATISTICAL SIGNIFICANCE FOR THE PATH 
COEFFICIENT ASSOCIATED WITH HYPOTHESIS 4 

------------------------------------------------------------ 

1 Hypothesis 1 Path-coefficient! Computed 1 Significance! 
1F Statistic! 

------------- ----------------- ------------ ------------- 

Hypothesis 41 P75"+0.79 1 156.894 1 Significant*! 

------------------------------------------------------------ 

* df 1 and 94; 0-01 level of significance. 
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for the 'entire regression cquation. The path coefficient 

P -Nlso reaches statistical signi+icancaa at the 0.01 75 ' 

level. P75 is significantly different ýrom, zero and the 

variable PSEU has'mado a significant contribution to the 

regression. The computed R_2 is 0.63. which means 6-3% of 

the variance in SWA is accounted by PSEU leaving the 

une;.,. plained variance at 37%. The positive sign of the 

path coefficient P75 is indicative of a positive influence 

of the PSEU on SWA as postulated. Hence data is 

supportive of hypothesis 4. 
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E3.1.5.4 HYPOTHItSIS 5 

HYPOTHESIS 5 

On-the-spot task structuring (VIO) is directly and 

positively influenced by site work ambiguity (VA. 

The third regression analysis requires the OTSTS variable 

to be regressed an the SWA variable for the computation of 

the path coefficient P107 in order to test the aforesaid 

hypothesis. Relevant statistics from the regression are 

collocated in Table 22. Intercorrelationsg means and 

standard deviations are presented in Table 23. The 

regression equation inferred is presented hereunder 

. Wl- 

OTSTS=+0.2OSt$A+0.7E3R4 

The F statistic computed for the abovementioned regression 

equation is 4.07. With I. and 94 degrees of freedom, the 

equation attains statistical significance at the*0.05 

level. The Beta column in Table 22 gives the path 

coefficient P 107 'as +0*'->O. With the comPuted F statistic 

at 4.07, and I and 94 degrees of freedom, p 107 is 

statistically significant at the 0.05 level. 'To 

paraphrase, the SWA variable contributes significantly to 

the regression. The R2 is given at 0.04; the explained 
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variance in the OTSTS by the SWA variable is 4,. '.. Data 

supports hypothesis 5 in that the positive sign of the 

path coefficient P107 infers a positive influence 

originating from the SWA variable to the OTSTS variable. 
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TABLE212 : SELECTED STATISTICS FOR THE REGRESSION OF 
OTSTS ON SWA 

---------------- ----------------------------------------- 

1 Pseudo-dependent variable : OTSTS 

--------------------------------------------------------- 

Multiple R=0.20371 

1R Square = 0.04150 

1 Adjusted R Square'= 0.03130 

1 Standard Error = 5.52107 

Degrees of Freedom =I and 94 

1F=4.06977 

---------------------------------------------------------- 
IIi Is i 11 
! Independent! Unstandardized! Standard! Standard'lzed, I F 
! variable : reg coef (B) ! error ofireg coef 

B1 (Beta) 

----------- -------------- i -------- i ------------ -------- 
16 11 11 61 

ISWA 0.24972 1 0.123791 0.20371 1 4.070 1 

! constant i 32.72298 3.46060! 89.413 1 
i I. i 61 

------------------------------------------------------- --- 
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TABLE 23 : INTERCORRELATIONS, MEANS AND STANDARD DEVIATIONS 
FOR OTSTS AND SWA 

- 
It 
---------- - 

a 
-------- --- -------- --- 

1 Variable SWA PSEU 

------------------- ------------- 

SWA 1 1.000 0.791 

PSEU 1.060 

---------- --------- ----------- 

I Mean 27.583 65.323 

1 Std dev " 4.576 1 15.053 a 

- ---------- - -------- --- --------- -- 

TABLE 24 : TEST OF STATISTICAL srGNIFICANCE FOR THE PATH 
COEFFICIENT ASSOCIATED WITH HYPOTHESIS 5 

-------------------------------------------------------- 

Hypothesis 1 Path coefficient! Computed Significance! 
F Statistic! 

------------- ----------------- ------------ ------------- 

Hypothesis 51 P107ý-+0-20 4.070 Significant*: 

-------------------------------------------------------- 

* df I and 94; 0.05 level of significance. 
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HYPOTHESIS 9 

HYPOTHESIS 9 

The intensity of utilization of the nonprescriptive 

made of the site integrative mechanism (V6) is 

directly and positively influenced by perceived 

site environmental uncertainty (PSEU)(V5). 

The fourth regression analysis calls for the regression of 

the SIM variable on the PSEU variable to compute the path 

coeffiLient P65 necessary for testing the aforesaid 

hypothesis. Tabulated in Table 25 are selected regression 

statistics and in Table 26 are intercorrelationsg means 

and standard deviations. The derived regression equation 

is as follows - -- 

SIM=+O. IOPSEU+0.99R2 

The F statistic is 0.92 with I and 94 degrees of freedom. - 

The above regression equation is not significant at the 

0.05 level. Statistical nonsignificance applies also to 

the path coefficient P65 at the 0.05 level. The Beta 

column in Table 25 provides a numerical value of +0.10 

for the path coefficient P65, The positive sign of P65 

can be inferred to point to a consistency of hypothesis 9 
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TABLE 215 : SELECTED STATISTICS FOR THE REGRESSION OF SIM 
ON PSEU 

----------------------------------------------------------- 
i 

Pseudo-dependent variable : SIM 

--------------------------------------------------------- 

1 Multiple R=Q. 09845 

1R Square = 0.00969 

1 Adjusted R Square = -O. OOOe4 

1 Standard Error = 8.46514 

1 Degrees of Freedom =1 and 94 
i 
1F=0.91999 

--------------------------------------------------------- 

: Independent: Unstandardized: Standard! Standardized: F 
! variable : reg coef (B) ! error of: reg coef 

B1 (Beta) 

----------- -------------- -------- ------------ -------- 

11PSEU 0.05534 0.05770! 0.09845 0.920 

'constant- 27.34340 3.866601 50.009 i 

------------------------------------------------------- 
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TABLE 26 : INTERCORRELATIONS, MEANS AND STANDARD DEVIATIONS 
FOR SIM AND PSEU 

- ---------- - 
I 
-------- --- -------- --- 

Variable SIM PSEU 

------------------- ------------- 

SIM 1.000 0.098 

PSEU 1.000 

---------- --------- ----------- 

Mean 1 30.958 1 65.323 

I I Std dev 1 8.462 15.053 

- ---------- -- ------- --- --------- -- 

TABLE 27 : TEST OF STATISTICAL SIGNIFICANCE FOR THE PATH 
COEFFICIENT ASSOCIATED WITH HYPOTHESIS 9 

Hypothesis Path coefficient! 

------------ ----------------- 

1 Hypothesis 9: P65ý-+0-10 
Is 

Computed 1 Significance! 
F Statistic! 

------------- 
1 Not 

0.920 1 Significant*! 

* df I and 94; 0.05 level of significance. 
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with But the pcmitive influanco cf PSEU cn tham 

utilization intcnaity of the nonprescriptive moda of the 

SIM has failed to reach statistical significance. The 

variance in SIM, or more precisely the utilization 

intensity of the nonprescriptive mode, accountable by the 

PSEU is a mare 1% as indicated by the R2 having a 

numerical value of 0.01. This leaves 99% as the 

unexplained variance. 
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8.1.5.6 HYPOTHESES 3,6,7,8,10 AND It 

HYPOTHESIS 3 

Project performance (VII) is directly and 

negatively influended by perceived site 

environmental uncertainty (PSEU)(V5). 

HYPOTHESIS 6 

Project performance (V11) is directly and 

positively influenced by on-the-spot task 

structuring MO) 

HYPOTHESIS 7 

Project performance (VII) is directly and 

positively influenced by tolerance of ambiguity 

(Ve). 

HYPOTHESIS 8 

Project performance (V11) is directly and 

positively influenced by internal I-E control M). 
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HYPOTHESIS 10 

Project performance (VII) is directly and 

positively influenced by the use of the 

nonprescriptive mode of the site integrative 

mechanism (V6). 

HYPOTHESIS 11 

Project performance (V11) is directly and 

negatively influenced by situational constraint 

(Vi). 

The fifth and last regression analysis necessitates the PP 

variable to be regressed on the variables PSEU, OTSTS, 

IOA(SMP), IOA(SC3), IE(SMP), IE(SO), SIM and SC. The path 

coefficients to be computed are P115 [hypothesis 33; P 1110 

[hypothesis 63; P118(SMp) and P119(SO) [hypothesis 73; 

P119(SMp) and P119(SO) [hypothesis 83; P116 Chypothesis 

103; and P11, Chypothesis 113. Selected-regression i 

statistics are presented in Table 28. Intercorrelations, 

means and standard deviations for all variables are, 

tabulated in Table 29. The inferred regression equation 

is given hereunder as 

PP=-0.21PSEU+0.220TSTS-O. OIIOA(SMP)+0.03IOA(SO)-0.07IE 

(SMP)-0.03IE(SO)+0.20SIM+0.07SC+0.9lR5 

.- 
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In'order to test the overall significance of the aforesaid 

equation, the F statistic is computed at 7.56 with degrees 

of freedom 8 and 304. Since the computed F statistic 

exceeds the tabulated value of F, the regression equation 

is statistically significant at the O. -Ol level. The 

computedýsigns and numerical values for the path 

coefficients are obtainable from Table 28 under the Beta 

column,, and are listed hereunder 

p 115 "2 -0 - 21 

Pillo 2 +0.22 

p lle(smp) -0.01 

Pile(so) +0.03 

Pllg(SMp) -0.07 

P119(so) = -0.03 

P116 "4 +0.20 

P11, = +0.07 

Using the F tests, the path coefficients are tested 

individually for statisticaý significance and the results 

are presented in Table 30. With the exception of 

PllE3(SMp), Pjjj3(SO)q P119(SMp), P119(SO) and P1,1, all the 

path coefficients are statistically significant at the 

0.01 level. This means each of the variables PSEU, OTSTS, 

and SIM significantly contributes to the regression after 

taken into account the rest of the variables. On the 

other hand, IOA(SMP), IOA(SO), IE(SMP), IE(SO) and SC do 
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not individually contribute significantly to the 

regression'after PSEU, OTSTS and SIM are incorporated. The 

computed value for the R2 is 0.17. This can be construed 

as explaining 17% of the variance in PP by the independent 

variables operating in combination. The variance left 

unaccounted for by the aforementioned regression equation 

stands at 83%. 

a 
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TABLE-28 : SELECTED STATISTICS FOR THE REGRESSION OF PP_ 
ON PSEU, OTSTS, IOA(SMP)j IOA(SO), IE(SMP), 
IE(SO), SIM AND SC. 

1 Dependent variable : PP 

-- ------- ----------------------------------------------- 1 

1 Multiple R=0.40724 

R Square = 0.165B5 

Adjusted R Square = 0.14389 

Standard Error = 1.40165 

i Degrees o f Freedom =8 and 304 

iF=7.55512 

------------------------------------ --------------------- 

! Independen t! Unstandardized! Standard! Standardized: -F 
! variable : partial reg ! error of! partial reg 1 

coef (B) B 1 ccef (Beta) 1 

----------- -------------- -------- ------------ -------- 

1IOA(SO) 0.00780 1 0.014331 0.02869 1 0.296 1 

1 Is Is i 11 
1IE(SMP) -0.06157 0.056631 -0.06731 1 1.182. 

Isc 1 0.03823 1, 0.0404711 0.06683 1 0.892 1 
1 
1 IIECSO) -0.01651 1 0.027531 -0.03160 1 0.360 

, Sim 1 0.06347 0.01995! 0.19564 1 10.122 

IIPSEU 1 -0.03921 1 0.01121: -0.21499 12.237 1 

IOTSTS 0.10709 0.03138: o. 2ie92 1 11.649 1 
1 11 

: IOA(SMP) -0.00169 1 0.016561 -0.00724 1 0.010 

: CONSTANT 1 1.62432 1.961261o ---- 1 0.672 
I I I I It 1, Is 
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TABLE 29 : INTERCORRELATIONS, MEANS AND STANDARD DEVIATIONS 
FOR PP, PSEU, OTSTS, IOA(SMP)? IOA(SO)-, IE(SMP), 
IE(SO), SIM AND SC 

Variable! PSEU OTSTS IOA(SMP) IOA(SO) IE(SMP) IE(SO) SIM Sc pp 

PSEU 1.000 0.128 -0.192 0.000 0.501 0.000 0.098 -0.133 -0.209: 

1 OTSTS 1 1.000 -0.231 0.000 0.217 0.000 0.519 -0.235 0.2h4l 

1 IOA(SMP): 1.000 0.000 -0.111 0.000 -0.069 0.661 0.0221 

1 IOA(SO) 1 1.000 0.000 0.107 0., 000 0.000 0.025! 

IE(SMP) 1.000 0.000 0.121.9 -0.019 -0.103: 

IE(SO) 1.000 0.000 0.000 -0.029! 

SIM 1.000 -0.105 0.273! 

Sc 1 1.000 0.0201 

pp 1.0001, 

' 
Mean 39.611 65.323 66.3613 61.895 9.9513 12.005 30.9513 30.438 5.9941 

1 I Std dev 1 e. 306 3.095 6.500 5.569 1.656 2A99 4.669 2.6413 1.515: 
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TABLE 30 : TESTS OF STATISTICAL SIGNIFICANCE FOR THE PATH 
COEFFICIENTS ASSOCIATED WITH HYPOTHESES 3,6, 
7,8,10 AND 11 

----------------------------------------------------------------- 

! Hypothesis Path coefficient! Computed 1 Significance 
1F Statistic: 

17 ------------- 1 ----------------- ------------------------------- 

! Hypothesis 3 P, 15ý-0.21 1 12.237 Significant 

-------------- ----------------- ------------ ------------------ 

! Hypothesis 6 Pllloý+0.22 11.649 1 Significant 

-------------- ------------------------------- ------------------ 

! Hypothesis 7 P118(SMP)-'ý-0-01 0.010 Not significant* 

Plle(so)ý+0.03 i 0.296 1 Not significant 

-------------- ----------------- ------------ ------------------ 

: Hypothesis 81 Pllq(smp)ý-0.07 1.182 1 Not significant 

0.360 1 Not significant* 1 P, l 19 (SO) -'2-0' 03 

41 
-------------- ----------------- i ------------ ------------------ 

! Hypothesis 10 1 P116ý-"+0.20 10.122 Significant* 

-------------- ----------------- ------------ ------------------ 

! Hypothesis 11 1 Plll-, 2+0.07 0.892 1 Not significant* 1 

-------------- ------------------ ------------ ------------------ 

* df 8 and 304; 0.01 level of significance. 
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In determining whether there are supports for the- 

hypotheses ,a perusal of the computed signs and, the 

statistical significance of the path coefficients is 

indicative of 

(a) Consistency with the data for hypotheses 39-6 and 10. 

The influence pertaining to each path coefficient 

condescends with the postulation and each path 

coefficient is statistically significant as shown in 

Table 30. Hence these three hypotheses are supported" 

by data. 

(b) Consistency with the data for hypothesis a insofar as 

the influences pertaining both site managemený 

personnel and site operative cohorts are'concerned. 

It is worth reiterating that. exception to the normal 

interpretation of a computed sign applies with 

hypothesis S. Each negative sign pertaining to the 

path coefficients P119(SMp) and P119(SO) suggests a 

Positive influence of internal I-E. contral an the PP 

variable. While the, influences are congruous with 

postulation, but both the path coefficients are 

statistically nonsignificant as indicated in Table 

30. Hence it may not be said that data are supportive 

of hypothesis B. 
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(c) Partial consistency with the data for hypothesis 7 

insofar as the influence pertaining only the site 

management personnel cohort is concerned. The 

interpretation of a computed sign here is identical 

to hypothesis 8 above. Therefore the computed, 

negative sign of the path coefficient PlIE3(SMp) 

represents a positive influence of the tolerance of 

ambiguity on the PP variable as postulated. But path 

coefficient P119(SMp) is not statistically 

significant. With regards the site operative cohort, 

the computed positive sign of the path coefficient 

PjjE3(SO) is not consistent with e-..,, pectation and 

statistical nonsignificance is evident from Table 30. 

1ý In sum, hypothesis 7 cannot be said to be supported 

by data. 
9 

(d) Inconsistency with the data for hypothesis 11. The 

hypothesis has-posited a negative influence of SC on 

the PP variable. But-the computed positive sign of 

the path coefficient P11, indicates a positive 

influence instead and statistical nonsignificance is 

apparent from Table 30. In conclusion, hypothesis 11 

is not supported by data. 
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B. I. S. 7 SUMMARY OF RESEARCH RESULTS 

Having undertaken the testing of the postulated causal 

hypotheses, the research results are collated. in Table 31 

for easy reference. It is evident from the table that 

hypotheses 2,3,5,6 and 10 are supported; hypothesis 

I is partially supported; and hypotheses 7,8,9 and 11 

unsupported by data. 

With regards the partially supported hypothesit-1, it 

appears only the task variability dimension of the nature 

of construction work has a significant positive impact on 

PSEU as postulated. The remaining two dimensions, task 

specialization and task interdependence, -have negative 

influences which run contradictory to postulation. 

However, only the negative influence emanating from the 

task interdependence managed to reach statistical 

significance. The significant positive influence of 
0 

resource dependency an PSEU condescends with theoretical 

expectation. Hypothesis 2 is supported in that the 

internal I-E control orientation pertaining to the site 

management personnel cohort has been found to exert a 

significant negative influence an PSEU. Congruous with 

hypothesis 41 PSEU significantly and pbsitively imparts a 

substantive influence an site work ambiguity. The size of 

the direct influence measured by the magnitude of the 
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TABLE 31 : TABULATION OF RESEARCH RESULTS_ 

.1 a, 11 41 11 11 11 
I. Hyp othesis IPostulated '. Path Xomputed ! Significance Hs aIs hypothesi s: 

! sign of koefficient 'Isign and 'of path. ! inf luence ! supported ? 
: influence 1 '. magnitude 11coefficient ! as 11 16 
11 1 : of path 11 ', postulated?, 11 
I I I I koefficient: I I 

+ ve I P52a 1 -0.02 1 Not 1, No I Partially .1 
significant* 1. 1 

1 + ve 1 P52b 1 +0.39 Significant Yes Supported 1 

1 + ve P52c -0.17 Significant I No 
I I 
1 I + ve P53 +0.27 1 Significant Yes I I 

: - 
2 

I'- 
ve P54(SMP) +0.25* Significant Yes I, Supported 1 

3 ve P115 -0.21 Significant Yes Supported 1 
I - ,, - I- ! - : 

4 + ve P75 +0.79 1 Significant Yes Supported 

5 + ve P107 +0.20 1 Significant I Yes I, Supported 
: - 

6 
I'- 

+ ve P1110 +0.22 Significant Yes Supported 
! - 

7 
I. - 

+ ve Pll8(SMP) -0.01 Not Yes Not 

I significant! 
H ! supported" 

+ ve Pile(SO) +0.03 Not No 
significant! 

8 + ve I P119(SKP) -0.07 Not Yes Not_ 
1 significant* supported* 

+ ve P119(SO) i -0.03 1 Not I Yes 
significant! 

9 + ve P65 +0.10 Not I Yes Not 
** 1 significant 1 H** 

Isupported 1 

10 + ve P116 1 +0.20 Significant I Yes I, Supported 

11 ve Pill +0.07 Not No I, Not 
Significant! ', supported*' I 

at 0.01 level of significance. 
at 0.05 level of significance. 
a computed positive si. gn for a path coefficient is indicative of a negative influence 
and vice versa. 
automatic rejection of the hypothesis concerned is'not implied; decision pending the 
results of replicative studies. 
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path coe++icient P75 is 0.79; very substantial relative to 

other path coe++icients. Support +or hypothesis 5 is 

apparent; site work ambiguity imparts a significant 

positive impact on the on-the-spot task structuring. 

While the positive influence on the site integrative 

mechanism by-PSEU is in accord with postulation, 

nevertheless statistical nonsignificance is observed. 

Therefore hypothesis 9 cannot be claimed to have the 

support of data. With respect to the postulated 

influences on project performance itselfq concordance with* 

postulations is evident for hypotheses 3,6 and 10. PSEU 

appears to significantly negate project performance , 

(hypothesis 3) whereas both on-the-spot task structuring 

and site integrative mechanism exert significant po-sitive 

impacts on project performance (hypotheses 6 and 10). In 

contrastl. support is not forthcoming for hypothesis 7,8, 

and 11. Specifically, in hypothesis 71-only the tolerance 
I 

of ambiguity pertaining to the site management personnel 

cohort hints a positive-influence on project performance. 

But, the magnitude of the influence, albeit consistent 

with postulation., is nonsubstantive and hence trivial 

besides nonsignificant. With regards both the site 

management. personnel and site operative cohortsq internal 

I-E control seems to exert positive influence on project 

performance as postulation suggests. But, again 

triviality and nonsignificance of the aforesa id influence 

is apparent (hypothesis 8). Finally, contradiction to 
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hypothesis 11 is observed. The positive influence, 

although minute, of situational constraint on project 

performance is contrary to not only theoretical rationale 

but experiential expectation too. However, the aforesaid 

positive influence is statistically nonsignificant. 

In discussing the coefficients Of determination for the 

pseudo-dependnet variables (i. e. PSEU, SWA, OTSTS and SIM) 

and the dependent variable (i. e. PP)j attention is 

directed to Table 32 which contains tke necessary 

information. It is evident that task speLalization, task 

variability, task interdependence, resource dependency and 

I-E control (SMP) have made a rather lar'ge contribution to 

the variance in PSEU. The. propcrtion of variance 

explained stands at 46%. It appears site work ambigUitY 

is substantively determined by the PSEU. For PSEU singly 

has accounted 63% of the variance in site work ambiguity. 

In contrast, the explained variances in on-the-spot task 

I 
structuring and site integrative mechanism accountable by 

site work ambiguity and PSEU respectively are 4% and 1%; 

low percentages relatively speaking. Of particular 

interest is the joint contributions of PSEU, on-the-spot 

task structuringg intolerance of ambigity (SMP & SO), I-E 

control (SMP & SO), site integrative mechanism and 

situational constraint to the variance in project 

performance. The figure is 17% which is the explained 

variance leaving the unexplained variance at 83%. Judging 

- 296 - 



from the size of the coefficients of, determination for the 

majority, it seems there is a definite scope for the 

inclusion of more variables. If the desidaratum is to 

acquire a fuller account of the phenomenon under 

investigation, more pertinent variables need to be 

incorporated. in further research effort. An intended 

outcome would be an enhanced explanatory power of the 

causal scheme. 

Finally, *the laýk of support for. hypotheses 7,81 9 and 

and part of hypothesis I may appear somewhat unpalatable. 

While the aforesaid incidents may elude a. de-Finitive 

ex. plication, nonetheless speculations are possible. In 

reminiscence, support for a hypothesis can be alaim-'-ed only 

when both the computed sign oý the path coefficient is 

congruous with Postulation and statistical significance is 

reached. One without the other or the absence of both 

means the absence of support for the hypothesis concerned. 

If a hypothesis is designated unsupported by data solely 

--because of its failure to attain statistical significance, 

then an enlarged sample size may reverse the depicted 

picture. Ceteris paribus, the chance of gaining 

statistical significance for a given path coefficient is 

enhanced with a larger sample size. On the other hand, if 

a hypothesis is designated unsupported by data on the 

grounds of incongruous influence with postulation, then 

two possibilities may be advanced. Either the. related 
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theoretical strands may require a reconsider-ation or data 

may need improvement psychometrically speaking. 

0 
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TABLE 32 : TABULATION OF COEFFICIENTS OF DETERMINATION (R2 ) 

Independent Pseudo-dependent/ 1 Coefficient of 
variable 1 dependent variable determination (R-)! 

------------ 7--: -------------------- 1 ------------------- 

TS 

1, TV 

I 
TI PSEU 0.46 

1, RD 

I 
1 IE(SMP) 

--------------- -------------------- ------- ------------ 

PSEU SWA 0.63 

--------------- 1 --------------------- ------------------- 

SWA OTSTS 0.04 

--------------- -------------------- ------------------- 

PSEU Sim 0.01 

--------------- -------------------- ------------------- 

1, PSEU 

OTSTS 

I CIA (SMP & SO) Pp 0.17 

1 IE(SMP & SO) 

Sim 

SC 

-------------------------------------------------------- 
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9.1 DISCUSSION AND CONCLUSION 

9.1.1 IMPLICATIONS ON POLICY DECISION BY SITE MANAGEMENT 

In this section of the thesis, the implicative aspects for 

site'management will now be the subject for discussion. 

Certain implications can be extracted for translation into 

a deliberate policy to be capitalized for the furtherance 

of the prime goal of the site organization. A discussion 

of the implications necessitates a prior analysis of the 

independent variables. with particular reference to their 

individual impacts. Such an analysis will heighten-our 

consciousness of the relative-importance of the 

independent variables in terms of'the impact on project 

performance. This acquired consciousness is a further 

step -Forward in our quest to come to a better 

eclaircissement of the project performance phenomenon 

--which would facilitate our deliberate attempt to e-..., ert 

influence or control an the antecedents of project 

performance if circumstances permit. Rather than allowing 

events to happen haphazardly to the detriment of project 

performance. It is recognized that the attainment of 

project performance is to a large extent contingent upon 

our capability to gain a mastery of events to ensure a 

purposeful outcome. Therefore the discerning of variables 
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with the magnitude of their individual impacts 

delineated would signal to site management potentially 

worthwhile areas for policy intervention in the interest 

of project performance. 

Lewis-Beck (1974) has contended that for a recursive 

exactly identified causal model, an examination of the 

total effect is considered a more superior evaluative 

technique for assessing the relative importance of an 

independent variable in terms of the impact an the 

dependent variable. Better than the use of the beta 

weights in multivariate regression situations or Pearson 

correlation coefficients in bivariate cases. The 

purportedly superiority of Lewis-Beck's (1974) proposal 

lies in the fact that the technique takes into account not 

just the influence of the direct effects, but also the 

indirect ef. fects, unanalyzed effects due to'association 

between exogeneous variables and spuriousness. 

For the purpose of assessing the total effects, only the 

nine pathways with significant path coefficients will be 

of concern and thus depicted in Figure a. It is 

acknowledged the causal model in Figure 8 is 

overidentified (i. e. with the absence of one or more 

paths) and the intercorrelations of the-exogenecus 

variables SIM, TV, TI, RD and IE(SMP) are not zero or near 

zero in magnitude as indicated in Table 33. But, while 

the aforesaid variables are correlated to some extent, 
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nevertheless, the intercorrelations are not considered 

ex. treme as none exceeds the 0.80 magnitude. A necessary 

assumption with regards the correlated exogenecus 

variables is that their associations are noncausal. -In 

view of the preceding overidentification and the rather 

modest intercorrelations, the introduction of a degree of 

prejudice or bias into the Lewis-Beck's (1974) methodology 

may not be discounted. Nevertheless, in the absence of a 

better technique, the procedure proposed by Lewis-Seck 

(1974) will be pursued herein in determining the relative 

importance of specific independent variables. Lewis-Beck 

(1974) has presented two general equations +or computing 

the total effects. These two equations concern 

essentially the decomposition of a bivariate correlation, 

r, into its component ef-fects For a relationship between 

an exogeneous variable and the dependent variable, the 

equation takes the form of 

r=Direct effect(DE)-ý-Indirect effect(IE)+Unanalyzed effect 

due to association between exogeneous vimriables(U) 

Given that the 

of the Direct 

(Duncan, 1966; 

abovementioned 

Total effect (TE) is envisaged as the sum 

L-ffect ME) and Indirect effect UE) 

Land, 1969) (cf. Lewis-Bock, 1974)9 the 

equation may be reorganized as ---- 

r=TE+U 

TE=r U 
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TABLE 33 : INTERCORRELATION MATRIX FOR EXOGENEOUS 
VARIABLES SIM, TV, TI, RD AND IE(SMP) 

Variable '. SIM 6 TV 2b TI 2c RD 3 IE(SMP) 41 

SIM 6 1.00 0.21 0.30 0.29 0.13 

TV 2b 1.00 0.37 0.56 0.41 

TI 2c 1 1,00 0.44 0.19 i , 

1 RD 3 1.00 0.49 1 , 

IE(SMP) 4 1.00 

* logarithmized 
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With regards the relationship betwoon an andogancous 

variable and tho dapendant variable, the equation 

is ---- 

r=Direct effect(DE)+Indirect ef+ect(IE)+Analyzed prior 

e-ffects(APE)+Unanalyzed prior effects(UPE) 

=DE+ I E+S 

where S=Spuriousness and is equal to the sum of APE 

and UPE 

Since TE=DE+IE, the abovementioned equation may be 

rewritten as ---- 

r=TE +S 

TE=r -S . 0.0. (2) 

The aforesaid two equations (1) and (2) will be applied to 

compute the total effects of independent variables. 

Since the primary interest here is the assessment of the 

impact of the variables SIM, PSEU and OTSTS on the project 

performance variable, the path links concerned were traced 

vi and the results of the total effect computations are 

tabulated in Table 34. Upon a perusal of Table 34, the 

site integrative mechanism variable has been discerned to 

be of first rank in relative importance.. Its impact on 

tho project performance variabla measured by the total 

effect is computed at 0.29. This is followed very closely 

- : I's 05- 
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TABLE 34 TABULATION OF TOTAL EFFECTS ON THE PROJECT 
PERFORMANCE VARIABLE 

rw 

- -------------- - ------- -- 
1. 
-------- 

1 
----------- -------- 

11 
-- ---------- 

Relationship 1 r u: S=APE+UPE TE=r-U TE=r-S 
I Is 

-------------- 1 ------- - ------- ----------- -------- --------- 

SIM-PP 1 0.27 1 -0.02 '0.29 

PSEU-PP -0.21 0.03 -0.24 

OTSTS-PP 1 0.26 1 0.00 1 0.26- 

- -------------- 
1 
- ------- -- 

11 
-------- ----------- 

10 
-------- -- 

11 
---------- 

For details refer 'Calculations of Unanalyzed effects due to 
association between e-,.., ogenecus variables and Spuriousness -for 
SIM-PP7 PSEU-PP and OTSTS-PP relationships' in the Appendi-,.:. 
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by tho on-the-spot task, structuring variable with --x 
total 

e+fect of 0.26. The remainding variable PSEU has a total 

e++ect o+ -0.24. While the individual impacts a+ these 

three variables may be described as moderato, nevertheless 

they do present site management an opportunity with a 

potential for positively influencing project performance. 

Singly each variable's impact may not be very impressive 

but when taken in concert the resultant cumulative effect 

on project performance can be significant. Therefore the 

site integrative mechanism, on-the-spot task, structuring 

and PSEU are seemingly promising candidates -for the focus 

of policy decision by site management in its pursuit of 

project per+ormance. Apart +rom their in+luence 

potential, their relative amenability to conscious 

manipulations by site management is a salient +eature; a 

feature not every variable Possesses unfortunately. 

I-F the site organizational goal is the enhancement of 

project performance, which the author asserts is the case 

on every site, then a deliberate policy to overtly 

manipulate the site integrative mechanism, on-the-spot 

task structuring and PSEU is the way forward. The 

sensitivity of the site integrative mechanism to 

manipulation by site management is borne out by the fact 

that for every standard unit incremental change in the 

site integrative mechanism, project performance is raised 

by 0.29 standard unit. The translation of an increment in 
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the site integrative mechanism invariably assumes the 

placing of additional omphasis on the nonprescriptive 

mode. The aforesaid calls for tho extensive; and 

unremitting applications of impromptu informal meetings 

and mutual adjustments as prepollent-devices, of 

integration'on site. Of course this should not be 

interpreted as advocating the total exclusion of the 

p rescriptive mode. To do so would be counterproductive. 

A certain minimum level of the prescriptive mode is still 

a necessary complement if facilitation of the-smooth 

discharge of the site managerial function of integration 

of construction work is to be brought-about. Impromptu 

informal meetings and mutual adjustments are integrative 

devices well suited to the ad hoc tackling of contihgent 

integration problems on site; problems which have not been 

anticipated beforehand. The next variable pliable to 

manipulative action is the on-the-spot task structuring. 

In view that one standard unit increase in on-the-spot 

task structuring brings a positive return of 0.26 standard 

Unit in project performance, obviously extra effort and 

attention by site management on the on-the-spot task 

structuring would benefit project performance. The 

aforesaid points to the intensification in such areas as 

task assignment, work scheduling, clarification of work 

expectations and procedural specification if necessary. 

All with the general aim of furnishing psychological 

structure for site operatives. 
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With regards the PSEU variable, a discussion of-its 

manipulation demands exti-imining the antecedents -and their 

influences. Thompson (1967) has contended that rational 

organizations would sock to prevent or curtail uncertainty 

external to the organizations from penetrating the 

technical 'core within. However, in the site context, the 

technical care is the construction work itself and a 

d efinitive source of uncertainty as evidenced in Table 35. 

-h task variability and task It is readily apparent that bot 

interdependence have respectively 0.38 and -0.18 (the sign 

runs contrary to expectation) standard unit impacts on 

PSEU for every standard unit change in the antecedents. 

Unfortunately, this particular source of uncertainty is 

beyond manipulation for the simple reason that bat h the 

task variability and task interdependence are'practically 

unmodifiable given the character of construction work. In 

contrast, the shielding of the technical care from the 

external uncertainty is a viable proposition and can be 

effected through manipulating the resource dependency 

variable. This would then have the effect of not adding 

to the uncertainty already in existence and generated 

within the technical core and thus brings about a 

reduction in the overall level of uncertainty on site. 

From the standpoint that one standard unit decrement in 

resource dependency corresponds with 0.26 standard unit 

decrease in PSEU, resource dependency represents a 

profitable domain for uncertainty reduction. It is 
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TABLE 35 : TABULATION OF TOTAL EFFECTS ON THE 
PSEU VARIABLE_ 

-- -------------- --------- --------- - ---------- 

Relationship Ir iu 1 TE=r-TU 

-- ----------------- ------- ------- 
I 

--------- 

TV-PSEU 0.57 
t 

0.19 * i 0.38 

----------------- ------- ------- --------- 

1 TI-PSEU 0.13. 0... '., )l -0.18 

----------------- 

RD-PSEU 1 0.53 1 0.27 0.26 
It 

----------------- ------ - ------- --------- 

IE(SMP)-PSEU 1 0.50 0.26 * 1 0.24 
ý 1, 1 1 

i ----------------- 11i: 

For details refer "Calculations of Unanalyzed 
effects due to association between exogeneOUS 
variables for TV-PSEU, TI-PSEUI RD-PSEU and 
IE(SMP)-PSEU reiationships" in the Appendix. 
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practically possible to induce a decrement, in PSEU by 

initiating steps to improve the resources domain. 

Betterment in the resources domain can be effected-through 

the acquisition of the required resources well ahead of 

actual need. The aim is the timely provision of adequate 

labour, materiais, plant and equipment., The storage on, 

site of adequate buffer stocks of crucial mater ials which 

a. re vulnerable to supply And-delivery disruptions, is a 

contingency measure site management can undertake in case 

of an emergency. With regards project information, a 

resource in its own right, any attempt to resolve any 

design irregularity or discrepancy and information 

inadequacy in advance is attention and energy worth 

spending. Continual monitoring of the resources situation 

an site in conjunction with the-scanning of the larger 

external environment for intelligence on resources is a 

further step in the right direction for the reduction in 

the perception o+*site environmental uncertainty. The 

information so gathered can be used to trigger an early 

warning of impending difficulties ahead and thus provides 

the lead time necessary to implement precautionary' 

measures. The scanning activity of the external 

environment by both the site and parent organizations is 

increasingly recognized as an indispensable managerial 

function given the ever increasing turbulence of the 

external environment. The remaining antecedent variable 

which has the potential for effecting a lowering of the 
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-perception of site environmental uncertainty is the I-E 

control personality dimension of the site management 

personnel cohort. For a standard unit decrement in 

IE(SMP), the consequence is 0.24 standard unit reduction 

in PSEU. The aforesaid implicates on the site management 

personnel 'recruitment policy. If the goal is a diminution 

of the perception of site enviromental uncertainty, then 

site management personnel with an'internal I-E control 

orientation are preferred. In sum, the collateral actions 

on both the resource dependency and the I-E control 

personality dimension can significantly reduce the 

perception of site environmental uncertainty which in turn 

will have repercussion on project performance. For one 

standard unit reduction in PSEU is accompanied by '6.24 

standard unit incremental change in project performance. 

Hence the benefit associated with the maintenance of 

minimal perception of site environmental uncertainty is 

readily evident. 

In conclusion,, the implementation of a conscious policy 

decision by site management to manipulate the highlighted 

variables of the site integrative mechanism, on-the-spot 

task structuring and PSEU in a concerted fashion would 

help to realize and promote the attainment of the prime 

goal of the site organization. An effective reduction in 

the perception of site environmental uncertainty, the 

placing of a stronger emphasis an the nonprescriptive made 
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of thc site integrative mechanism to integrate sita work 

and tho raising of on-the-spot tas-k i: ýtructuring would 

yield an efficacious outcome manifested in an enhanced 

project *performance. 

0 
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I ASSESSING THE CONGRUITY WITH DATA OF THE 9.1.2 

THEORETICALLY PARSIMONIOUS MODEL 

On the basis of the emerged results, the Pursuance of 

theoretical parsimony calls for the deletion of certain 

paths from the causal scheme. The path deletion process 

is a practice in accord with Heise's (1.969) 'theory 

trimming'. The criterion employed here in deciding which 

path to be deleted is the 'statistical significance'. 

Specifically, a path coefficient which has failed to reach 

statistical significance at a predetermined level of 

confidence is'a candidate for deletion. Accordingly 

nonsignificant paths linking TS-PSEU, PSEU-SIMI IOA(SMP & 

so)-PP, IE(SMP & SO)-PP and, SC-PP are excluded. The 

resultant parsimonious model, with the recomputed path 

coefficients (rounded offto two decimal places) is 

presented in Figure 9. The recomputation of the path 

coefficients used exactly the same procedure as in the 

previous 'Testing of causal, hypotheses' section except 

that in this instance four separate linear regression 

equations were involved, viz- 

(1) PSEU = P52bTV+p52cTI+PZ3RD+p54IE(SMP)+p5RR, 

(2) SWA'= P75PSEU+P7RR3 

(3) OTSTS = P107SWA+PIORR4-' 

(4) PP =P PSEU+P OTSTS+P SIM+p R 115 1110 116 IIR 5 
4 
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_The 
parsimonious model needs to be assessed in terms of 

congruity with the data. The assessment of congruity is 

undertaken by attempting to reproduce the original 

zero-order correlation matri,,.,. The general idea is the- 

determination of how well the reproduced correlations 

match the original correlations. If the magnitude of the 

discrepancies between both types of correlations are 

minimal i. e. less than 0.05 (Kerlinger & Pedhazur, 1973)) 

and the discrepancies are few in number, then it is 

permissible to draw the inference that the theoretically 

parsimonious model matches. the data. ... Using the path 

coefficients and-the correlations between the e-,.., ogeneous 

variables, the reproduced zero-order correlations for all 

variables are calculated with the exception of the-- 

e,,.,. ogeneous variables SIM, 
e 

shall remain unanalyzed. 

TV, TI, RD and IE(SMP) which 

The reproduced correlations as 

well as the original correlations are tabulated in Table 

36. Under the discrepancy column, a perusal indicates 

fairly large absolute discrepancy values for several 

correlations. Approximately 58% of the discrepancies 

exceed the 0.05 magnitude. Hence the inference is the 

parsimonious model does not exhibit congruity with the set 

of data. Nonetheleps, the incongruity can be 

pragmatically construed as slight for two reasons. 

Firstly, an examination of Table 37 with specific 
2 reference to the changes in R suggests minuscule 

differences for regression equations (1) and (4). 
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TABLIrz. 36 :A COMPARISON OF ORIGINAL AND REPRODUCED 
ZERO-ORDER CORRELATIONS 

------------- - ----------- --- ------------ -- ------------- - 

1 Correlation 1 Original 1 Reproduced Discrepancy 

------------- ------------ -------------- ------------- 

r65 0.10 1 0.14 '-0.04 
r67 0.17 0.11 0.06 
r610 i 0.52 1. 0.02 0.50 
r 611 1 0.27 0.18 0.09 
r2b5 1 0.57 0.58 -0.01 
r 2b7 0.69 0.46 0.23 
r2b10 0.20 0.09 0.11 

1 r2bil 1 -0.14 1 -0.02 -0.12 
r2c5 0.13 0.13 0.00 
r2c7 0.21 0.11 0.10 
r2cI0 i 0.39 0.02 0.37 

1 r2cII i 0.00 _ 0.02 0.02 
r,,, 5 1 0.53 0.54 -0.01 3 r37 1 0.48 0.42 0.06 
r: 3 10 1 0.24 0.08 0.16 
r-ril : -0.08 i 0.02 1 -0.10 

,. r45 1 0.50 0.51 -0.01 
r. 7 1 0.49 0.40 0.09 
r410 1 0.22 0.08 0.14 
r4j, i -0.10 0.01 -0.09 
r. 7 1 0.79 0.79 0.00 
r510 1 0.13 0.16 -0.03 

1, r511 1 -0.21 -0.18 -0.03 
:, r710 1 0.20 0.20 0.00 
1, r711 1 -0.14 1 0.04 -0.18 
1 r1ol, 1 0.26 0.22 1 0.04 

- ------------- - ----------- --- ------------ -- ------------- - 

for details refer 'Calculations of reproduced zero-order 
correlations' in the Appendix. 
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Evidently the daletion of ncn-signi-Ficant path linkages 

have managed to only minutely extenuate the e: --, planatory 

power of the causal scheme. Secondly, Table 38 is 

indicative of little impact on the path coefficients as a 

result of the deletion of nonsignificant path linkages. 

The change in each path coefficient is small with the 

highest at approximately 0.04 (rounded off to two decimal 

places) for P115' In sum, the precluded path linkages 

seem to possess little statistical influence. The 

preceding may lead one to conclude that practical adoption 

of the parsimonious model is viable despite the slight 

incongruity. 

- 319 - 



TABLE 37 :A COMPARISON OF ORIGINAL AND RECOMPUTED R2 

- ---------- - ------------ - ---------- - ------------ - --------- -- 

Equation 1 Pseudo- Ori2inal Recomýuted 11 Chanr 
1 dependent/ 1 , R R , in R 
: dependent 11 
1 variable 
Is 

- ------------ ---------- ------------ ---------- --------- - 
(1) PSEU 0.460423 '11 0.46017 1 0.00026 

- (2) SWA 0.62534 1 0.625 Z-A Nil 

(3) OTSTS 0.04150 0.04150 Nil 

(4) PP 1 0.16585 1 0.15800 1 0.00785 

- ---------- - ------------ - ---------- - ------------ - --------- -- 

Recomputati. ons involved regression'equati ns identical 
-to the originals. Therefore recomputed Rý should be the 

same as the originals. 

I 
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TABLE 38 :A COMPARISON OF ORIGINAL AND RECOMPUTED_ 
PATH COEFFICIENTS 

- ----------- -- ------------ - -------------- - --------- 

1 Path link 1 Original 1 Recomputed 1 Change in 
path path path 

1 coe++icient 1 coef+icient 1 coef+icient 

----------- ------------- -------------- ------------- 

P52b 1 0.38653 .1 0.38169 0.00484 

P 52c 1 -0.16857 -0.18099 1 0.01242 

P53 1 0.27282 1 0.26907 0.00375 

11 
P54 0.25023 -0.25021 1 0.00002 

P75 1 0.79078 0.79078 Nil 

P107 0.20371 0.20371 Nil 

P1110 1 0.21882 1 0.19444 1 0.02438 

P115 1 -0.21499 1 -0.25326 1 0.03827 

P116 1 0.19564 1 -0.19690 1 -0.00126 

Recomputations involved regression equations identical 
to the originals. Therefore recomputed path coefficients 
should be the same as the originals. 
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. 
9.1.35 SUGGESTIONS FOR FURTHER RESEARCH 

In the wake of the incongruity of the theoretically 

parsimonious modal with the data, it appears the present 

postulated causal scheme is supposedly a corrigendum. 

Admittedly, predication of the root-cause is problematic 

and difficult. Nevertheless, it ims possible to speculate 

and offer explications which may account for the 

incongruity. And residing in the explicative attempt to 

follow are corrigents which have ramifications for further 

research. The incongruity may be ascribed to one or more 

of the below attributions ---- 

(a) the deletion of one or more causal paths when 

retention might be the appropriate course to follow. The 

preceding refers specifically to the deletion from the 

causal scheme the nonsignificant causal links TS-PSEU, 

PSEU-SIM, IOA(SMP & SO)-PPq IE(SMP & SO)-PP and SC-PP. 

Perhaps the adding of the aforementioned causal links back 

into the causal scheme may improve the match with +uture 

sets of data. By deleting a nonsignificant path from the 

causal schemel. one is matting a decision based on empirical 

and statistical grounds to reject the particular 

hypothesis in whole or in part. Rejection at this point 

in time is considLred rash, premature and 
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counterproductive. It may even tantamount to a 

unidirectional disposal of theory in favour of data which 

may be imprudent given the 'soft' nature of the present 

research data and indeed most if not all organization 

behavioural data. A further point which augments the 

preceding call for retention is the shortcoming associated 

with the use of the 'statistical signiiicance' as a basis 

for path deletion. Given a nonsignificant path 

coefficient, the probability of it gaining statistical 

significance is enhanced with an increased sample size. 

While the present data do not seem to lend support to 

hypotheses 7,8,9,11 and part of hypothesis 1, automatic 

rejection is not implied nor expressed on hindsight. It 

is -felt one investigation alone and in itself does not 

provide sufficient confidence to safely reject the wholly 

or partially unsupported hypotheses without the excessive 

risk of rejecting what might turn out to be true 

hypotheses. Besides, the absence of explicit rival 

hypotheses and empirical indicators against which an 

evaluation can be undertaken does not contribute to' 

confidence either. Prudence calls for the reservation of 

a decision to reject those unsupported hypotheses pending 

the outcome of replicative studies. It is hereby 

recommended that these replicative studies involve the 

further testing of those presently unsupported hypotheses, 

either in their intact or modified forms, alongside with 

others. 
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(b) Tho need to incorporate more variables into the causal 

scheme. The incorporation of new variables may have a 

dimerous consequence. Firstly,, they may effect an 

improvement in compatibility with data; and secondly, the 

oxplanatory power of the causal'scheme -will be enhanced. 

The Creation of additional causal relationships can be 

achieved via two-routes. The'first concerns the 

conceptualization of new causal linkages between the 

existing variables. The second involutes conceptual 

articulation in the link-ing of the e:.: isting Variables with 

the now variables. A retrospective view of the relatively 

low values for the majority of coefficients of 

determination as tabulated in previous Table 32 goes 

further to reinforce the scope for the inclusion of more 

variables. 

(c) Probably, the causal ordering of some variables may 

require a rethink. The conceptualization and testing of 

different causal patterns can furnish valuable alternative 

causal explanations against which comparisons and 

evaluations can be performed in an attempt to derive the 

best fit model for the phenomenon in quastion. 

(d) The need to improve the psychometric quality of the 

research data. This can only be effected through 

enhancing tho reliability and validity of the measuring 
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nstruments. In retrospection, whilo'both the pretest and i, 

main data do indicate reasonably satisfactory psychometric 

properties of the measuring instrumants7 nevertheless 

there is room for improvement in some measuring 

instruments in terms-of internal consistency reliability, 

discriminant validity and convergent validity. , 

Attenuation of measurement errors will be brought about by 

better psychometric properties and hence-a lesser chance 

of an induced abber4tion to the parameter estimates. 

In conclusion, there is opportunity for enlargement and 

el. aboraticn in the present causal schema. Model building 

and testing is an ongoing p rocess along an evolutionary 

routc. towards an ultimate goal of generating a better and 

more complete analytical inzight into the phenomenon under 

investigation. Edification is to a large e,,.., tent dependent 

on our persistence in attempting to unravel the rather 

daunting complextity and perple-,.., ity enveloping the research 

. 
issues. The abovementioned (a) to (d) explications shall 

constitute guidelines which furthar research affort may 

find beneficial. 
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9.1.4 LIMITATION 

The cross-sectional nature of the research data set 

ccnztitutes a limitation to causal inferences. An 

intrinsic weakness of cross-sectional data in contrast 

with longitudinal data is the nonexistance-of-tomporal 

order. Temporal order is e-xttremaly valuable in the sphere 

of causal inferences for it facilitates the unequivocal 

delineation of the direction of possible causal influence 

between any two variables. When two variables are 

sequenced out on the basis of time, there cannot be 

equivocalness over the temporal ordering of the variables. 

Therefore temporal order offers a longitudinal study a 

unique opportunity for eliminating plausible rival causal 

hypotheses. Such opportunity, however, is denied to a 

cross-sectional study. In short, the probability of 

completing models may not be overruled.. 

The preceding may be viewed as an attenuation of the 

utility of cross-secticnal data for causal analysis. 

Nevertheless7 it is no indictment of the role pl . ayed by- 

cross-sectional data in causal research. On the contrary, 

if one looks at the cross-sectional studies undartakan 

to-date, the volume and their contributions to advancoment 

in 1.. -nc3wlcdga speak for themselves. Outcome results from a 

cross-sectional causal study can be usefully employed as 

- 325 - 



tontzitive indicators for shaping furthar rosearch of a 

longitudinal kind and ideally should involve manipulative 

attempts on variables. Variable manipulation7 recognized 

as a prodicatory procedure for ascertaining causality, is 

rather dilemmatic in the cantoxt of a field research 

setting. Simply because its attainability in practice is 

not all that promising. A real-life work setting such as 

a construction site is not exactly an experimental 

laboratory wherein control and manipulation by a 

researcher is readily achieveable. Unfortunately, an a 

construction site the majority if not all variables are 

beyond the researcher's manipulation practically speaking. 

0 
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10.1 OVERVIEW OF THE RESEARCH 

The purpose of this ultimate chapter is to provide an 

overview a+ the research with specific attention directed 

to placing the choice of research methodology, synthesis 

of the construction management literature into the present 

research model, face validity & item analysis, project 

background in+ormation, further limitations, achievements 

& strengths, and finally, additional suggestion for 

further research : triangulated methodology. 

10.1.1 CHOICE OF RESEARCH METHODOLOSY 

This sub-section has two distinct intentions with the 

purpose of discussing firstly, the adoption of the 

quantitative research methodology and, secondly, the 

utilization of the causal approach in formulating the 

research model. 

Firstly., from a broad perspective viewpoint.,. there are two 

methodological approaches open to research in the social 

sciences i. e. quantitative and qualitative methodologies. 

Quantitative methodology is +ounded upon the positivistic 

tradition which pursues the notion that the scientific 
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made of enquiry, akin to the natural sciences, can be' 

usefully employed to examine social science phenomena. 

Positivisim construes the world ex. tarnal to man as real 

and concrete, as soma kind of objective structure 

constituted of deterministic attributes which may be 

observed and measured. Any attribute of a worldly 

phenomenon not amenable to observation and measurement 

falls into disreputa. Underlying positivism is a concept 

that views the natural and social worlds as one common 

entity. The "distiriction between 'the social and natural 

merely reflects a matter of convenience; there is no 

dualism in the world, but simply different aspects of the 

same underlying natural phenomena' (Hughes, 1976; 

P19)..... the social and natural worlds 'conform to certain 

fixed and unalterable laws in an endless chain of 

causation"' (Hughes,, 1976; P19)(cf. Walker, 1985; P9). 

The concern of the scientific method lies in the 

discernment of regulative patterns existing amongst 

variables. Labowitz and Hagedorn (1971) have asserted 

that "the major goal a-F-scientific research is to 

establish causal laws that enable us to predict and 

explain specific phenomena. At a minimum, to establish 

these laws a science must have reliable information or 

facts" (Pl)(cf. Walker., 1985; P9). The preoccupation of 

the quantitative methodology is with the postulation and 

verification of relational statements which have been 

0 
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logicadeductively derived from a conceptual-ý-hrzoretical 

scheme. Conceptual and operational definitions of 

concepts or variables is za necessity prior to measurement 

and data collection. Measurement and its role in the 

quantitative approach may be summed up in Lord Kelvin's 

remark --- "When you can measure what you are speaking 

about, and express it in numbers, you know something about 

it; but whan you cannot measure it, when you cannot 

e-press it in numbers, your knowledge is of a maagt7e and 

unsatisfactory kind" (quoted in Harvey, 1969; PZ07-8)(cf. 

Wal kar , 1985; P9) I. n. making no pretence at measurement, 

and in relying-on-inductive reasoning rather than 

deductive., qualitati. vq research must count as 

unscientific' Or,.., a. t very least, pre-sciantific" (Walker, 

1985; P10). The quantitative methodology has the support 

of a set of well -Form. ul! atfýd and proven statistical 

analý/tical techniques, 'which is a much valued tool in data 

, analysis. While ft' may de ar -gued in terms of 

philosophical enquiry týat-ppsitivism may not be wholly 

fit tl n. g, -W ith the intrinti. c: character of social phencmena, 

neverthelets thisi. stance of social research has taken 

root,, flourizheý*and has qainedscurrency and 
d 

respectability. Its'substantive*ýontribution to knowledga 

in the soci-hl scliences,. in particular organization, '"tl 

bahaviour, ppeaks for iiýsself. 

Z-2 9 



Following a different paradigm is -the humanistic 

i tradition which mL--nifested itself in the qualitative 

methodology. At the extreme, the humanist conceives 

reality as a subjective projection of human mental images. 

This line of philosophical enquiry emphasizes 

phenomanalism. 

It is beyond the intent of this sub-section of the thesis 

to undertake a comparative analysis of quantitative versus 

qualitative methodologies along the underlying ontological 

and epistemological assumptions. Seemingly the current 

controversy surrounding the quantitative-qualitative 

debate (e. g. Morgan & Smircich, 1980; Walker, 198*5) 

appears to shift primacy from the quantitative to the 

qualitative approach partly out o+ the desire to restore 

the methodological imbalance in the literature. The past 

organization behavioural literature has been predominantly 

influenced by the quantitative approach. Inter alias, 

Behling (19E30) has presented his support for the 

employment of tne quantitative approach (synonymously 

known as the natural science model) for organizational 

research. Having examined the five major points i. e. 

uniqueness, instability, sensitivity, lack of realism and 

epistemological differences which may be raised against 

the use of the natural science model in organizational 

research, he has drawn the conclusion that, despite a need 

for more cautious application, the natural science model 
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mas not been discounted nor its role palliated. "Numerous 

objections have been raised to the use of natural science 

methods in organizational behavior and organization 

tneory. Yet none of the barriers raised is 

insurmountable. Admittedly imperfect and in need of more 

thoughtful applicationg natural science research methods 

represent an important means of understanding 

organizations and the behaviors of individuals and groups 

making them up" (P489). The qualitative appproacm to 

organizational researchg as it stands to-date, is a 

novelty and seemangly lacking in definitive analytical 

techniques for qualitative data. ".... the most serious 

and central difficulty in the use o+ qualitative data is 

that methods of analysis are not well formulated. For 

quantitative data, there are clear conventions the 

researcher can use. But the analyst faced with a bank of 

qualitative data has very few guidelines for protection 

against self-delusiong let alone the presentation of 

"unreliable" or "invalid" conclusions to scientific or 

policy-making audiences" (Miles, 1979; P590). Suffice it 

to say that no research methodology is infallible. Each 

has its set of merits and demerits with each having a role 

to play in social science resbarch. While the 

quantitative approach has its critics so has the 

qualitative approach. Should the latter be subjected to 

the test of time as the +ormer has been, the probability 

is that it will not be without its infallibility. 
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A researcher may adopt either a single method (i. e. 

quantitative or qualitative) or a triangulated approach 

combining both quantitative and qualitative methods. The 

decision to adopt a single method i. e. the quantitative 

methodology in the present research has been influenced by 

the prespecified research objectives in section 1.3 of the 

thesis, the degree of cooperation and collaboration 

forthcoming from each site, and finally, but not the least, 

the time and budget constraints. 

The greater majority of the sites had indicated that they 

would participate in the research programme an the 

condition that the data collectionn time was kept down to a 

minimum. The preceding was a significant influence an the 

decision. 

It must be acknowledged that triangulation is a research 

ideal to strive at and has benefits to offer. However, it 

is costly in terms of resources. Within a research 

situationg time and budget constraints may mitigate the 

realization of the full benefits of triangulation. A 

researcher may end up with dual methods which may have been 

inadequately undertaken as opposed to a well implemented 

single method. Moreover, the reconciliation of 

quantitative data with qualitative data may not be a simple 

task and can be problematic. With regard the present 

researchg certain variables may lend themselves to the 

qualitative made of data collection while others are not 
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readily amenable. In particularg sOciapsychological 

variables (e. g. Rotter's (1966) I-E control and Budner's 

(19622) intoleranco of ambiguit-y) appear to belong to the 

latter category and amenable to data collection using only 

measuring instruments. Hence the possibility of differing 

results due to discrepant data across data sets cannot be 

discounted. Consequently, the decision to embark upon 

triangulation necessitates careful prior consideration of 

the circumstances surrounding each research situation. 

Triangulated methodology will be further discussed in 

subsequent section 10.1.7. 

The employment of the quantitative methodology has merits 

of an apparent pragmatic kind vis-a-vis the qualitative 

mode; specifically in the domain of data collection. For 

qualitative data collection to succeed, e*x. tensive and 

intensive cooperation and collaboration from potential site 

respondents are a prerequisite as indepth interviews Would 

most likely be employed. Indepth interviews are a 

laborious and time consuming process on both the researcher 

and respondents. These methods will have implications for 

the site workflow and will cause unproductive time; 

particularly insofar as site operatives are concerned. 

Hence the incurrence of a significant monetary consequence 

which may prove to be intolerable to the site managements 

concerned. In contrastg quantitative data collection via 

questionnaires is quickg convenient and effective in 
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gathering sought after data; especially on 

sociopsychological attitudes which have formed a part of 

the set of research variables. Additionally, given any 

particular time period, the widest coverage of construction 

sites is possible by employing the questionnaire means 

relative to qualitative methods of data collection. 

Finally, quantitative methodology is za well accepted and 

predominant approach in the organiz-ational behaviour, 

psychology9 econometrics and other social science 

disciplines and has numerous firm advocates (e. g. 

Kerlinger, 1973). Quantitative methodology unequivocally 

has an important role to play in construction management 

research as it does in other disciplines. 

Secondly, attention will now shift to the pursuance of the 

causal approach in the formulation of the research model. A 

discussion has been undartaken at the commencement of 

subsection 3.2.1 to the effect that the application of causal 

explanation enhances our understanding of the attainment of 

project performance. The recognition of possible 

associations amongst multivariates is a first step. Butq 

if our insight is to advance further, it is considered 

advantageous and indeed desirable to discern explicitly 

cause-and-ef+ect in hypothesizing relationships on the 

condition that causality is within the realm of theoretical 

viability. Contentment with more associations debilitates 

coming to grips with the issue of causation. It is contended 

herein that causal-thinking is instrumental in 
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the provision of needed clarity insofar as the direction of 

influence is concerned. Numerous correlational studies- 

have' b esn concerned wi th causal i ty one way or the othar, 

albeit implicitly. Since an ultimate goal in research is a 

search for causal explanations, it would unequivocally be 

regarded as a step forward by attempting to explicitly 

explain relationships within the causal context. Causality 

is a function of theoretical considerations. So long as 

the theoretical apparatus underpinning the research model 

is plausible, then the resultant model is causally 

feasible. Indeed, the aforementioned theoretical apparatus 

has been constituted with strands derived largely from an 

accepted voluminous literature in the organizational 

behaviour which is ripe for causal articulation and 

application. Therefore, causal thinking is a premium to 

our comprehension of project performance. 
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10.1.2 A SYNTHESIS OF THE CONSTRUCTION MANAGEMENT 

LITERATURE INTO THE PRESENT RESEARCH MODEL 

10.1.2.1 INTRODUCTUON 
V 

In retrospection, it is beneficial to direct attention 

to the rationale why the present research model has its 

bulk of constituents derived from the contemporary 

organisational behaviour corpus rather than the 

construction management corpus. 

From the viewpoint that the modus operandi of causal 

modelling demands as a basic necessity a theoretical 

base to found upon, research prudence has dictated the 

utilization of the established voluminous theory-rich 

organisational behaviour corpus instead of the slender 

and largely athearetical construction management corpus 

for a priori theoretical base. The current construction 

mana6ement corpus is unfortunately not in a position to 

offer theoretical grounding. The paramount significance 

of its a priori theoretical base cannot be 

overemphasized since the model's validity depends on the 

viability of its theoretical base. In the absence of 

theoretical grounding, confidence in the model would be 

impaired. Admittedly, the strands from the construction 

management corpus are sparse and hence may or may not be 
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perceived as a weakness since this is a matter of 

opinion. Nonetheless the apparent strength of the model 

has its root in the theory-rich organizational behaviour 

corpus which has made a substantive contribution. From 

the standpoint that causal model building demands 

conceptual-theoretical fibres in its constitution and 

has been facilitated by the theory-rich organisational 

behaviour corpus, the contention herein is that the 

model's strength far outweighs any probable weakness. A 

probable weakness may stem from the applicability of 

organisational behaviour principles and findings. It is 

recogni=ed herein that certain or: ganisational behaviour 

principles and findings may be research setting specific 

and hence applicability to dissimilar settings, may be 

limited. The differing characteristics of temporary 

*organic' site organisations vis-a-vis the relatively 

permanent 'mechanistic' institutional organisations 

(e. g. educational, social and business), which have been 

the main concern of the contemporary organisational 

behaviour corpus, may or may not impede applicability 

depending an the specific principle or finding involved. 

Blanket reservation on the application of organisational 

behaviour principles and findings to research settings 

of a temporary nature would be regarded as unfounded and 

detrimental to the advancement of knowledge in the 

construction management discipline. After all the 

construction management discipline is a relatively young 

and evolving discipline and hence much benefits can be 
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obtained from theoretical insights which have been 

generated in other disciplines, in particular 

organisational behaviour. Inter-disciplinary rosearch 

endeavour such as this facilitates cross--fertilization 

which would enrich the construction management 

discipline. The deliberate input of selected, pertinent 

and applicable organisational behaviour strands into the 

construction sphere has assisted in the provision of an 

enriched insight into an aspect of construction which is 

little known i. e. the site organisational behaviour 

functionings of construction sites. This in itself is a 

strength of the present research. Of course, blind 

application in the absence of an awareness of the 

probable problem associated with application across 

settings is imprudent. In the formulation of the 

present research model, the organisational behaviour 

strands were selected based an the criteria of 

pertinence and compatibility with the temporary nature 

of the site setting. 
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10.1.2.2 SYNTHESIS 

In undertaking an amalgamation of the contemporary 

construction management corpus with the present research 

model, it is considered facilitative to dichotomize the 

highlighted key variables in the corpus which have been 

identified to affect project performance or outcome 

along two axes. The horizontal axis concerns the 

external environment-site environment dichotomy and the 

vertical axis the contractor-client dichotomy. The 

latter dichotomy stems from the viewpoint that the 

contractor's frame of reference for project performance 

may not be consistent with that of the client. Hence 

differentiation is necessary. Variables outwith and 

within the site environment are termed 'external' and 

internal' factors or variables respectively. The 

highlighted key variables derived from the construction 

management corpus are tabulated in Table 39. A perusal 

of the table would effect an appreciation of the 

diversity of factors or variables purportedly having an 

impact on project performance. 

The pt; -incipal purpose here is the broadening of the 

depicture of the antecodents of project performance as 

postulated in the main body of the thesis. The merging 

of additional factors with the presont research model 

may assist in amxplaining more of the variance in the 
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pseudo-dependent, variable of PSEU and the dependent 

variable of project performance. Nonetheless, the 

amalgamation may pose a problem in terms of an inability 

to discourse the finer aspects a+ certain relationships 

because of the current inadequacy of the accumulation of 

knowledge in the domain. Hence certain relationships 

would be inevitably rudimentary. It is note-worthy that 

not every highlighted variable is linklable to every- 

variable embodied in the research model simply because 

of the absence of affinity. The upshot of the 

amalgamation may help to shed some light an possible 

areas which may be fruitful for further investigation 

involving the enlargement of the present research model. 

The amalgamation task shall pursue along the notion of 

interconnectedness of the environmental, 

sociopsychological and technical components as portrayed 

in Chapter Three which has concerned the formulation of 

the conceptual framework for project performance. The 

intent is to proceed with the contractor-internal group 

of variables followed by the client-external group. 
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TABLEZoR : TABULATION OF HIGHLIGHTED FACTORS/VARIABLES 

----- ------------------------ FACTORS/YARI 

--------------------------- 
EXT E7 R HA L 

------------------------- 

----------------------------- 
iBLES 11 
---------------------------- 

INTERNAL 

---------------------------- 
lotivation [Schrader (1972);, ' 

Borchording, Sebastain & 
Samelson (1900); 
Borchording & Garnar 
(1981); Samalson & 
Borcherding (1980); 
Borcherding (1976); 
Laufar & Jenk-ins (1982) 
and Maloney (1981)3 

Wtisfaction EBorcherding 
& Oglesby (1974; 1975)3 

lestrictive work practices 
i L mar inoti -fu, i an a 

Borcherding (1976)3 
1 Foremen characteristics & 

practices EHinza & 
Kuechenmeister (19el) 

Site saftey [Hinze & Parker 1 
(1978)3 

Craftsmen selection 
practics, rigid 
bureaucratic organisation: 
structure, continuous 
overtime & change c3rder_ 
Barcherding (1976)3 

1 Industrial disputes 
CL [Ireland (19 

' 
85) 3 

Site delays ETucker, Rogge, 1 
Hayes & Hendrickson 
(1982); and Rogge & 
Tucker (19132)3 

U Site managerial actions/ 
Li decisions [Logcher & 

Collins (1978) 3 
Site managerial control 

[Danladi & Horner (198031 
CL 1 Financial incentives 

[Laufer & Borcherding 
(1981) 3 

- ----------------------- - ----------------------------- Management of the 
building process 

Design-construction 
interface [Morris 
(1974(a); 1974(b)) 31 

Li client-design- 
construction 
interface E. Walker 
& Wilson (1981); 
Walker & Hughes 
(19E34; 1986)3 

contract variations 
[Ireland (1985)3 

------------------------ ----------------------------- 

i 

- 341 - 



10.1.2.2.1 CONTRACTOR- I NTEFRNAL GROUP, OF VAR I ABLES 

The categorization of the contractor-internal group of 

variables under the 'Human' and 'Site organisation & 

management' subcomponents together with their linkages 

with the project performance variable are as depicted in 

Figures 10 and 11. 

10.1.2.2'. 1.1. HUMAN 

10.1.2.2.1.1.1 MOTIVATION 

The significance of the human, factor an site- 

productivity has been stressed by Schrader (1972). He 

has advocated the implementation of motivational 

programmas specifically tailored to suit each site to 

enhance productivity. Borcherding, Sebastian & Samelson 

(1990) and Borcherding & Garner (1931) have discerned 

factors affecting motivation. Factors which enhance 

craftsmen motivation are termed 'motivators' and those 

having a negative effect are termed 'demotivators'. The 

prime motivators so identified ara the construction work, 

per se, sense of accomplishmant and supervisory 
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FIGURE 10 : LINKING ADDITIONAL 'HUMAN' VARIABLES WITH PROJECT 
PERFORMANCE 

-- ---------------------------- HUMAN 
----------------------------- 

Motivation 

Satisfaction 

Restrictive work p'racticas 

Foremen characteristics 
& practices 

Site safety 

Craftsmen selection 
practice, rigid 
bureaucratic organisation 
structure, continuous 
overtime and change order 

Industrial disputes 

Site delays 

- --------------------------- - 

--------------------- 
11 Project 
i Vil 

performance 
--------------------- 

FIGURE 11 : LINKING ADDITIONAL 'SITE ORGANISATION & 
MANAGEMENT' VARIABLES WITH PROJECT PERFORMANCE 

------------------------------- 
SITE ORGANISATION & 
MANAGEMENT 

----------------------------- 

Site managerial actions/ 1 
decisions 

Site managerial control 

Financial in-. entives 

----------------------------- 

-------------------- 
VII 1 ProJect 

I performance 1 
-------------------- 

- 



responsibility. The prime demotivators are the lack of 

support from engineering & management, reticent 

communications, exttensive relejorking, material & tool 

non-availability and lack of recognition for work well 

done. In their view, motivators yield productivity and 

demotivators negate productivity. Samelson & 

Borcherding (1980) have identified impediments to 

foremen motivation and productivity. The results, 

albeit tentative, indicate that the main productivity 

problem area centers around the waiting for design 

decisions and delivery of materials, tools and equipment 

onto site; and rework. The foregoing induce morale and 

motivation problems on site. Additionally, the 

non-receipt of recognition for extraneous effort by the 

foremen and the unnecessary managerial emphasis an minor 

matters act as demotivators to foremen and therefore 

lower productivity. 

The aforementioned studies have provided pointers which 

enhance or negate motivation on site. The pointers are 

associated largely with the workmen, site work and-Its 

surrounding setting. Laufer & Jenkins (1982) have 

proposed an expectancy motivational, theary which 

comprises three components i. e. the individual, the Job 

and the work environment. The theory emphasi=es the 

importance of considering their interrelationships -For a 

better insight into the site motivational process.. The 

upshot of this theory contends that site motivation is 
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the outcome of a rather complex interplay of the site 

operatives, their work and the ambient environment. 

In conclusion, it can be inferred that the foregoing 

studies hold the notion that high motivation leads to 

high performance and vice-versa. This is in accord 

with popular belief. 

SATISFACTION 

Job satisfaction, dissatisfaction and their 

relationships with productivity have been examined by 

Borcherding & Oglesby (1974; 1975). Results suggest 

that job satisfaction and dissatisfaction have differing 

points of origin. Satisfactions are intrinsic in the 

construction work per se and that the smoothing of 

workflow on site appears to enhance Job satisfaction. 

The majority of dissatisfactions seem to be related to 

poor management or working conditions on site. It is 

asserted that construction work which is well planned 

and has achieved good progress results in satisfactions 

while poor sitc- management with shortcomings in 

planning,, scheduling or procurement of materials lead to 

dissatisfactions. In conclusion, it appears that 

performance causes satisfaction. 
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10.1.2.2.1.1.3 RESTRICTIVE WORK PRACTICES 

A construction management problem manifesting in the 

adoption by the trade unions of restrictive work 

practics has been the subject of a discussion by Marino 

(1981). The implementation of restrictive work 

practices curtails innovation and is detrimental to 

construction cost. The outcomes are the unnecessary 

employment of additional labour forces, diminished 

workforce productivityg and the hampering of the 

efficient & economic usage of labour, equipment and 

plant. Suggestedq as a mechanism to attenuate the 

adverse effects of restrictive work practices, are 

better planning, organisation and management of site 

work, the encouragement of team spirit in the workforce, 

effective collective bargaining with trade unions and 

the implementation an site of research findings to 

promote motivation and morale of the workforce. In 

conclusiong restrictive work practices can and do have 

an adverse impact on performance. 

10.1.2.2.1.1.4 FOREMEN CHARACTERISTICS & PRACTICES 

Hinze & KLtechenmeister (1981) addressed the relationship 

between foremen characteristics & practices, and 
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production on site. Foremen experience, familiarity 

with craftsmen, fair and consýderate treatment a+ 

craftsmen, setting high but realistic production targets 

and finally communication skills have positive-e++ects 

on production rate. Hence site performance should be 

enhanced as a consequence. 

10.1.2.2.1.1.5 SITE SAFETY 

Hinze & Parker (1978) undertook an investigation on the 

relationship between work practices & job policies, and 

site saftey. The hypothesis that em. cessive job 

pressures created by management on the workforce results 

in high incident of accidents on site is supported. 

While productivity and safety are related, they are not 

necessarily antagonistic. Safety has to be perceived as 

part and parcel of production. 

10.1.2.2.1.1.6 MISCELLANEOUS 

Craftsmen selection practice, rigid bureaucratic 

organisation structure, continuous overtime and change 

order (Borcherding; 1976); industrial disputes (Ireland; 

1985); and site delays [Tucker, Rogge, Hayes It 
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Hendrickson (19e2); and Rogge 9k Tucker (1982-)3 have been 

discussed to impact performance. However, in the 

present research, both industrial disputes and site 

delays were construed as impediments to project 

performance and hence a part of the measuring instrument 

for the situational cr, nstraint variable. 

10.1.2.2.1.2 SITE ORGANISATION & MANAGEMENT 

10.1.2.2.1.2.1 SITE MANAGERIAL ACTIONS/DECISIONS 

Logcher & Collins (1978) have focussed an the impact of 

site. managerial actions or decisions on labour 

productivity. Main findings are suggestive of 

correlations between intra-craft management & 

coordination, delays by home office, and total break 

time, with productivity. I 
I 

10.1.2.2.1.2.2 SITE MANAGERIAL CONTROL 

Danladi & Horner (1981) explored the posited 

relationship between construction efficiency and 

managerial control an site. They found preliminary- 
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empirical support for. the aforesaid relationship but 

this has to be viewed within the limitation associated 

with datca quality. 

10.1.2.2.1.2.3 FINANCIAL INCENTIVES 

The potential of financial incentive schemes on site 

productivity have been examined by Laufer & Borcherding 

(1981). They found that financial incentives are 

related to higher productivity, reduced construction 

costs & time, inter alia. 

10.1.2.2.2 CLIENT-EXTERNAL GROUP OF VARIABLES 

It is worth reiterating that the studies which will be 

cited hereafter are client orientated with the focus on 

project outcome from the client's frame of reference. 

The purpose here is to explore how certain aspects of 

these studies may reconcile with the present research 

model which is contractor orientated and with a site 

focal. 

The client-external group of variables are external 

environmental variables and their linkages with the PSEU 
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and project performance variables are as illustrated in 

FigUre 12. 

10. MANAGEMENT OF THE BUILDING PRZOCESS 

The management of the building process has been the 

concern, partially or totally, of several studies. The 

problems of design and construction segmentation were 

highlighted and discussed with integration-and- 

coordination facility afforded by project management as 

remedy for particularly large and complex projects 

[Morris 1974(a); 1974(b)3. The issues of 

differentiation and integration have also featured in 

Walker & Wilson (1981) and Walker & Hughes (1984; 1986). 

The significant role of integration and coordination 

when viewed in the ccnte-,., t of boundary interfacing 

between the client, design and construction sub-systems 

is readily evident. Indeed the need. for an enhanced 

interrelationship between the sub-systems is especially 

acute when confronted with projects of high magnitude 

and complexity such as petrochemical and process 

engineering projects. Hence the adoption of project 

management for super projects because of its in-built 

interfacing facility. The project manager, the client's 

agent, who functions as a sole interface between the 

design and constructicn teams would go toward 

MO 



FIGURE 
_12 

: LINKING ADDITIONAL 'EXTERNAL ENVIRONMENTAL' 
VARIABLES WITH PSEU AND PROJECT PERFORMANCE 

-- ---------------------------- - 
EXTERNAL ENVIRONMENT V11 Project 

----------------------------- performance 
Management of the building 
process --- 

design-construction 
interface 

client-design- V5 PSEU 
construction interface -------------------- - 

contract variations 

- ---------------------------- 
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extenuating the organisaticnal deficiency of 

integrationg an inherent outcome of design-construction 

dislocation. It seems project management is an ideal 

match +or large and complex projects. This condescends 

with Nahapiet & Nahapiet (1905) who have contended that 

the choice of a method of project delivery for the 

client is contingent upon project circumstances --- 

construction complexity inter alia. 

The supposition that the choice of a management method 

of the building process for the client may have 

ramification on the contractor performance at site levol, 

seems plausible. This may be explained by the manner in 

which an appropriate choice facilitates better 

integration and coordination of both design and 

construction. Better integration and coordination 

enhance communication and information flow efficacy and 

hence the facilitation of construction work on site. As 

a consequence, higher project performance should entail 

ceteris paribus. 

From the site agent's standpoint, the 

design-construction inter+ace is a boundary condition 

situated at the meeting point for the ex. tern., -Al and site 

environments. The site agent. by virtue of his site 

arganisational position performs a boundary scanning 

role. Amongst his other functions, he scans the 

extornal, environment and has-. to interact'with a-xtarnal 
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aaents like the client's project managnr and/or the 

designers inter alios. Such interaction when concerns 

with unanticipated mattcrs such as substantive design 

changes resulting in much contract variations fcr 
w 

instance, may have an adverse impact an his perception 

C? uncCrtainty. 
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It is be-fitting in this conclusion to cito. 

Imalonoy's (1981) advocation for conceptual- theorotica! 

acnsiderations in research work. Having reviewed the 

construction motivation literature, he concluded that 

duo to the general absence of conceptual & theoretical 

consideraticns and theoratical faults in empirical 

studies, the reviewad literature has made minimal 

contribution to our understanding of motivation in the 

construction scenario. His assertion is that the 

formulation of'a conceptual-theoretical framework is a 

necessary prerequisite to a better insight into 

construction motivation. Whilst his contention is 

directed at the specific domain of construction 

motivation, nonetheless it is equally 

pertinent to other rosearch domains in the construction 

managem3nt-discipline.. Furthermore, quantitative 

measures of specific variables would be considered 

- dvantageous. , -I 

In reiteration, certain relationships are exploratory 

and hence rudimentary. Prudence suggests regarding such 

relationships as tentative and thwMara causality may 

not be expressed nor implih. The preceding caveatAa 

in order. 
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10.1.3 FACE VALIDITY AND ITEM ANALYSIS 

The purpose herein with regards the research instruments 

is two-fold. Firstlyp to. discuss face validity then 

followed by item analysis which encompasses a discussion 

on the reliability enhancement potential through 

shortening each scale, independent contribution of each 

item to each scale and finallyq criterion-related 

validity using the total scoro as the internalý 

criterion. Incidentally, item analysis cannot be 

employed for construct validation purposes with specific 

reference to convergent and discriminant validities. 

10.1.3.1 FACE VALIDITY 

Face validity is not "validity in the technical sense; 

it refers, not to what the test actually measures, but 

to what it appears super. fically to measure" (Anastasi, 

1968; P104). Looking valid to potential respondents is 

the concern and therefore relevance, plausibility and 

meaningfulness of the scale items are the issue in face 

validity. It is noteworthy that face validity does not 

provide assurance that real validity will be present. 

Therefore face validity is no substitute for other more 

important forms of validity. 
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In reminiscence, the research instruments employed in 

the verification of the research model are a mix. ture of 

new, adapted and prevalidated scales. The now scales 

are task specialization (TS),, task variability (TV), 

task interdependence (TI), site work ambiguity (SWA), 

situational constraint (SC), resource dependency (RD) 

and site integrative mechanism (SIM). The adapted 

scales are on-the-spat task structuring (OTSTS) and 

perceived site environmental uncertainty (PSEU). 

Lastly, the prevalidated scales are Rotter's (1966) I-E 

control (IE) and Budner's (1962) intolerance of 

ambiguity (IOA). With the e,,, --. ception of dichotomous 

scales, most scale items assume the well accepted 

Likert-typeq response format with multiple categories 

intended to reflect varying degrees of response 

intensity. 

It is evident from a perusal of the new and adapted 

scales that the items were worded using construction 

terms to render them relevant, plausible and meaningful 

as far as practically possible. Therefore the 

deliberate utilization of construction terminology in 

the aforementioned scales would enhance their face 

validity. Howeverv with reference to the prevalidated 

scales, prudence suggested non-tampering with the 

wording of the items because it could possibly adversely 

affect the conceptual integrality of each scale. Hence 

the decision to keep tham intact in both sets of 
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questionnaire seems in order. 

10.1.3.2 ITEM ANALYSIS 

Retrospectively, a decision was made prior to the main 

data collection phase to retain intact the research 

instruments on the basis of the pretest psychometric 

evidence (refer section 5. Z) The purpose herein is to 

undertake a post-mcrtem by bringing into the discussion 

item analysis with the view of ascertaining whether the 

preceding decision has been a sound one. If not, an the 

basis of the item'analysis, to recommend possible 

step(s) as remedy. 

Two sets of item analysis of the research instruments 

were undertaken using the pretest and main data sets. 

Pertinent item-total statistics are as tabulated in 

Tables 40 and 41. Incidentally, in item analysis, 

item-total statistics arc purportedly more useful and 

discerning than intercorrelation matrices of scale 

items. A perusal of Table 40 with particular attention 

given to the coefficients in the 'alpha if item deleted' 

column indicates no reliability, improvemant potential 

for the TV, OTSTS 'and PSEU scales. It scams for the TS 

scale - item 3, SWA'scalu - item 2, SC scale - item 5, 

RD scale - item 2 and SIM-scale'" item 4, 'thero is 
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minute potential of zero-order magnitude (varies from 

0.01 to 0.07) for enhancing the reliability of each 

scale by deleting the relevant item. Unfortunately, it 

is not possible to comment on the TI scale because the 

*alpha if item deleted' coefficients could not be 

completed. In view of the preceding and coupled with 

the fact that a longer scale is generally associated 

with higher reliability and validity ceteris paribus, 

the decision to keep intact the abovementioned scales 

without dropping any item in each scale has been a sound 

one. 

With reference to the prevalidated scales i. e. IE and 

IOA, it appears the reliability improvement potential is 

of --ero-order magnitude too (varies from 0.04 to 0.05). 

Moreoverg since they are prevalidated scales, it is 

prudent to retain them intact without dropping any item 

in each scale. I 

Hence it can be concluded that on the basis of the item 

analysis usihg the pretest data set, there has been no 

significant possibility of enhancing the reliability of 

the new or adapted scales by way of deleting certain 

items in each scale. Moreover, for each scale a 

scrutiny of the 'squared multiple correlation' 

coefficients indicates none of the coefficients is of 

the zero-order size which is suggestive of independent 

contribution of each item to the scale concerned. An 
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e,,.,, amination of the 'corrected item-total correlation' 

coefficients is indicative of relatively +avourable 

critericn-related validity since zero-order coef+icients 

are comparatively few. 

To facilitate a comparative examination of the preceding 

item analysis with the item analysis using the main data 

set, attention is directed to Table 41. Such 

calmparative examination may or may not lend further 

support to the decision to keep intact the research 

instruments, in particular the new and adapted ones. It 

seems the picture presented in Table 41 is more than in 

accord with the earlier item analysis. As a matter of 

fact it provides even more favourable indicators. In 

particular, for all scales except the SWA, OTSTS and IE, 

the reliability of each scale has shown an improvement 

as evidenced by a magnitude increase in either the 

Cronbach's alpha coefficient or the KR-20 coefficient as 

the case may be. Independent contribution of each of 

the items to each scale is evident and so is the 

criterion-related validity. 

In sumq to reitarate, the decision to keep intact the 

research instruments for employment in the main data 

collection phase on the basis of the pretest 

psychometric evidence has been sound and is hereby 

further substantiated by the results of the two sets of 

item analysis tabulated in Tables 40 and 41. 
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Finally, the project performance variable has been 

measured by a composite index comprising three 

indicators i. e. time schedulay cost budget and quality 

of work (refer section 4.1.12). With the exception of 

the last indicator, which is inevitably a subjective 

measure, the first two indicators are objective mmasuras 

based on'factual in-Formation derived from records. 

Cross checking was undertaken. Because of the 

objectivity of the majority of the indicators, the need 

for psychometric assessment does not arise. Besides, 

any assessment attempt an the subjective 'quality of 

work' measure alone would not yield meaningful results. 
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TABLE 40 s ITEM ANALYSIS OF RESEARCH INSTRUMENTS USING 
PRETEST DATA 

Scale Scale 
mean variance 
if item if item 

Item* deleted deleted 

Corrected 
i tem- 
total 
correlation 

Squared Alpha if 
multiple it em 
correlation deleted 

1 9.29032 1.01290 0.36059 0.22504 0.54352 
2 9.32258 0.89247 0.56612 0.32292 0.21687 
3 9.25806 1.19785 0.28362 0.14305 0.63914 

Refer research instrument in AppendOx, 

(a) Item-total statistics for task specialization (TS) scale 
(Cronbach's alpha coe+ = 0.59) 

Scal e Scal e 
mean variance 
if item if item 

Item deleted deleted 

Corrected 
item- 
total 

correlation 

Squared Alpha if 
multiple item 
correlaticn deleted 

1 21.12903 3.18280 0.40035 0.31727 0.56757 
2 21.22581 2.98065 0.63103 0.46238 0.4716a 
3 21.12903 3.38280 - 0.42624 0.28879 0.55865 
4 21.19355 3.62796 0.27359 0.26113 0.61722 
5 21.09677 3.75699 0.23050 0.32353 0.63180 
6 21.32253 3.89247 0.22051 0.12057 0.63122 

Refer research instrument in Appendix 

(b) Item-total statistics for task variability (TV) scale 
(Cronbach's alpha coe+ = 0.63) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted. correlation correlation deleted 

4. E30645 0.29462 0.620137 0. ZE3548 Cannot be 
computed 

2 4.64516 0.76939 0.62087 O. Z8548 Cannot be 
computed 

Refor research instrumant in Appondix 

(c) Item-total statistics -for task- inter-dopandonce (TI) 
scale (Cranbach's alpha coof = o. 71) 
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Scale Ecale Ccrrectcd 
mean variance item- Squared Alpha if 
if item if item total multiple item 

MOM doleted doleted correlation correlation deleted 

20.22EGI 3.91398 0.23044 0.22075 0.55875 
20.00000 11.20000 -0.11584 0.23658 0.64263 

: 71 20.38710 7.91183 0.40011 0.34107 0.48926 
4 20.45161 9.45591 0.18733 0.26940 0.57012 
5 19.87097 8.18280 0.47211 0.42275 0.47022 
6 20.58065 7.71828 0.43666 0.40904 0.47273 
7 21.51613 7.99140 0.42236 0.3646Z 0.48181 

Refer research instrument in Appendix 

(d) Item-total statistics for site wark ambiguity (SWA) scale 
(Cronbach's alpha coef = 0.57) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

1 42.64516 232.83656 0.97203 0.96332 0.98813 
1 42.96774 229.36559 0.91431 0.8777Z 0.98991 
3 42.51613 234.92473 0.97386 0.96767 0.98820 
4 43.19355 225.76129 0.9=87 0.91511 0.98952 
5 43.03226 229.76559 0.92626 0.90301 0.98948 
6 42.64516 233.23656 0.95121 0.92116 0.98869 
7 42.64516 233.10323 0.94213 0.92280 0.98893 
a 42.64516 231.16989 0.95916 0.94636 0.56844 
9 42.45161 236.98925 0.96985 0.95490 0.98844 
10 42.61290 231.97849 0.96998 0.96256 0.98816 

* Rofer- research instrumont in Appendi-,.,, 

(e) Item-tOtal statistics for an-the-spot task structuring 
(OTSTS) scale (Cronbach's alpha ace+ = 0.99) 
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Scale Scale Corructc2d 
i mean varianco 1 aquared Alpha if 
i -F i te,; i i+i tam total multiple item 

Item deleted 
i 

deleted correlation correlation deleted 

1 25-32258 14.62581 0.30534 0.37161 0.47/9-74 
2 25.80645 13.02-796 0.49071 0.71044 0.41313 
Z; 25.93548 14.92003, 0.24227 0.40657 0.49553 
4 26.0=26 2 13.69%019- 0.42062 4- 0.7Z716 0.44ZO5 
5 2N. 93548 16.19570 -0.04104 0.38276 0.59856 
6 24.48387 16.12473 0.08519 0.24009 0.53392 
7 2-6.09677 14.22366 0.44450 0.45869 0.44955 
B -22.19355 15.9612-9 0.06299 0.21581 0.54493 
9 2-5.93548 13.66237 0.3316'" 0.33815 0.46557 
10 26.16129 16.20645 0.12271 0.511a6 0. '52312 
11 26.32215-S 16.6Z581 0.04787 0. -113907 0.53752 

Refer research instrument in Appendix 

M Item-total statistics for situational constraint (SC) 
scale (Cronbach's alpha coe+ = 0.53) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

1 11.00000 10.60000 0.74851 0.59532 0.31102 
2 11.06452 10.79570 0.56407 0.40797 0.87191 
3 11.00000 6.20000 0.79315 0.73502 0.7-3009 
4 10.87097 B. 98280 0.74606 0.67705 0.80010 

Refer research instrument in Appendix 

(g) Itern-total statistics +or resource dependency (RD) scale 
(Cronbach'salpha coe+ = 0.86) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multipla item 

Item* deleted deleted correlation correlation 'deleted 

1 48.51613 173.59140 0.42645 0.74962 0.80457 
2 48.70968 176.21290 0.41988 0.61856 0.80675 
3 49.38710 172.91183 0.43786 0.83438 0.80379 
4 49.03226 167.96559 0.53ZZ6 0.56216 0.79740 
5 47.74194 159. Z9785 0.385Z2 0.525PB92 0.80526 
6 47.83a7l 148.20645 0.45858 0.50001 0.80122 
7 46.67742 154.55914 O. Z7630 0.65ZO4 

. 10.80978 
13 49.221581 146.71398 0.73404 0.70349 0.77ZZ5 
9 47.29032 149.61290 0.47981 0.72920 0.79729 
10 46.96774 150.16559 0.60997 0.74777 0.7BZ28 
11 45.48387 152.7247Z 0.51020 0.72707 0.79291 
12 46.61.290 154.7118Z 0.50511 0.57365 0.79340 

Refer researach instrument in AppLridi,,,,. 

(h) Item-total Statistics for Perceivad site environmental 
uncertainty (PSEU) scale (Cronbach's alpha coe+ = 0.81) 
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Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple ito: n 

Item deleted deleted correlation correlation deleted 

1 23.38710 44.1784? 0.15047 0.20124 0.52262 
2 25.06452 40-12903 0.31596 0.19719 0.46537 
3 25.33871 45.53978 0.29635 0.14309 0.50612 
4 18.41935 48.51828 -0.07027 0.33989 0.57677 
5 23.70968 23.21290 0.50693 0.55919 O. ZO72Z 
6 21.32258 21-15914 0.52727 0.45675 0.28903 

Re+er research instrument in Appendix 

W Item-total statistics for site integrative mechanism 
(SIM) scale (Cronbach's alpha coef = 0.52) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

2 B. '"22581 10.91398 0.34771 0.84332 0.63414 
8.03226 15.89892 0.3 431-S 15 0.69294 60 1 E32 

4 8. 'W25806 15.33118 0.43355 0.88102 0.58942- 
5 8.5161U 16.52473. 0.16354 0.73322 0.61870 
6 8.58065 15.65161 0.40685 0.88573 0.59807 
7 8.29032 16.47957 0.13974 0.59392 0.621Z5 
9 8.29032 15.21290 0.46508 O. E34593 0.58586 
10 8.70968 16.07957 0.58520 0.81020 0.59800 
11 B. Z3710 16.37849 0.17225 0.82286 0.61790 
12 8.25806 16.66452. 0.09437 0.70467 0.62608 
13 8.48387 15.79140 0.35714 0.85686 0.599713 
15 8.64516 16.50323 0.25068 0.83727 0.61295 
16 8.61290 16.97849 0.06352 0.75802 0.62658 
17 8.22581 17.38065 -0.07648 O. G3107 0.64332 
is 8.09677 15.42366 0.44596 0.90711 0.5899a 
20 G. 51613 18.3.9140 -0.32427 0.84463 0.66223 
21 8.12903 15.9161Z 0.29924 0.75762 0.60485 
22 8.19355 15.49462 0.39700 0.83002 0.59382 
23 8.67742 16.89247 0.13406 O. e1240 0.62137 
25 8.41935 15.85161 0.31651 0.84165 0.60305 
26 8.16129 17.07312 -0.00105 0.80100 0.63=8 
28 8.70968 16.34624 0.44BZ5 0.86551 0.60533 
29 8.61290 17.17849 -0.001*179 0.69251 0.63148 

Refer research instrument in Appendix 

(j) Item-total statistics for Rotter's (1966) I-E control 
(IE) scale (KR-20 coef = 0.62) 

- 364 - 



Scal a Scale 
mean var i arica 
if item iTi tem 

Item deleted deleted 

Corrected 
i tem- 
totz-: tl 
correlation 

S- q u, --k red Alpha if 
multiple item 
correlation deleted 

1 57.45161 75.58925 0.60995 0.74639 0.56880 
2 56.25806 88.86452 0.19548 0.51225 0.63787 
z 56.67742 SZ. 42581 0.32637 0.47980 0.61781 
4 57.06452 74.59570 0.66650 0.80651 0.56007 
5 57.19355 74.42796 0.65189 0.79451 0.56105 
6 57.61290 80.44516 0.41543 0.77383 0.60227 
7 56.83871 87.60645 0.34512 0.71027 0.619Z9 
8 58.41935 83.45161 0.31060 0.72464 0.62044 
9 58.41935 94.25161 0.02473 0.50647 0.66075 
10 58.83871 85.40645 0.34180 0.62645 0.61695 
11 59.45161 91.78925 0.18944 0.70779 0.6Z72S 
12 59.51613 97.72473 -0.05727 0.43Z64 0.65554 
lZ 58.83871 104.27312 -0.31649 0.6Z481 0.69301 
14 58.70968 89.81290 0.19012 0.33097 0.63794 
15 58.64516 94.03656 0.03098 0.58029 0.66005. 
16 59.09677 97.35699 -0.06142 0.51102 0.66ý521 

Refer research instrument in Appendix 

(k) Item-total statistics +or Budner's (1962) intole rance 
of ambiguity (ION scale (Cronbach's alpha coe+ = 0.64) 
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TABLE 41 : ITEM ANALYSIS OF RESEARCH INSTRUMENTS USING MAIN 
DATA 

Scale Scala 
mean variance 
if item if item 

Item deleted deleted 

Corrected 
itam- 
total 
correlation 

Squared 
Mul ti P1 e 
correlation 

Alpha if 
item 
del eted 

I E3.85417 1.57851 
2 13.76042 1.42621 
3 8.82292 1.34726 

0.44: 327 
0.56500 
0.45735 

0.21970 0.62906 
0.31963 0.47667 
0.22-932 0.62375 

* Refer research instrument in Appendix 

(a) Item-total statistics +or task specialization (TS) scale 
(Cronbach's alpha coe+ = 0.67) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

1 21.91667 4.70877 0.57655 0.41296 0.69806 
2 22.04167 4.60877 0.60925 0.46023 0.6832-3 
3 21.88542 4.67094 0.65634 0.48592 0.67766 
4 21.88542 5.11305 0.51516 0.37968 0.71685 
5 21.98958 5.69463 0.24046 0.15130 0.78545 
6 22.00000 5.17895 0.41213 0.25822 0.74351 

Refer research 'instrument in Appendi:.,, 

(b) Item-total statistics +or task variability (TV) scale 
(Cronhach's alpha coe-F = 0.76) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

1 4.2; 7083 0.70482 0.562-98 0.31694 Cannot be 
computed 

2 4.27083 0.91535 0.56298 0.31694 Cannot be 
computed 

Refer research instrument in Appendix 

(c) Item-total statistics for task interdependence (TI) scale 
(Cronbach's alpha_coef = 0.72) 
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Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

1 2Z. 43750 16.14342 0.55631 O. Z4597 0.79123 
2 23.51042 13.08410 0.78606 0.21933 0.81591 
3 21.71S75 16. Z5164 0.52752 0.30323 0.79588 
4 27.62500 15.68947 0.65248 0.4SZ56 0.77608 
5 23. a5625 17.04901 O. W279 O. Z5667 0.80296 
6 2G. W750 14.40658 O. W139 0.4SO03 ?. 76913 
7 25.86458 13.27621 O. a4041 0.54663 0.7SO44 

Re+er research instrument in Appendix 

(d) Item-total statistics +or site work ambiguity (SWA) scale 
(Cronbach's alpha coef = 0.32) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation corrulation deleted 

1 35.35556 25.99014 0.72406 0.60138 O. S6776 
2- 35.68889 27.56504 0.54985 0.45235 0.83146 
3 35.74444 26.50699 0.66741 0.54Z48 O. S7267 
4 35.07778 26.76017 0.67307 0.474Z5 0.87184 
5 35.65556 28.07104 0.55775 0.41920 0.88016 
6: Z5.52222 28.22984 0.57890 0.45780 0.87861 
7 35.77=8 27.34332 0.60820 0.44795 0.87673 
8 35.41111 27.54819 0.67684 0.54947 0.87211 
9 35.38889 29.25156 0.59622 0.44234 0.87869 
10 Z5.57778 28.22422 0.61136 0.46449 0.87660 

* Refer research instrument in Appendix, 

(e) Item-total statistinfor on-the-spot task structuring 
TOTSTS) scale (Cranbach's alpha coef = 0.69) 

I 
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Scal e 
mean 
if item 

Item del c2to- d 

1 27.16667 13.62456 0.44565 0.40752 0.60971 
2 27.16667 17.06667 0.51593 0.47230 0.58861 
3 27.46875 18.16743 0.50954 0.40822 0.59706 
4 23.11452 20.20779 0.33682 0.22293 0.63280 
5 27.62500 21.81579 0.02067 0.26005 0.69145 
6 27.15625 19.62796 0.22045 0.22799 0.64156 
7 27.96875 19.25164 0.49789 0.34909 0.60839 
8 '28.20SZ3 21.38772 0.16936 0.12823 0.65699 
9 27.75000 17.93684 0.46247 O. Z4825 0.60331 
10 27.59375 19.94901 0.27088 0.43532 0.64282 
11 23.15625 22.47007 -O. OZ006 0.29724 0.69367 

Refer research instrument in Appondix. 

(f) Itom-total statistics for situational constraint (SC) icale (Cronbach's alpha coef = 0.66) 

0 .. ical e Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

1 11.75000 8.56842' 0.71511 0.53168 0.84955 
2 11.75000 8.04211 0.70469 0.53680 0.85017 
3 11 .92 6.9'Z26 21 0.80947 0.67393 0.80776 
4 11.6770E3 7.63147 0.71389 0.57797 0. ý84760 

Refer research instrument in Appendix 

(g) Item-total statistics for resource dependency (RD) 
scale (Cronbach'salpha coef = 0.87) 

I 

0 

Item* 

1 
2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
117, 

Scale Scale Corrected 
mean variance item- 
if item if item total 
deleted deleted correlation 

61.43750 
61.91667 
61.97917 
61.59375 
58.70BZ3 
58.85417 
58. ZO208 
59.57292 
59.64583 
59.38542 
58.43750 
58.71875 

Scale Corrected 
variance item- 
if item total 
delcted correlation 

'I 6-09.34342 
214.60351 
206.63114 
206.95954 
172.25038 
170-14693 
182.44463 
170.62621 
191.55746 
196.66042 
193-2802-6 
191.99375 

0.55934 
0.42359 
0.61545 
0.64802 
0.71556 
0.74017 
0.60564 
0.7742C ) 
0.59335 
0.62166 
0.5S947 
0.62494 

Squared 
multiple 
correlation 

Squared 
multiple 
correlation 

0.50071 
0.55142 
0.56892 
0.49019 
0.65792 
0.640435 
0.70933 
0.74757 
0.57276 
0.51355 
0.50159 
0.49927 

* Refer research instrument in Appendix 

Alpha i-F 
i tem 
deleted 

Alpha if 
i tem 
del eted 

0.09249 
0.89657 
0.99044 
0. B9006 
0.89233 
0. Sells 
0.90336 
0.87913 
0.09941 
0.89734 
0. SE3355 
0. SS672 

(h) Item-total statistics forperceived site environmental 
uncertainty (PSEU) scale (Cronbach's alpha coef = 0.90) 
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Scala Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deletad deleted correlation correlation deleted 

1 27.13750 59.20658 0.52125 O. Z6755 0.75558 
2 20.72917 58.32588 0.55992 0.57833 0.74902 
3 29.27083 63.42061 0.53232 0.50829 0.76386 
4 21.78125 62.53059 0.45416 0.27225 0.77072 

-5 24.36458 32.52884 0.73306 0.71498 0.70776 
6 23.45SZ3 Z5.55614 0.78544 0.72593 0.66690 

Refer research instrument in Appendix. 

(i) Item-total statistim for site integrative mechanism 
TIM) scale (Cronbach's alpha coef = 0.78) 

Scale Scale Corrected 
mean variance item- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation deleted 

2 9.284.21 8.29071 0.21799 O. Z4Z87 0.42082 
3 9.1M632 8.4349A. 0.15425 O. Z8853 0.43316 
4 9.34737 8.31422 0.19457 0. '75-2466 0.424BS 
5 9.54737 8.59082 0.09286 0.27853 0.44S45 
6 9.53684 8.44278 0.14403 0.32794 0.43512 
7 9.48421 8.74177 0.037Z5 0.27596 0.45674 
9 9. -54737 8.12273 0.26532 0.32444 0.41020 
10 9.4B421 8.18858 0.23116 0.53829 0.41682 
11 9.43158 8.09699 0.26379 0.49098 0.4o9E34 
12 9.43158 E3.35431 0.17173 0.3Z 377 0.4293Z 
1- 9.46316 8.12-363 0.25420 39120 0. Iz. 0.41186 
15 9.72632 8.17962 0.30718 O. Z1516 0.40689 
16 9.57895 8.50168 0.12SZ6 0.41194 0.4ZSZ1 
17 9.54737 9.08018 -0.07Z87 0.3Z790 0.47791 
is 9.38947 8.62329 0.07980 O. Zl-. -57 0.44813 
20 9.56342 9.12027 -0.08646 0.26050 0.47992 
21 9.44211 8.63225 0.07450 0.28714 0.44929 

9.46316 8.29384 0.19279 0.27112 0.42491 
23 9.80000 8.821268 0.06840 0.43176 0.44810 
25 9.66316 8.41725 0.17946 0.35772 0.42874 
26 9.60000 9.455Z2 -0.19670 0.41414 0.49914 
28 9.78947 8.52968 0.19720 0.22313 0.42848 
29 9.82105 9.020eZ -0.01716 0.2439Z 0.45962 

Refer research instrument in Appendix 

(j) Item-total statistics for Rotter's (1966) I-E control 
TE) scale (KR-20 coe+ = 0.45) 
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S .. Jcale Scale Corrected 
mean variance itum- Squared Alpha if 
if item if item total multiple item 

Item deleted deleted correlation correlation dolated 

1 62.15789 124.02800 0.45445 0.43119 0.92562 
2 61.44211 130.73363 0.26787 0.28173 0.83551 
3 60. SOOOO 130.94094 0.30754 O. Z4525 0.8=00 
4 61.16042 133.22665 0.21560 0.49612 0.83724 
5 62.23158 125.24Z67 0.46758 0.52743 0.82505 
6 61.96842 132.4Z516 0.18243 0.43435 0.84097 
7 61.52632 126.99664 0.50992 0.53654 0.32409 
8 61.82105 131.65913 0.18984 0.59018 0.84141 
9 62.58947 135.60627 0.11330 0.35290 0.84246 
10 63.00000 118.76596 0.65244 0.60474 0.81400 
11 62.91579 115.37591 0.68986 0.74061 0.81033 
12 62.88421 119.95454 O. W667 0.70149 0.815Z7 
13 62.97895 119.95700 0.53134 0.71904 0.82078 
14 62.68421 117.94177 0.63549 0.60052 0.81436 
15 62.47368 116.67749 0.60388 0.66170 0.81572 
16 62.9a421 114.16730 0.64ZS3 0.69770 0.81257 

* Refer research instrument in Appendix 

M Item-total statistics +or Budner's (1962) intolerance 
of ambiguity NOW scale (CronbactLs alpha coef = 0.84) 
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10.1.4 PROJECT BACKGROUND INFORMATION 

Retrospectively, some aspects of the 'Project 

background' information have been discussed when a 

profile of the participating sites was presented in 

section 6.2.1. The purpose herein is to undertake a 

discourse of more issues which seem pertinent. In 

particular, 'overall time schedule' (item G)* 'overall 

budget' (item 9); 'designers' expectation bf workmanship 

quality' (item 10); 'type of design for project' (item 

11); 'subcontracting : nominated, domestic & 

labour-only' (item 12); ''crash' programme' (item 14)' 

#special incentive scheme(s)' (item 15); 'G-hour working 

day' (item 16); and '5-day working week' (item 17) in 

section 'A' of the Construction Site Questionnaire One 

will be under focus. Frequency distributions for the 

above factors are tabulated in Tables 42 to 57. The 

speculative notion pursued herein is that it may be 

probable that the lack of homogeneity in the main sample 

(N=25) along the abovementioned factors may mediate the 

investigated relationships with the project performance 

variable. The intention is the discernment of probable 

mediators. 
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4. 

TABLE 42 : FREQUENCY DISTRIBUTIM FOR OVERALL TIME SCHEDULE 

OVERALL TIME 
SCHEDULE 

CUMULATTVE 
FREOUENCY PERCENTAGE PERCENTAGE 

(very tight) 1 3.1.2.5 12.5 
(tight) 2 2 a. `5 120. a 

(reasonable) 3 17 70. G 91.6 
(slack) 4 17ý a. z; 100.0 

(very slacý.: ) 
--- 

5 
---------- 

0 0.0 
-------------------- 

- 
--------- 

Valid cases = 24 
------ 

Mean = 2.7500 Std dev 
------------- 

0.7940 
Missing cases =1 Median 2ý 3.0000 Variance 0.6-04 

TABLE 43 : FREQUENCY DISTRIBUTION FOR OVERALL BUDGET 

OVERALL TIME 
SCHEDULE 

(very tight) I 
(tight) 2 

(reasonable) 7. 
(slack) 4 

(very slack) 5 

Valid cases = 23 
Missing cases =2 

CUMULATIVE 
FREQUENCY, PERCENTAGE PERCENTAGE 

3.13.0 13.0 
9 39.1 52.1 
9 39.1 91.2 
2 8.7 100.0 
0 0.0 - 

-------------------------------------- 
Mean = 2.4Z48 Std dev 0.8435 
Median =`4-0000, Variance 0.7115 

TABLE 44 : FREQUENCY DISTRIBUTION FOR DESIGNERS' EXPECTATION 
OF WORKMANSHIP QUALITY 

DESIGNERS' CUMULATIVE 
EXPECTATION FREQUENCY PERCENTAGE PERCENTAGE 

(very tight) 1 1 4.2 4.2 
(tight) 2 17 70.8 75.0 

(reasonable) 3 6 25.0 100.0 
(slack) 4 0 0.0 - 

(very slack) 5 
- -- 

0 
- 

0.0 
---- ------------ ----- -------------- 

Valid cases = 24 
--------------- 
Mean = 2.1667 

------- 
Std dev 0.5090 

Missing cases =1 Median = 2.0000 Variance 0.2591 
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TABLE 45 : FREQUENCY DISTRIBUTION FOR TYPE OF PROJECT*DESIGN 

PROJECT 
DESIGN_ FREQUENCY 

(conventional) 1 24 
(system) 20 

(other) Z0 
----------------------------------- 

Valid cases = 24 
Missing cases =1 

PERCENTAGE 

100.0 

CUMULATIVE 
PERCENTAGE 

100.0 

TABLE 46 : FREQUENCY DISTRIBUTION FOR UTILIZATION OF 
NOMINATED SUBCONTRACTING 

UTILIZED NOMINATED CUMULATIVE 
SUBCONTRACTORS FREQUENCY PERCENTAGE PERCENTAGE 

Yes 4 16.0 16.0 
No 21 84.0 100.0 

---------------------------------------------------------- 
Valid cases = 25 
Missing cases =0 

TABLE 47 : FREQUENCY DISTRIBUTION FOR THE PERCENTAGE OF 
CONTRACT SUM ATTRIBUTABLE TO NOMINATED 
SUBCONTRACTING FOR THE 4 SITES 

PERCENTAGE OF CUMULATIVE 
CONTRACT SUM FREQUENCY PERCENTAGE PERCENTAGE 

i- 10* 0 0.0 0.0 
11 - 20 2 50.0 50.0 

"o 21 25.0 75.0 
31 - 40 1 25.0 100.0 
41 - 50 0 0.0 - 
51 - 60 0 0.0 
61 - 70 0 0.0 
71 - 80 0 0.0 
81 - 90 0 0.0 
91 -100 

---------------- 
0 

------ 
0.0 

------- ---- 
Valid cases =4 

----------- 
Mean = 23.0000 

------------ 
Variance = 

- 
73.3ZZZ 

Missing cases =0 Std dev = 8.5635 
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TABLE 48 : FREQUENCY DISTRIBUTION FOR UTILIZATION OF 
DOMESTIC SUBCONTRACTING 

UTILI_7ED DOMESTIC 
SUBCONTRACTORS 

Yes 
No 

FREQUENCY 

15 
10 

PERCENTAGE 

60.0 
40.0 

CUMULATIVE 
PERCENTAGE 

---------------------- 
Valid cases = 25P 
Missing cases =0 

60.0 
100.0 

TABLE 49 : FREQUENCY DISTRIBUTION FOR PERCENTAGE OF CONTRACT 
SUM ATTRIBUTABLE TO DOMESTIC SUBCONTRACTING FOR 
THE 15 SITES 

PERCENTAGE 
OF CONTRACT SUM 

CUMULATIVE 
FREQUENCY PERCENTAGE PERCENTAGE 

1- 10 0 0.0 0.0 
11 - 2.0 3 20.0 120.0 
21 - 30 4 26.7 46.7 
31 - 40 4 26.7 73.4 
41 - 50 1 6.7 E30.1 
51 - 60 1 6.7 86.8 
61 - 70 1 6.7 93.5 
71 - 80 0 0.0 93.5 
BI - 90 1 6.7 100.0 
91 -100 

----- 
0 
-------- 

0.0 
----------- --------- --- ----------- 

Valid cases = 15 
---------- 

Mean = 33.5000 Variance = 400.0000 
Missing cases =0 Std dev = 20.0000 

TABLE 50 : FREQUENCY DISTRIBUTION FOR UTILIZATION OF 
LABOUR-ONLY SUBCONTRACTING 

UTILIZED LABOUR-ONLY . CUMULATIVE 
SUBCONTRACTORS FREQUENCY PERCENTAGE PERCENTAGE 

Yes 0 0.0 0.0 
No 25 100.0 100.0 

------------------------------------------------------------- 
Valid cases = 25 
Missing cases =0 
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TABLE 51 : FREQUENCY DISTRIBUTION FOR 'CRASH'-PROGRAMME 

'CRASH 
PROGRAMME 

Yes 
No 

---------------------- 
Valid cases = 25 
Mizsing cases =0 

CUMULATIVE 
F 

-f, 
'lE 0. UEtJCY PERCENTAGE PIERCENTAGE 

0 0.0 0.0 
25 100.0 100.0 

----------------------------------- 

TABLE 523 : FREQUENCY DISTRIBUTION FOR SPECIAL'INCENTIVE 
SCHEME 

I 

SPECIAL INCENTIVE CUMULATIVE 
SCHEME FREQUENCY PERCENTAGE PERCENTAGE 

Yes 14 56.0 56.0 
No 11 44.0 100.0 

------------------------------------------------------------- 
Valid cases = 25 
Missing cases =0 

TABLE 53 : FREQUENCY DISTRIBUTION FOR THE EXTENT OF SPECIAL 
INCENTIVE SCHEME FOR THE 14 SITES 

EXTENT OF SPECIA1- CUMULATIVE 
INCENTIVE SCHEME FREQUENCY PERCENTAGE PERCENTAGE 

1 0 0.0 0.0 
2 0 0.0 0.0 
3 2 15.4 15.4 
4 1 7.7 23.1 
5 E3 61.5 (34.6 
6 1 7.7 92.3 
7 1 7.7 100.0 
a 0 0.0 
9 0 0.0 
10 

---------------------- 
0 

----- 
0.0 

- 
Valid cases = 13 

----- 
Moan = 4. 

----------------- 
8462 Variance = 

-------- --- 
1.1411 

Missing cases =1 Std dev = 1.0682 
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TABLE 54 : FREQUENCY DISTRIBUTION FOR NORMAL S-HOUR 
WORKING DAY 

%.. )-L . DO- 

I "o 
------------------- 

Valid casos = 25 
r. is*--2ing cases =0 

CLIMULATIYE 
PERCENTAGE PERZENTAGE 

2 -. 

---------------- --------------- 

TABLE 55 : FREQUENCY DISTRIBUTION FOR BEYOND G-HOUR WORKING 
DAY FOR THE 3 SITES 

W 11 RKIN0 
FREQUENCY 

-------------------------------------- 
:. j.: t., id ccasaz m "I 
misming ca=os =0 

CUMULATIVE 
PERCENTO., 'GE PERCENTAGE 

------------------ ------ 

TA8LE 56 : FREQUENCY DISTRIBUTION FOR NORMAL 5-DAY WORKING 
WEE . Efe, 

t5-DhY 
WEEK 

Yes 
No 

CUMULATIVE 
FREQUENCY PERCENTAGE PERCENTAGE 

2-1 E34.0 84.0 
4 16.0 100.0 

---------------------------------- 
Valid cases = 25 
Missing cases =0 

TABLE 57 : FREQUENCY DISTRIBUTION FOR BEYOND 5-DAY-WORKING 
WEEK FOR THE 4 SITES 

WORKING CUMULATIVE 
DAYS FREQUENCY PERCENTAGE PERCENTAGE 

6 3- -r 1 33.3 '... -I 72 66.6 100.0 
------------------------------------------------------------- 

Valid c-asms =3 
Missing cases =1 
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10.1.4.1 TYPE OF PROJECT DESIGN, 'CRASH' PROGRAMME 

LABOUR-ONLY SUBCONTRACTOR(S) 

A perusal i, ndicates that all the projects in the main 

sample are of. conventional design (re-fer Table 45), none 

has employed labour-only subcontractors (refer Table 50) 

nor has 'crash' programme in operation (refer Table 51). 

Therefore the sample is homogeneous along thesethree 

factors. 

10.1.4.2 OVERALL TIME SCHEDULE, OVERALL BUDGET 

DESIGNERS' EXPECTATION OF WORKMANSHIP QUALITY 

It is tenable to suggest that tight-to-very tight 

overall time schedule & overall budget can increase the 

degree o+ diificulty in attaining project per+ormance. 

The same may be true with high-to-very-high designers. ' 

expectation a+ workmanship quality. The converse is the 

case with slack-to-very slack overall time schedule & 
0, 

overall budget, and low-to-very low designers' 

expectation. 

It appears from Table 42 that 70.8% (17) of the sites 

are indicative of reasonable overall time schedules. 

39.1% (9) have indicated that their overall budgets are 

- 377 - 



reasonable with the same percentage indicative of-tight 

overall budgets (refer Table 43). 25.01. (6) have 

responded which are indicative of reasonable expectation 

on the part of the designers in terms of workmanship 

quality with 70.8% (17) suggestive of high expectation 

(refer Table 44). 

The sample is dichotomized into two subgroups using a 

median split. For each factor, a T-test is undertaken 

to determine whether the difference in means of the 

subgroups is statistical significant. Results are 

tabulated in Tables 58,59 & 60. It is evident that the 

means differential is statistically significant for each 

factor. Therefore it may be concluded that the sample 

does not seem to be homogeneous in terms of the three 

factors. Hence the chance of mediation of these three 

factors on the investigated relationships-with the ý 

project performance variable may be probable. 

A 

10.1.4.3 NOMINATED SUBCONTRACTOR(S) & DOMESTIC. 

SUBCONTRACTOR(S) 

A scrutiny of Table 46 suggests that 84% (21) of the 

sites, a high majority, have not utilized nominated 

subcontractors. Of the 4 sites (16%) which have 

utilized nominated subcontrators, the percentage of 
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TABLE 58 : T-TEST FOR OVERALL TIME SCHEDULE 

E STD COM. PLITIED TABULATED 
I i: ý j .1T IZ 'E SUP-Gi: ROUP N DEV T 

i 1. '. I .. Z . ý, :S67O.: 33%? z- 
2.9796 2.919 

2 12 2.3333 0.8876 
-------------------------------------------- 

df w 22 
* at 0.01 level; 2-tailed 

TABLE 59 : T-TEST FOR OVERALL BUDGET 

Signi+icant 

-------------- 

ETD COMPWED TABULATED 
N IIENN DEV T VALUE T VALUE SIGNIFICANCE 

11 3.1913 0.4671 
7.3073 2.845 Significant 

2 11 1.7273 0.4046 
------------------------------------------------------------ 

cf 20 
at 0.01 lo-vol; 2-ta-, Ic? d 

TABLE 60 : T-TEST FOR DESIGNERS' EXPECTATION OF WORKMANSHIP 
QUALITY 

SUBGROUP N MEAN -- DEV T VALUE T VALUE SIGNIFICANCE 

12 2.5000 0.5222 
3.3873 

2 12 1.9167 0.2SE6 
------------------------------------ 

df = 22 
* at 0.01 level; 2-tailed 

. 819 Significant 

---------------------- 
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contract sum attributable to nominated subcontracting 

varies from 11 to 40%, with a mean of 23-0000 and a 

standard deviation of 3.56: 35 (refer Table 47). 

If the high figure of 84% (21) can be construed as 

indicative of homogeneity, then it may be reasonable to 

assume that the sample is relatively homogeneous on the 

nominated subcontracting factor. The preceding may be 

reinforced by the low level of nominated subcontracting 

on the 4 (16%) sites. Hence the presence of the 

nominated subcontracting element in the sample is 

minimal. 

The employment of domestic subcontracting can be found 

in 60% (15) of the sites with 40% (10) indicative of no 

domestic subcontracting as evidenced in Table 48. A 

perusal of Table 49 reveals that domestic subcontracting 

: in terms of the contract sum varies from 11 to 90%, with 

a mean of 33.5000 and a standard deviation of 20.0000. 

In this particular instance, with the absence to 

presence ratio of domestic subcontracting at 2: Z, the 

sample may not be deemed to be relatively homogeneous in 

terms of the domestic subcontracting factor., 

The notion that-an increase in subcontracting leads to 

an increment in the degree of difficulty in coordination 

which may have ramification on project performance is 

sustainable. From the standpoint that subcontractors 

Pao 



are separate entities performing diverse tasks of 

differing taxonomi. c groupings, therefore subcontracting 

activities can impinge upon project performance via 

coordination. Deficiency in the coordinative function 

of such activities could be dysfunctional to project 

performance. Incidentally, coordination has been a 

part of the research model assuming the shape of the 

site integrative mechanism variable. , 

0 

As a concluding remark, it is probable that the domestic 

subcontracting factor may have an intervening effect 

upon the investigated relationships with the project 

performance variable. 

10.1.4.4 SPECIAL INCENTIVE SCHEME 

A perusal of Table 52 has indicated that 56% (14) of the 

sites utilized special incentive scheme to enhance 

labour productivity whilst 44% (11) are associated with 

non-utilization. Of the 14 (56%) sites on which special 

incentive scheme exists, t he extent of utilization 

varies from 3 to, 7 an a 10-point response scale, with a 

mean of 4.8462 and a standard deviation of 1.0682 (refer 

Table 53). In sum, the sample may not be construed as 

homogeneous on the special incentive scheme factor. 

Hence it is probable that this factor may intervene on 
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the investigated relationships with the project 

performance variable. 

10.1.4.5 G-HOUR 
-WORKING 

DAY 

Table 54 is indicative of SS*%. (. 22 ' ') of the sample working 

on a normal G-hour day with 12% (3) working longer 

hours. The working hours for the 3 (12%) sites vary 

froin 9 to 11 (refer Table 55). Up to the date of 

questionnaire administration, these 3 (12%. ) sites have 

already been on longer working hours for a period 

varying from 2 to 5 months. In view that the high 

majority of the sites (i. e. 83%) work on a normal 

G-hour day, it may'be reasonable to assume that the 

sample more or less exchibits relative homogeneity along 

the G-hour working day factor. 

10.1.4.6 5-DAY WORKING WEEK 

It is apparent -from Table 56 that 84% (21) of the sites 

have a normal 5-day working week. Only 16% (4) have 

longer working week. Of the 4 (16%) sites, I has a 

6-day working week and 2a 7-day working week. The 

remaining site has missing value andthereforeýdeleted 
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from computation (refer Table 57). Up till the date of 

questionnaire administration, these sites have already 

been on longer working week for a period varying from 3% 

to 5 months. In conclusion, since 84% (21) of the sites 

constitute a high majority and they are an a normal 

5-day week, it may be possible to deem the sample to be 

relatively homogeneous in terms o+ the 5-day working 

week factor. 

10.1.4.7 CONCLUSION 

In real-life work settings especially construction sites, 

control and manipulation of variables which are of 

research interest are, unfortunatelyg practically 

unattainable. Normally, project attributes are the 

'givenso and there is little or no scope for 

manipulative step to render -them constant across the sample 

when the need arises. Such is the case with the present 

research survey sample. Notwithstanding, this should not 

deter research endeavour. In the absence of a 

'controllable' research situation, some degree of 

heterogeneity in a survey sample is within realistic 

expectation. Nonetheless, a severe shortfall in. 

homogeneity may induce a probable mediating influence on 

the investigated relationships. The preceding analysis has 

provided an indication of the probability of mediation of, 
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certan factors. It seems +actors like overall time 

schedule, overall budget, designers' expectation of 

workmanship quality, domestic subcontracting and special 

incentive scheme are probable mediators. 

t 
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10.1.5 FURTHER LIMITATIONS 

The aim of this sub-section is to shed some light on the 

limitations of the research. Retrospectively, a 

limitation specific to the cross-sectional nature of the 

research data has been discussed in subsection 9.1.4 and, 

therefore, will not be reiterated herein. Other 

limitative issues will be the pursuit of this sub-section. 

The partial attempt per se at modelling project 

performance is perhaps a limitation in the sense that 

other probable meaningful variables might not have been 

included. Hence the use of residual vari'ables Ri to 

represent variables yet to be incorporated into the model. 

This is understandably a reflection of our current 

shortcoming in wholly comprehending and theorizing the 

phenomenon in question. But the research reported herein 

is only a first step in a new area. Further theoretical 

endeavour is necessary if the identification of all 

pertinent variables and their relationships is to 

materialize. The foregoing might have ramification 

insofar as the incorporation of additional pertihent 

variables may or may not induce a substantive change in 

2 the path coefficients and R s. The probable omission of 

one or more pertinent variables as an aspect of 

specification errors, along with the associated issues, 

have been ýuily discussed in'sub-section'7.1.9. Perhaps 
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it may be prudent at this juncture -to view the path 

coefficients and the R2s as indicative of the relative 

order of magnitude and not absolute exactitude. 

The research sample is not random and therefore may not be 

typical. of the underlying population. The process of 

random sampling is practically unattainable in many 

research situations and partiý--ularly so in the present 

case. The overall positive response from contracting 

firms in the industry to the call for participation and 

collaboration was only 16.7% (refer Table 2) with 35 

projects (refer Table 3) considered suitable. The 

aforesaid is categorically insufficient to facilitate 

random sampling; an ideal that this research cannot 

. possibly achieve. Hence a cautionary note on 

generalizability of the research results may be in order. 

As a recapitulation, the psychometrics with specific 

reference to internal consistency reliability and 

_construct 
validity (i. e. discriminant validity and 

convergent validity), in Kerlinger's (1973) view the most 

important form of validity, have been assessed using both 

the pretest and main data in sections 5.2.4. and, 6.3. 

Face validity and item analysis, embodying 

criterion-related validity inter alia, have been 

undertaken in section 10.1.3. There is supportive 

evidence indicative that the research instruments as a 

whole are satisfactory +or the research purpose in hand. 
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Nonetheless there is room for refinement and improvement 

and particularly so when general diagnostic applications 

are contemplated. Hence further attention with the intent 

of enhancing as many instrument attributes as possible is 

considered advantageous. With adequate resources made 

available, the examination of other issues and other 

techniques associated with the psychometry domain can be 

undertaken. 

The issue of probable mediation of the highlighted factors 

on the investigated relationships with the project 

performance variable has been tackled in section 10.1.4. 

This in itself may be construed as a limitation. 

However, this PhD thesis has formulated eleven causal 

hypotheses and tested them using proven methodology. Of 

these hypotheses, four were unsupported, one partially 

supported and six were supported. A clear-cut set of 

. conclusions was reached within the limitations outlined 

i 
and the new contribution made by the research was 

delineated. 
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10.1.6 ACHIEVEMENTS AND STRENGTHS 

With profitability and perhaps even the commercial 

survivar of the contracting firms being pivotal upon the 

succossful management of projects on s. ite, ' coming to an 

understanding of the agents or forces moulding project 

performance is imperative and hence a prerequisite for 

site success. The predication herein is that the 

presentation of a conceptual framework for proJect 

performance as the embodiment of'the project, 'site 

organization-and-management, site personnel, site 

environment and the external environment interacting 

amongst themselves must be seen as a development that 

surpasses the customary 'detached' notion of site 

functionings. This conceptual framework is a synthesis 

allowing the promotion of our appreciation and awareness 

of the multifarious complexity of the site phenomenon. It 

assists in grounding our understanding firmly on a 

multivariate environ-sociopsycho-technical context. ' It is 

a facilitative schema for undertaking a critical treatise 

of the site phenomenon and thus affords an opportunity for 

founding our fnsight on a theoretical basis. The 

conceptual framework is-a necessary prerequisite for 

guiding the eventual establishment of a theory of project 

PLrformance; a theory that would have useful'rami-fication 

for the construction management discipline. The 

conceptual-theoretical endeavour has culminated in a 
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priori partial causal model of project performance derived 

from the preceding framework. The model is a first causal 

depicturo rooted in the site organization behavicural 

perspective and is a step forward in the attainment of the 

aforementioned theory. The preceding contributes 

concqptual thinking to the specific domain of site 

organizational behaviour. 

The model does not profess to have mapped out the site. 

phenomenon in its totality. Nevertheless, it is logically 

clear on several key aspects of the phenomenon 

by making explicit fundamental cause and effect 

relationships amongst the incorporated multivariates, with 

project performance as the dependent variable. The 

fine-grained examinat -ion of the aforesaid relationships in 

explicit terms is construed as a facilitator towards an 

enhanced comprehension of the antecedents and their 

effects. The utility of the quantitative analytical 

techniques, in particular path analysis, has been 

demonstrated. The application of path analysis has 

facilitated the quantification of 'weights' to the causal 

influences of independent variables. While acknowledging 

that the application of Rath analysis in the specific area 

of site organizational behaviour is innovative, 

nonetheless its application potential in the wider field 

of construction management research seems very promising. 
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With uncertainty omnipresent in the construction industry 

at large and in particular on individual construction 

sites, the notion of uncertainty has been the critical 

focus in this unique inodel, manifesting itself in the 

formation of the new concept of PSEU. The concept's 

causal antecedents have been delineated and its role with 

specific reference to its consequential influence on 

other variables has augmented both its theoretical and 

its practical significance to an advancement of the 

understanding of site organizational behaviour. This 

must be recognised as a now contribution towards the 

understanding of this important area of contruction 

management. 

From the'standpoint that the attainment of improved 

project performance is the major pursuit of each 

conscientious site organization, the postulated model 

coupled with its discriminatory discernment of the 

relative influence of the independent variables offers a 

potentially very useful application utility t6 

construction management practitioners. Specifically, 

given the set of research variables, the investigation 

has produced functional findings and implications, the 

implementation of which can be employed as a site 

managerial response to counter lagging project 

performance and its enhancement an site. Those variacles 

isolated on the basis of relative preponderate impact an 

project performance have policy significance insofar as 

the construction phase is concerned. They should +arm 

the focus for a conscious policy intervention on site in 

the interest of project performance. 
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10.1.17 ADDITTONAL ý' IGGESTICN '.:: 'OR FURTHER RESEARCH 

TRI. 44NIGUILATý-El METHODOLOGY 

Methodological triangulation is "the ccfrbination of 

methodologies in the study of the same phenomenon" 

(Denzin, 1973; R-291.1 (cf. Jick, 1979; P6002). Broadly, it 

advocates the marriage-of quantitative and qualitative 

nathod: 3 which zire regarded as complements. From the 

standpoint that each method has its set of inherent 

strengths and limitations, the objective underlying the 

marriage is the ccmpensation of the limitations associated 

with cna method with the strength= c; f the other. 

The employment of differing methods in studying the same 

research problem facilitates cross vcrification of 

research findings. A concordance of results produced by 

differing methods would generate more confidence on the 

results and thus assists in discounting the skepticism 

that the results are perhaps the outcome of a method 

artifact. From the viewpoint t- that knowledge is an accrual 

process brought about by the accumu-1ation of convergent 

results . McGrath, Martin & Kulka; 193',; -'), the preceding 

triangulated approach would serve the production of 

knowledge well. 

Without offering procedural prescription on how convergent 

data can be callocted and analy=ed, which is outwith the 
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intanticn hcrcim since it rightly belongs within the 

dcmain of further rosuarch endnavour, it appears fruitful 

to triangulate upon the prasent quantitative research by 

the employment of the qualitative methodology in further 

research programme. The combination of interviews, 

observations and perusal of project records and 

documentations can be part and parcel of the qualitative 

modu c? data collection. It is considered advantagaous to 

pursue longitudinal case studies approach. 

- 
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CALCULATIONS OF UNANALYZED EFFECTS DUE TO ASSOCIATION 

BETWEEN EXOGENEOUS VARIABLES AND SPURIOUSNESS FOR SIM-PP, 

PSEU-PP AND OTSTS-PP RELATIONSHIPS 
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CALCULATIONS OF UNANALYZED EFFECTS DUE TO ASSOCIATION 

BETWEEN EXOGENEOUS VARIABLES FOR TV-PSEU, TI-PSEU, RD-PSEU 

AND IE(SMP)-PSEU RELATIONSHIPS 
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CALCULATIONS OF REPRODUCED ZERO-ORDER CORRELATIONS 
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=0.39+ (-0.17x 0.37) + (0.27, -. 0.56) -4- (0.25-,.,. 0.4 1 

=O. 59 

r +P r42b 2b7- 75P52b 75p52cr2c2b-l'p75P53r32b+p75p54 

=(0.79xO. 39)+EO. 79x(-0.17)xO. 373+(0.79, %: 0.27x0.56)+ 

(0.79xO. 25xO. 41) 

=O. 46 

r2 +P P P53r +P p 
.. 2blO=plO7p75p52b l07p75p52rr2c2b+PlO7 75 32b 107 75 

P54r'42b 

=(0.2OxO. 79, -. 0.39)+EO. 20-, iO. 79>,. (-0.17)xO. 373+(0.2OxO. 79 

x 0.27x0.56) + (0-20x0.79x0. =>CO. 41) 

=O. 09 

r2. bllýp115p52b+PIII0P1O7P75p52b +P 116r62b +P illopi07p75p52c 

r. pPP-, rr +P pPP r42b . c2-b+PIIIO 107 75 53 32b 1110 107 75 54 

+(0-22". 0. " >9) + (0.20x0.21) +CO. '2:.! 20' X 0.79x 0. - 

x 0.20x 0.79-�. (-0.17) x 0. -371+ (0.22- x 0.20x 0.79. -. -. 0.27,..,. 0.56) + 

(0.22x0.20x0.79�., ý0.25x0.41) 
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=-0.02 

r -- .. r r r 1�5««, "--p52. r+PZ2b L r2b2c+P 3' "Ic«'»p54 42c 
L -- =-0.18+(0.39x0. *-37)+(0.27x0.44)+(0.25>,. 0.19) 

=O. 13 

"I-- 

r'2-c7'*`2p75p52c +P 75p52br2b2c+p75p53r32c+p75p54r42c 

=CO. 79y. (-0.17)3+(0.79ý., 0.39Y. O., ':, 7)+(O. 79,, -. 0.27xO. 44)+ 

-- 

=O. 11 

r*2clOý-PlO7p75p52c+plO7p75p52br'2b2c+PlO7p75p5.3r, -52c+plO7 

P75p54r42c 

C 0.20-,: 0.79x (-0.17) 3+ (0.20x 0.79-A 0. ZS9-,.. - 0.3,7) + (0-20.1-1.0.79 

0.27Y. 0.44) + (0.20-,.., 0.79x. 0.25Y. 0.19) 

=0.02 

0 

'2cll-ýp p r2b2c +P P5.., r3,, 115 52r-+PillOPlO7p75p5, c+pll5p52b 115 -ý ý. c 

+pll5p54r42c+plllOplO7p75p52br2b2c+plllOplO7p75p5Z' 

r=. 2r-+plllOplO7p75p54r42a 

=C-0.21x(-0.17)3+CO. 22-,,. 0.2OxO. 79ý., (-0.17)3+(-O. 2lx 

0.39�.,. 0.37) + (-0.21�. �0.27�,. 0.44) + (-0.2 1 0.19) + (0.22 

0.20x 0.79x. 0.39�.,. 0.37) + (0.22:. -. 0.20x 0.79x, 0.27x 0.44) 
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(0.22, -t 0.20�., 0.79x 0.25x 0.19) 

=-0.02 

"ýp +Pr +P r r2,.... 54 43 -35' 53 52b 2b3+p52c 

=0.27+(0.39xO. 56)+E-0.17xO. 443+(0.25ý., 0.49) 

=O. 54 

r-�: 1.7=p75p53+p75p52br2b3+P75p52cr2c. 3+P75P54r43 

-= (0.79x 0.27) + (0.79x 0.39x 0.56) +[0.79x (-0.17) :: 0.44 1 

(0.79xO. 25xO. 49) 

=O. 42 

pp +P pp r2b3+plO7p75p52cr2c3+P p 
310=P107 75 53 107 75 52b 107 75 

P r4, 54 3 

=(0.20,, <0.79-,.., 0.27)+(0.20ý., 0.79xO. 39xO. 56)+CO. 2OxO. 79x 

(-0.17)xO. 443+(0.2OxO. 79xO. 25xO. 49) 

=O. 09 

r3,1'2p��p1,7p75p5'. 3 +P 116r63+PI�PS2, r2,3+p115p52, r:.! �-, ' 

PIISPS4r43 +P 1110p107p75p52br2b3+PlllOpl07p75p52c 

r2c3+P, 110P107P75p54r43 

= (0.22x 0.20. m. 0.79x 0.27) + (0.20�. �0.29) + (-0.21 x. 0.39x 0.56) 

-0.2 1. x (-0.17) -��0.441+ (-0.21 x 0.25x 0.49) + (0.2- 2x 0.20' x' 

-A.:, 17. - 



-9x0.56) +[0.22-. 0. ' (-0.17) x 0.441+(0.22�� 0.79x0. ý 

0.20x 0.79x 0.25�0.49) 

=O. 02 

r -2P +P +p 45" 54 53r34 52cr2c4+p52b r2b4 

=0.25+(0.27x0.49)+(-0.17>,. 0.19)+(0.. 39x0.41) 

=O. 51 

r 47=P75p54+p75P53rZ4+p75p52cr2c4+p75p52br2b4 

= (0.79,,,., 0.25) + (0.79xO. 27xO. 49) +CO. 79-,,. (-0.17)-,.., 0.193+ 

(0.79, -,. 0.39:.: 0.4 1) 

=O. 40 

r "2P +P 53r34 +p 107P75P52c r2c4+plO7p75p52b 410"' 107P75P54 107P75P 

r2b4 

(0.20x. 0.79x 0.25) + (0.20,., 0.79. -., -0.27, x, 0.49) +10.20x 0.79-,.,. 

(-0.17) ; -: 0.193+(0.20-,,, 0.79ý,. 0.39. '-. 0-41) 

=O. 08 

"411"plllOplOIP75p54+PI16"64+pll5p52b"2b4+pil5p52c"2c4+ 

p 115P53r. 4 +p lllOplO7p75p52br2b4 +plllOplO7p75p52cr'-c4+ 

p lllOplO7p75P53r34 

= (0.22�.,. 0.20x 0.79ý., t 0.25) + (0.20: 9 0.13) + (-0. Z- 1 :. -. 0.39-,.,. 0.4 1) 
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17) :, 0.19) + (-0.2 1 :: 0.27,. ý, z 0.49) + (0. =x 0.20m, 

0.79x, 0.39��0.41) +[0-22, --. 0.20x 0.79x (-0.17) -,.., 0.191+ (0.22, x. 

0.20,,., 0.79xO. 27xO. 49) 

=-0.01 

2L-', 

*4-1- 

r572--P75 

=O. 79 

r5lO"': PlO7p75 

=0.20x0.79 

=O. 16 

r�1=Pl15 +p1110P107P75 

=-0.2l+ (0.22, --. O. 20>t0.79) 

=-0. la 

"zP 710" 107 

=O. 20 

r'711 =PlllOP107 

=0.22,., 0.20 

=O. 04 
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Z. - 
Z, - 

-, l =P, 110 

=O. 22 
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Table D Critical values for the outlier test 

The values in the table in row n and column p* are t(izln; n -p) for the 
choices of a-0.01 and 0.05. The layout of the table was suggested by 
Christopher Bingha= The table was computed on a CDC 6400 computer at 
the University of Minnesota, using 1, MSL subroutine MDSTL 

Critical values for outlier test. cL - . 05 

11 to II 1ý 13 14 is 0 25 30 

6 4.35 4.23 10.89 76.39 
7 4.38 3.07 6.33 11.77 87.12 
a 4.12 4.33 3.26 6.90 12.39 lot.? 
? Ma 4.22 4.66 3.44 7.13 13.36 114.6 

10 3.83 4.03 4.32 4.77 3.60 7.43 14.0? 127.3 
11 3.73 3.90 4.10 4.40 4.88 3.73p 7.70 14.78 140.1 
12 3.67 3.91 3.76 4.17 4.49 4.98 5.87 7.94 IS. 44 132.8 
13 3.6: 3.74 3.34 4.02 4.24 4.36 3.08 6.02 9.16 16.08 10A. 3 
14 3.61 3.69 3.79 3.91 4.07 4.30 4.63 3.16 6.14 8.37 16.69 178.12 
is 3.58 3.63 3.73 3.83 3.95 4.12 4.36 4.70 3.23 4.23 8.38 17.28 191.0 
16 3.36 3.62 3.18 3.77 3.87 4.00 4.17 4.41 4.76 S. 33 6.36 8.77 17.83 203.7 

17 3.54 3.: 9 3.63 3.72 3.80 3.70 4.04 4.21 4.46 4.22 5.40 6.47 8.9'1 18.40 216.4 

is 3.33 3.37 3.62 3.43 3.73 3.33 3.74 4.09 4.26 4.31 4.89 3.47 6.37 9.13 18.93 
19 3. S2 M6 3.60 3.63 3.71 3.79 3.86 3.97 4.11 4.30 4.33 4.73 3.4'4 6.67 9.30 

20 3 .313.34 3. '. 13 3.62 3.67 3.73 3.81 3.89 4eOO 4.13 4.33 4.37 4.98 W. 60 6.76 

21 3.30 3.33 3.37 3.60 3.65 3.70 3.76 3.83 3.92 4.01 4.18 4.37 4.64 3.03 S. 67 

22 3.30 M02 3.53 3.37 3.63 3.47 3.72 3.78 3.86 303 4.06 4.21 4.40 4.68 3.02 . 130.1 

23 3.47 MA2 3.34 3.57 3.61 3.45 3.69 3.73 3.31 3.88 3.99 4.09 4.24 4.44 4.71 21.41 

24 3.49 3.31 3.33 3.36 3.59 3.63 3.67 3.71 3.77 3.83 3.91 4.00 4.12 4.27 4.47 10.07 

25 3.48 3.510 3.33 3.35 3.58 3.61 3.63 3. i? 3.73 3.79 3.83 3.93 4.02 4.14 4.30 7.17 

2&3.48 Mo 3.52 3.34 3.57 3.60 3.63 3.66 3.70 3.75 3.81 3.87 3.95 4.05 4.17 Z. 95 

Table D (continued) 

27 3.48 3.50 3.32 3.34 
'48 3.33 28 3.340 3.31 

27 3.40 3.41 3.31 3.33 
30 3.48 3.49 3.31 *3.52 
31 3.48 3.41 3.30 3.32 
32 3.48 3.49 3.50 3.32 
33 3.48 3.49 3.30 3.32 
34 3.48 3.47 3.30 3.31 
33 3.48 3.49 3.30 3.31 
36 3.48 3.49 3.000 3.31 
37 3.48 3.49 3.30 341 
38 3.48 3.49 3.30 3.31 
39 3.49 3.49 3.50 3.31 
40 3.49' 3.49 3.30 3.31 
30 3.31 3.31 3.31 3.52 
60 3.33 3.163 3.33 3.34 
70 3.33 3.35 3.35 3.33 
so 3.37 3.57 3.37 3.37 
90 3.58 3.39 3.39 3.39 

too 3.60 3.60 3.60 3.60 
200 3.73 3.73 3.73 3.73 
300 3.31 3.81 3.81 3.81 
400 3.37 3.87 3.87 3.27 
300 3.92 3.72 3.72 3.? 2 

3.36 
3.53 
3.53 
3.34 
3.34 
3.33 
3.33 
3.33 
3.52 
LS2 
3.32 
3.32 
3.32 
3.32 
3.33 
3.3,4 
3.36 
3.37 
3.3? 
3.61 
3.73 
3.81 
3.27 
3.92 

3.58 
3.58 
3.37 
3.34 
3.55 
3.3s 
Lt4 
3.34 
3.34 
3.34 
3.33 
3.33 
3.33 
3.33 
3.33 
3.34 
MA 
3.39 
3.019 
3.61 
3.73 
3.81 
3.37 
3.92 

3.41 3.43 3.68 3.72 
3.60 3.63 3.66 3.70 
3.39 3. A2 3.64 3.68 
3.58 3.60 3.63 3.46 
3.37 3.39 3.62 3.64 
3.37 3.37 3.61 3163 
LU L. 's 3.60 3.42 
3.; 6 3A7 3.39 3.41 
3.53 3.37 3.38 3.60 
3.35 3.36 Mrs 3.60 
3.33 3.36 3.37 3.39 
3.34 3.36 3.37 3.38 
3.34 3.55 3.37 3.38 
3.34 3.33 3.36 3.38 
3.34 3.34 3.33 3.36 
3.33 3.33 3.34 3.36 
3.36 3.36 3.37 3.37 
3.38 3.38 3.38 3.33 
3.39 03.60 3.60 3.60 
3.41 3.61 3.41 3.61 
3.73 3.73 3.73 3.73 
Lal 3.81 3. ai 3.81 
3. a7 3. aa 3.89 3.39 

'ý. 92 3.92 3.92 3.92 

3.77 
3.74 
3.71 
3069 
3.67 
3.66 
3.44 
3.63 
3.62 
3.61 
3.61 
3.60 
3.39 
3.39 
3.37 
3.37 
3.37 
3.39 
3.40 
3.41 
3.73 
3.82 
3.38 
3.92 

3.83 
3.77 
3,76 
3.73 
3.71 
3.0 
3.47 
3.66 
3.64 
3.63 
3.42 
3.62 
3.61 
L&O 
3.37 
3.37 
Ma 
3.3f 
3.60 
3.42 
3.73 
3.32 
3.88 
3.92 

3.81 3.77 
3.84 3.91 
3.8t 3.84 
L77 3.82 
3.74 3.7? 
3.72 3.76 
3.70 3.74 
3.68 3.71 
3.67 3.70 
3.46 3.48 
3.65 3.47 
3.44 3.66 
3.63 3.65 
3.42 3. &4 
3.38 3.57 
3.38 3.108 
3.38 3.39 
3.39 3.60 
3.60 3.61 
3.42 3.62 
3.73 3.73 
3.82 3.82 
3.30 3.88 
3.72 3.12 

4.07 
3.79 
3.? 3 
3.88 
3.84 
3.80 
3.77 
3.73 
3.773 
3.71 
3.49 
3.48 
3.67 
3.64 
3.60 
3.31 
3.39 
3.40 
3641 
3.42 
3.74 
3.82 
3.88 
3.12 

3.27 343.8 
4.88 23*63 
4.61 10.74 
4.42 7.33 
4.28 6.18 
4.17 3.47 407.4 
4.08 5.03 23.46 
4.01 4.74 11.34 
3.96 4.33 7.84 
3.11 4.37 6.37 
3.87 4.26 3.42 
3.84 4.16 3.16 
3.81 4.09 4.84 
3.77 4.03 4.61 
3.66 3.73 3.88 
3.62 3.67 3.73 
31&1 3.64 3*67 
3.61 3.63 3.64 
3. &2 3.43 3.6*4 
3.43 3.44 3.61 
3.74 3.74 3.74 
3.32 3.22 3.21 
3.88 3.80 3.91 
3.72 3.92 3.91 
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Table D (continued) 

Critical values for outlier test, a- . 0i 

S4. 

�I-- 

u/p11 10 11 1 1, , 13 14 
- is ., o 23 30 

6 7.53 10.87 24.46 382.0 
7 6.33 7.84 11.43 26.43 445.6 
0 3.71 6.34 8.12 11.98 28.26 509.3 
? 5.31 5.24 6.71 8.38 12.47 2?.? 7 373.0 

10 5.04 3.41 3.74 6.87 2.61 12.72 31-60 636.4 
11 4.85 5.12 5.50 6.07 7.01 8.33 13.33 33.14 700.3 
12 4.71 4JI 3.19 3.38 6.17 7.15 ?. 03 13.73 34.62 763.? 
13 4.60 4-76 4.97 5.25 5.66 6.26 7.27 1.22 14.12 36.03 827.6 
14 4-31 4.64 4-81 5.02 5.32 3.73 6-35 7.39 V. 40 14.48 37.40 871.3 
15 4.44 4.35 4.68 4.85 5.08 5.37 3-80 6.43 7.50 9-57 14.82 38.71 934.? 
16 4.38 4.49 4.5? 4.72 4.70 3.12 5.43 5.86 6.31 7.60 9.73 15.13 3?.? 8 
17 4.34 4.41 4-31 4.62 4.76 4,94 5*17 5,48 3,92 6-59 7.70 ? -89 13-46 41.21 
is 4.30 4.36 4.44 4.34 4.66 4.80 4.98 3.21 5.33 5-79 6-66 7-80 10-03 15.76 42.41 
1? 4.26 4.32 4.37 4.47 4.57 4.67 4.83 3.01 5.25 5.57 4.03 6.72 7.89 10.17 16.03 
20 4.23 4.29 4.35 4.42 4.30 4.60 4.72 4.36 5.03 3.29 3.62 6.08 6.7? 7.78 10.31 
21 4.21 4.26 4.31 4.37 4.44 4.32 4.62 4.74 4.87 3-08 3.33 3.66 &. 13 &. 83 8.06 
22 4.19 4.23 4.23 4.33 4.31 4.46 4.33 4.65 4.77 4.? 2 3.11 5.36 5.70 6.18 6.71 
23 4.17 4.21 4.25 4.30 4.35 4.41 4.41 4.37 4.67 4.80 4.95 5.14 3.40 3.74 6.22 47.94 
24 4.15 4.19 4.22 4.27 4.32 4.37 4.43 4.51 4.39 4.70 4.82 4.98 3.17 3.43 5.78 17.36 
23 4' . 14 4.17 4.20 4.24 4.28 4.33 4.37 4-43 4.33 4.42 4.72 4.85 3.00 5.20 3.46 10.? 2 
26 4.12 4.13 4.18 4.22 4.26 4.30 4.33 4.41 4.47 4-35 4.64 4.74 4.87 3.03 3.23 8.43 

Table D (continued) 

27 4.11 4.14 4.17 4.20 
28 4.10 4.13 4.13 4.13 
29 4.09 4.12 4.14 4.17 
30 4.09 4.11 4.13 4.15 
31 4.08 4.10 4.12 4.14 
32 4.07 4.07 4.11 4.13 
33 4.07 4.08 4blo 4.12 
34 4.06 4.08 4.09 4.11 
35 4.06 4.07 4.01 4.11 
36 4.03 4.07 4.00 4.10 
37 4.05 4.06 4.08 4.07 
38 4.03 4.06 4.07 4.09 
3? 4.04 4.06 4.07 4.09 
40 4.04 4.05 4.06 4.08 
50 4.03 4.03 4.04 4.05 
60 4.03 4.03 4.04 4.04 
70 4.03 4.03 4.04 4.04 
80 4.04 4.04 4.04 4. OS 
90 4.05 4.05 -4.03 4.05 

100 4.06 4.06 4.06 4.06 
200 4.15 4.15 4.15 4.13 
300 4.21 4.21 4.21 4.21 
400 4.26 4.27 4.27 4.27 
300 4.31 4.31 4.31 4.31 

4.24 
4.21 
4.20 
4.18 
4.17 
4.15 
4.14 
4.13 
4.12 
4.12 
4.11 
4.10 
4.10 
4.09 
4.06 
4.05 
4.05 
4.03 
4.06 
4.06 
4.15 
4.21 
4.27 
4.31 

4.27 
4.25 
4.23 
4.21 
4.19 
4.18 
4.17 
4.13 
4.14 
4.13 
4.13 
4.12 
4.11 
4.10 
4.07 
4.05 
4.05 
4.05 
4.06 
4.07 
4.15 
4.21 
4.27 
4.31 

4.32 4.37 4.43 4.49 
4.2? 4.33 4.38 4.44 
4.21 4.30 4.33 4.40 
4.24 4.28 4.32 4.34 
4.22 4.26 4.29 4.33 
4.21 4.24 4.27 4.31 
4.19 4.22 4.23 4.28 
4.18 4.20 4.23 4.26 
4.16 4.1? 4.21 4.24 
4.15 4.18 4.20 4.22 
4.14 4.16 4.17 4.21 
4.13 4.13 4.17 4.20 
4.13 4.14 4.16 4.18 
4.12 4.14 4.13 4.17 
4.07 4.08 4.01 4.10 
4.06 4.06 4.07 4.00 
4.03 4.06 4.04 4.07 
4.06 4.06 4.04 4.07 
4.06 4.06 4.07 4.07 
4.07 4.07 4.07 4.07 
4.13 4.15 4.15 4.13 
4.22 4.22 4.22 4.22 
4.27 4.27 4.27 4.27 
4.31 4.31 4.31 4.31 

4.57 
4.31 
4.46 
4.42 
4.38 
4.35 
4.32 
4.29 
4.27 
4.23 
4.24 
4.22 
4.21 
4.19 
4.12 
4.08 
4.07 
4,07 
4.07 
4.08 
4.15 
4.22 
4.27 
4.31 

4.46 4.74 
4.37 4.48 
4.33* 4.40 
4.47 4.34 
4.43 4.49 
4.39 4.43 
4.34 4.41 
4.33 4.37 
4.31 4.34 
4.28 4.32 
4.26 4.29 
4.23 -4.27 
4.23 4.26 
4.22 4.24 
4.13 4.14 
4.01 4.10 
4.08 4.08 
4.07 4.08 
4.07 4.08 
4.08 4.08 
4.15 4.15 
4.22 4.22 
4.27 4*27 
4.31 4.31 

4.11? 5.03 7.17 
4.78 4.? l 6.43 52.90 
4.67 4.80 SJ4 12-140 
4.62 4.71 5.60 11.44 
4.56 4.64 S. 35 8.73 
4.50- 4. S7 3.16 7.40 
4.46 4.32 3.01 4.60 37.43 
4.42 4.47 4.8? 6.09 It. 51 
4.39 4.43 4.79 3.72 ll.? o 
4.36 4.40 4.71 3.46 1003 
4*33 4.37 4. A4 3.2& 7.40 
4.31 4.34 4.59 solo 1.76 
4.28 4.32 4*34 -4*77 1.21 
4.27 4.27 4.41 4.87 3.83 
4.13 4.17 4.23 4.38 4.39 
4.11 4.12 4.17 4.23 4.32, 
4.09 4.07 4.13 4.17 4.22 
4.08 4.0? 4.11 4.13 4.17 
4.08 4.08 4.10 4.12 4.14 
4.08 4.09 4.10 4.11 4.13 
4*13 4.13 4.11 4.16 4*16 
4.22 4.22 4.22 4.22 4.22 
4.27 4.27 4.27 4.27 4.27 
4,31 4.31 4.31 4.31 4.31 

Source : Weisberg S. ( 19P()) "Apniiind Linear Regression", 
1, T. York : J. Wiley S- Sons. 
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Lj gST 10NNAIREDISTRIBUT10N 
_ _ 

(1) -the site C_g[j2t[: u'ction Site Questionnaire One is for 
management personnel group which may comprise the follcwing 

-persons ------ 

(a) Contracts director/manager 

(b) Site agent/manager 

(c) Site O. S. 
7 

(d) Site engineer Zt TI 7 
ýjor ? --, 

(e) Production controller 

(f) General foreman/foremen 

(g) Assistant general foreman/foremen 

(h) For6eman/+oremen 

(i) Assistant fcreman/foremen 

(j) Technical assistants 

Clerical sta+f are excluded. 

(2) Construction Site Questionnaire Two is for all 
-7 
siýe operatives and they may be the following persons 

(a) Skilled cra+tsmen/tradesmen 

(b) Semi-skilled craftsmen/tradesmen 

(c) Apprentices 

(d) Labourers 

Perhaps the best time for administering the questionnaire to the 
site operatives is during lunch break. 
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C0NSTRUCT10NSITE 

0UEST10NNAIRE 

0NE 

For site manageMent_personnel_only 
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EBE-AMBLE 

This is a totally independant research conclucted by tne 

Department o+ Building, Heriot-Watt University, Edinburgh, 

-YOU -- -UE- and has nothinq_: tg_! 4g_wit. h tr: eLnglgy 

This questionnaire document has been designed to collect 

data necessary for an investigation into construction 

project performance which has been recognised to be a 

central issue in construction management. The research findingss 

from this investigation would be of potential value to site 

management. The Department warmly welcomes your participation. 

All responses will be treated with strictest confidence 

and be used only for research purposes. Responses from 

different sites will be aggregated for data analysis, 

reported as a group response and there is no way of 

discerning individual sites. No names will appear on the 

research report to maintain anonymity. 

4. Please -Feel +ree to ex. press your +eelings by answering 

+rankly. There is no right or wrong answer to each item. 

------------------------- 

5.1 PLEASE ANSWER ALL ITEMS 1 
11 1 ------------------------- I 
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g2ý6LIELgS_gHOWING- HOW TICKING OF RESPONSE SCALE SHOULD BE DONE 

atatement-ABC 

Not used Us e- d 1. - 0a 
at all great ex. tent 

134567S91 

this 

gliatement DEF 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

I ----------- 

/ 

------------ I ----------- I ------------- 
I 

this 

Statement GHI 

Always Often Occasionally Seldom Never 

.111 It 

not this 

If your response happens to fall in between two points then you 
have to decide which point is closer to your inclination and tick 
it. 

--------------------------------------------------------------- 

SCORING FOR RESPONSE SCALES IN SECTIONS C, D, E, FvGIK &M 

--------------------------------------------------------- 

Unless already indicated, scoring is undertaken in increments 1 
o+ one by assigning a score o+ 1 to the extreme le+t response 

1 and right. across up to and including the extreme right 
1 response. Scale total is obtained by summing all component 

items. (R) indicates reverse scoring. 

--------------------------------------------------------------- 
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gggtion 'A' is for Site_Ag2UtZtj8Qýag2C_EU! ý Site O. S. 
_Only 

e5gJECT BACKGROUND 

A. THE FOLLLOWING ITEMS ARE CONCERNED WITH PROJECT BACKGROUND. 
FOR EACH ITEM, PLEASE TICK APPROPRIATE BOX OR WRITE IN THE 
SPACE PROVIDED S . 

Site location (street/road) .... .. ......................... 

(city/town) .... .. ......................... 

2. Building type .... 1 recreational 

2 11__ 1 commercial 

industrial 

4 1 1 educational 

5 1 1 residential 

6 1 communal 

7 ! 
-- 

1 o++ices 

1 other (please speci+y) 

............. 00 

3. Project is ........... 1 new construction 

2 alteration/renovation 

1 new construction + 
alteration/renovation 

4. Contract Sum (approx. in Sterling Pounds) E .............. 

5. Contract commencement date ............... 

6. Contract completion d ate - .................. 0 .......... 

7. Percenta ge completed to-date (approx) .................... 
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The overal time schecuie for -CI: Ls Projec*c IS ..... 

very tight 

2 ti ght 

reasonable 

4 slack 

5 very slack 

9. The overall budget for this pr oject is .... 

1 very tight 

2 tight 

:3 reasonable 

4 slack 

5 1 1 very slack 

10. In terms of quality of workmanship, the designers' 
expectation is .... 

1 very high 

2 high 

:3 reasonable 

4 low 

5 very low 

11. This project is of .... 
1 : 

--11 conventional design 

2 system design 

3 other (please specify) 

................ a ... 0. 

12. Please indicate approximate percentage of the contract sum 
which can be attributed to ... 

nominated subcontractor(s) 0 .......... % 
domestic subcontractor(s) .......... 0 ... 0 ..... 4.4% 
labour-only subcontractor(s) ....................... % 
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13. Please indicate the average level oV manpower (i. e. size 
operatives) on site aach day with respect to ... 

main contractor ......................... persons 
subcontractor (s) ........................ personz 

14. Is this project on a 'crash' programme? 

I Yes 2 No 

(a) If answer is 'Yes', when did it commence7 ............. 
................................... 

15. Is there any special incentive scheme to boost labour 
productivity on this site ? 

! 
--I 

Yes 2 No 

(a) If answer is 'Yes' , please indicate the extent on the 
10-point response scale provided. 

10 

16. Is this site an a normal S-hour working day? 

! 
--I 

Yes 1--1 No 

(a) If answer is 'No', please speci+y ................ When did it commence? ............................ 

17. Is this site on a normal 5-day working week? 

I Yes 2 No 

(a) If the answer is 'No', please specify ............. 
When did it commence? .............. 0 .............. 

PERSONAL BACKGROUND 

B. THE FOLLOWING ITEMS ARE CONCERNED WITH YOUR PERSONAL BACKGROUND. 
FOR EACH ITEM, PLEASE TICK APPROPRIATE BOX OR WRITg IN "rl-lE SPACE 
PROVIDED. 

Sex. 1 Male 

21 Female 
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2. Age ............... years 

3. What is your highest quali+ication attained to-date? 

I cra+t/trade cartiiicate 

211 technical certi+icate 

3 technician diploma 

4 bachelor degree 

5 i--! master degree 

6 other (please speci+y) ..................... 

Are you a member of any professional institution (e. g. 
RICS, RIBA, ICE)? 

Yes No 

If answer is 'Yes', name the institution(s) 

; ive*members 

................... 0a.. 

5. Please indicate your position in the site crganisatc6 structure7 

1 foreman 

2 assistant foreman 

3 general foreman 

4 ass-istant-general foreman 

5 quantity surveyor 

6 engineer 

7 site agent/manager 

other (please specify) ................... ago. 
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Ho" long is your incustria! experiencu in the construction 
industry to-date (inclusive o-f 
experience)7 

appro ........................... years 

(a) How much of -the above experience is 

cra-Ft/trade related ? ................... years 
professional /managerial /supervisory '? ............. ye-Ars 

7.1 am on this site ....... 1 +ull-time 

2 part-time 

a. How long have you been working on this site? 

appro> . ........................ months 

9. On a normal working day, how much of your time is spent in direct 
-ers ? contact with site operatives over work-related (natt 

0-10% 6 50-60% 

10-2.0% 7 60-70% 

U. 20-30% 811.70-80% 

4 30-40, ". 9 130-90% 

5 40-50% 10 1_1 90_i00% 

Item-10-is-for -foreman /assistant foreman /umm: al-foreman/assi stank 

10. Is site management/supervision your full-time job 7 

Yes ! 
--I 

No 

(a) If answer is 'No', please give approximate percentage of 
time per week spent on .... 

Site management/supervision ..................... ? 
Working as a tradesman/cra+tsman ................ ? 
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THE FOLLOWING ITEMS ARE MEANT TO TAP. YOUR VIEWS OF SITE 
OPERATIVES, THEIR TRADES /CRAFTS I CONSTRUCTION WORK AND RELATED 
MATTERS PERTAINING TO THIS SITE. PLEASE NOTE THAT SITE 
OPERATIVES ARE TAKEN TO INCLUDE FULLY QUALIFIED SKILLED 
TRADESMEN /CRAFTSMEN, APPRENTICES AND GENERAL LABOURERS. 
PLEASE TICK ON THE RESPONSE SCALE PROVIDED ONE POINT WHICH COMES 

-Z: -- 

rt--ý 

- 
NEAREST tO YOUR INCLINATION. 

Generally speaking, a craftsman /tradesman is qualified to 

competently perform the job of another belonging to a di+ferýnt 

craft/trade ? (R) 

Very Rather Borderline Fairly Highly 
Inaccurat Accurate Accurate -e Inaccurate 

--------------- ! 
--------------- 

1 
----------- 

1 
------------ 

2. Certain work is 'routine' in the sense that it has a definite 

pattern of operations with time; work situation and condition 
do not change and so are materials, plant, equipment and 
workers. Taking a global view of this project, what is your 
feeling of site work? (R) 

Very Rather Borderline Fairly Highly 
Nonroutine Nonroutine Routine Routine 

-------------- 
: 
------------- 

1 
----------- I ------------ 

It 

: 3. Site operatives have one-person jobs; they have little need to 

check or to work with others. (R) 

Very Rather 
$6 

Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

1 
------------- 

; 
------------- 

1 
------------ 

: 
----------- 

! 

4. Generally speaking, to what ex. tent do site operatives, personally 
or through their foreman/chargehandsvcommunica-te with the site 
office for more operational information during a normal working 
day '7' 

Never Rarely Sometimes Often Always 

IIII ----------- : 
------------ I ---------- I ----------- I 
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' 

F' I B. 

9. 

10. 

11. 

Apar", -Froim, general isibouring, site laabcur is clearly C-ý., Viccc 
i nto cra-Ftz/'trades. 

Very Rather Borderline Fairly highly 
inaccurate Inaccurate 

; : 

Accurate Accurate 

------- 

Site operat 

------------- ------ ------- 

ives experience much variety 

----- 
: 
--- 

in work 

-------- 

in a normal 
working wee k. 

Very Rather Borderline Fairly Highly 
inaccurate inaccurate Accurate Accurate 

: 
------- ------ 

i 
------------- 

: 
------- ----- 

i 
--- -------- 

; 

For site op eratives to perform their jo bs well, they must 
collaborate extensivuly with others. 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

! 
------- ------ 

i 
------------- 

: 
------- ----- 

i 
--- -------- 

: 

Normally7 h ow far ahead of actual task execution are site 
operatives notified in advance of their job assi gnments? (R) 

None Hours in Days in We eks in Months in 
Whatsoever Advance Advance Ad vance Advance 

------- ------ 
: 
------------- 

; 
----- - -- 

! 
------ ----- 

The apprent iceship training for most cr afts/trad es is 
extensive w ith duration in years rather than mon ths. 

Very Rather - Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

! 
------- ------ 

: 
------------- 

; 
------- ----- 

i 
--- -------- 

! 

To what ext ent do site operatives work at differ ent locations 
in a normal working day ? 

Never Rarely Sometimes Often Always 

i 
------- ------ 

: 
------------- 

: 
------- ----- 

i 
--- ------ 

i 

Site operat ives' tasks are not fgCMg11y prescrib ed in detail. 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

: 
------- ------ 

1 
------------- 

: 
------- ----- 

! 
--- -------- 

; 
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To ""an extook Qo zyze cparalivuz work z,: L. 
in a normal working week ? 

Never Rarely Sometimes OjLmn 

; 

A-wayis 

-------------------------------- ------------- 

Certain work can be duscrided as 'ambiguous'; its 

------ 

ovorall 
nature is novel and complex. Louking at this proj ecc aa , -x 
wholu, what is your view of site work? 

Very Rather Borderline Fairly Highly 
nonambiguous nonambiguous P1 in bigu0 us 

; i 

Amb i guous 

L 
14. 

------------- ------------- ------------ I ----- 

Work methods do not vary between different cra+ts/ 

------ 

traces. (R) 

Very Rather Borderline Fairly Highly 
inaccurate Inaccurate AcCl-trate Accurate 

: 
------------- 

: 
------------- 

: 
------------ 

i 
----- -- 7 ---- 

: 

15. Generally speaking, construction work is novel, co mplex and can 
be tackled using many and varied approaches. 

Very Rather Borderline Fairly Xighly 
Inaccurate Inaccurate Accurate Accurate 

------------- 
: 
------------- 

i 
------------ 

: 
----- ------ 

16. To what extent do work methods vary between dii+er ent tazkz 
within each craft/trade ? 

Never Rarely Sometimes Of ten Always 

------------- 
! 
------------- 

1 
------------ 

i 
----- ------ 

17. Site management never experience any difficulty in interpreting 
and transforming design information into operation al terms 
suitable for site operatives. (R) 

Very Rather Borderline Fairly Highly. 
Inaccurate Inaccurate Accurate Accurate 

: 
------------- 

1 
------------- 

: 
------------ 

; 
----- ------ 

; 
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"nuis, making in advancL dwaiziwn rwisono to its 

Very RaLher 3crcer 1i "u, r n 
: naccurata 

--------- 

Inaccurato 

---- ------------- --------- 

AcC. ý-,, -a -z- LA 

--- ------- 

. ý-j cC Li; - a ý, z-3 

---- 

Qgg: tion 'D' is for fcreman. L_8ýnistant 
Assistant foreman_only 

D. PLEASE 1NMICATE ON THE rREESPONSE S'CALE 'PROVIDED 7; --ir--- . 7i-", C-: C. UENcY 
YOU ACT, IN YOUR i'IA; 'ýA, 3ER'li^iL/SUFEF;. V: Sof-ýY CAFAZý-, -"ý I C; ý -7i-iE 
FOLLOWING ITEMS. 

1. Let site operatives know what is expecteo of them (R). 

Always Oiten 

; 

Occasionally 

: 

Seldom 

: 

Never 

; 

2. 

--------- ------------- i 
------------- 

Encourage the use of situationally determ 
--- ----- 
ined work 

------ 

procedures. (R) 

Always Often 

i 

occasionally Sel dom 

: 

Nuver 

3. 

-------- ------------- 
Make ycur attitudes clear 

----- ------------------ 
to situ operatives (R). 

------ 

Al ways Of ten Occasionally Seldom Never 

------------- 
1 
-------- ----- 

: 
--------- --- 

1 
----- ------ 

4. Try out your ideas in the group (R) . 

Always Often Occasionally S P. 1dum Never 

i 
------------- 

i 
-------- ----- 

; 
--------- --- 

: 
----- ------ 

i 

5. Decide what shall be done and how it will be done taking into 
account the views of site operatives conc erned (R) . 

Always - Often Occasionally Seldom Never 

: 
------------- 

: 
-------- ----- 

i 
--------- --- 

: 
----- ------ 

: 
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6. C. -. 4--mign site cpuraulvuz cc particular ta=k wM. 

Al ways 

; 

Wtun 

1 

cczaalcnally 

; 

SaIdom 

-------- 

7 Mai..,. e sure th 

1 ------- ----- 

at ycur part 

--------- ------ 

in the group is 

--- I ------ 

undurztowm 

------ 

zy si4au 
operatives. VR) 

Al ways 

; 
-------- 

Often 

----- 
; 
------- 

Occasi anal 1Y 

------ 
: 
--------- 

Se. dom 

--- 
; 
------ 

E.. 'r 

----- 
1 

G. Schadule site work -to be done (. 3) . 

Always 

i 

Of ten 

: 

Occasionally 

i 

Seldom 

: 

Never 

---- 

9. Maintain 

------------- ------------ --- --------- 

definite standards oi per4ormance (R) . 

-------- 

Always Often Occasionally Seldom Never 

: 
---- --------- 

; 
------- ------ 

: 
------ ------ 

: 
-- --------- 

i 

10. Provide guidance to site operatives as and "hcn requiroo (R) . 

Always Often Occasionally Seldom Never 

i 
---- --------- 

! 
------- ------ 

: 
------ ------ 

: 
-- --------- 

i 

E. PLEASE INDICATE ON THE RESPONSE SCALE 
IS NEAREST TO YOUR FEELING. 

1. Job-related information is seldom ado 

Very Rather Border! i no 
inaccurate Inaccurate 

i 
---- ------- 

; 
------------- 

PROVIDED ONE POINT WHICH 

quate an site. 

Fairly 1--li gh. Y 
Accurato Accurata 

------- 
i 
----------- 

; 
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Tools and equipment are alwayz available when raq "irad un zite. 
(R) 

Very Rather Borcurline Fairly dignly 
Inaccurate Inaccurate Accuratz Accurate 

-------- ----- I ------- ------ I ------ ------ 
: 
---- ------- 

The provisio n to site of mazerials and supplies i s seldom 
sufficient " hen required. 

Very Rather Borderline Fairly Highly 
Inaccurate inaccurate Accurate Accurate 

-------- ----- 
: 
------- ------ 

i 
------ ------ 

: 
---- ------- 

Services and assistance from regicnal/ head cifice are always 
forthcoming when the need-arises. M 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

-------- ------- ----- ------ ------ ------ ---- ------- 

There is alw ays adequate open ground s pace for material storage 
and working (R) 

Very Rather Borderline Fairly Highly 
inaccurate Inaccurate Accurate Accurate 

-------- ----- 
: 
------- ------ 

1 
------ ------ 

: 
---- ------- 

Weather cond itions (i. e. temperature, rain, wind and snow) 
have been un favourable to site work. 

Very Rather 4 Borderline 
. 

Fairly Highly 
inaccurate Inaccurate Accurate Accurate 

-------- ----- 
1 
------- ------ 

: 
------ ------ 

: 
---- ------- 

1 

Absenteeism amopgst site operatives is high. 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

! 
-------- ----- 

i 
------ ------- 

i 
------ ------ 

: 
---- ------- 

1. 
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OU, n W) turf 

-Isoontinuity wi site wwrA. 

Vory Rather Scirderline Fairly Sign! y 
inaccurate inaccurate Accurnia Aw"ratz 

--------- ---- 
: 
------ ------- 

; 
------ ------ 

; 
------- ---- I 

site has not faced any problam cancarning site iabc"r 
rcuruitment. (R) 

Very RaLher Borderlina Fairly Highly 
inaccurate inaccurate 

: : 

Accurate 

; 

Accurate 

; i 
--------- 

10. This site has 
------ ---- 

not faced 
------- ------------ ------- 

any problem concerning site 

---- 
labour 

retention (R) 

Very Rather Borderline Fairly Highly 
inaccurate inaccurate AccuraLu 

1 

Accurate 

i 
------------- 

: 
----- 

1I. Industrial relations on 

-------- 
: 
------ 

this sito are 

------ 1 ------- 

at their bout 
---- 
(R) 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

1 
--------- ---- 

1 
----- -------- 

1 
------ ------ 

1 
------ ----- 

: 

F. THE FOLLOWING ITEMS INTEND TO ASSESS WHAT YOU THINK OF MATTERS 
RELATED TO RESOURCES ON THIS SITE. RESOURCES ARE TAKEN TO 
1N'CLUDE LABOUR, MATERIALS, PLANT, EQUIPMENT AND 1NFOR! 1'kC! iTI0N. 
PLEASE 11gy ON THE RESPONSE SCALE PROVIDED ONE POINT M-11CH BEST 
DESCRIBES YOUR FEELING. 

The environment outwith the site provides laUaur, materials, 
plant, equipment and information. 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

------------- 
1 
------------- 

; 
------------ 

i 
----------- 
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Very Rather Borderline Fair ly Al 601 y 
inaccurate inaccuratE 

; ; 

Z, -ra; ,ýa 

------------- ------- 

Wit-hout rasourcas coming 

------ ------------; -- 

from zho uuLside, OW, 

--------- 

projecL "calc 
r-Ict 'r,, ave Icine chi-ance of ; ýa t-zing built. 

'OQry Rathcr Zcýourline Fz.: L r. mi gn. y 
inaccurate inaccurate 

; : 

Accurate Accurate 

; i 
--------- 

4. This site has 

------- ---- 

a very high 

------ ------ 

reliance an 

------ I -- 

external 

--------- 

zources +or 
provision oi resources. 

Very Rather Bordarline Fairly Highly 
Inaccurate inaccurate Accurate Accurato 

! 
--------- ---- 

; 
------- ------ 

; 
----- ------- I -- --------- 

1 

G. THIE FOLLOWING ITEMS ARE AN ATTEMFT TO GAUGE YCLA PERCEPT: 0N CF 
THE SITE ENVIRONMENT WITHIN WHICH YOU ARE OPERATING. PLEASE 
jIgL< ON THE RESPCNSE SCALE PROVIDED ONE PCIN7 WHICS! BEOT 
DESCRIBES YOUR FEELING. 

1.1+ there had been more in+ormaLion available, thiz project would 
have performed better. 

Very Rather Borderline Fairly Highly 
Inaccurate Inaccurate Accurate Accurate 

------------- 
1 
------------- 

1 
------------ 

: 
----------- 

2. What is your overall opinion of project design documents 
(i. e. drawings, bills of quantitiez, specificaticns, wchcdules, 
etc. ) from the dezigners ? 

Totally complete, Mcderately complete, Totally inccmpleta, 
accurate and accurate and with inaccurate anc +ulý 
without any somu discrepancies o4 discrapancias 
discrepancy 

i 
------------- 

: 
------------- 

: 
----------- 

i 
------------ 
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VIUCL ýUr managzr. .1, týn. no! ýn, -I -*- -'; 

SWI11006 an ! ". 0 1.10. 

CAI i 
Maccurane 

------------- 
; 
------------- 

: 
------------ ------------ 

-4 Situ decisionz are never made in tho absenau W a, Lq"ata 
information. (R) 

Very Rather Dcrcerline Fairly 
inaccurate inaccurate PIk: Cur- 'ý' ý -- '*,.,.: c ". tr a1C: -. ' 

: 
------------- 

; 
------------- 

; 
------------ 

: 
------------ 

5. How confident are you thaL unanticipaLUG uvvnLý woulu 
signKicantly aMect project outcome ? SO 

OW Total 

. 
Confidence Confidunce 

12z4567S9 10 

---- ---- ------ 

6. Tak-ing into account all major +actors, how conVident are you 
that the whole project "culd be completed az criginaliy 
achedulad ? (R) 

No Total 
Confidence CoMidence 

1234567G9 10 

7. Taking into account all major +actors, how confi6ent aru you 
that expunditures +or thiu project ouuld bu within to4 spocMed 
uverall budget 7 (R) 

No Tctal 
Confidence lon0dence 

i23467 io 

---- ---- ---- ---- ---- ---- 
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Taking ýntu aacaýnt all Malcr facunro, 
th a1 '101 1 SWWW 1 : 0) WZU! I MUO! C 

NO 

cariidmna': ý ZZM41junca. 

134567G9 

9. Havý. ng considered the inQuence oi a! '. ' major -Factors C. *I tl-tLý' 
project, how diMicult or easy is it to azsign tho aegrua o-i 
confidence in your prediction of the ov*rall projacn ou, nime 

Very VQry 
Easy Di4vicult 

i2345 ILI 79 10 

10. ý... aeping in view factors which can impinge on project plans, 
programmes, schedules and decisions, W, i difficult or easy is it 
to assign the degree of confidence in the project plans, 
programmes, schedules and decisions 7 

Very Vary 
Easy Difficult 

1234567a9 10 

: 
---- 

i 
---- 

: 
---- 

i 
---- 

: 
---- 

: 
---- 

: 
---- 

: 
---- 

: 
----- 

: 

11. jiz%ving assessed the effect of unforeseen incidences (for 
instance, difficult sail condition; shortage of suitable labcur, 
materials, plant, equipment; freak weather; etc) on the project, 
how difficult or easy is it to assign the dugraz of ccniidenco in 
your assessment of tho impact ? 

Very Very 
Easy Difficult 

12343 4-1 79 10 

---- ---- ----- 
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1ý 12. Having considered +actcra which iniluonce prod"ct; viny b+ zina. 
7- operatives, how diiiicult or easy is it to azzign ýnw 6agrao uf 

confidence Lhat actual pruductivity would meet or surpass 
expected level? 

Very 4ery 
Easy Difficult 

i234567G9 

---- ---- ---- 

17. How often are you certain about wnich methcd "c"16 : ýe 
dealing with problems that arise on your ica ? (R) 

N ev L-: r- Occasionally Half Frequently Always 
the time 

-------------- 
; 
--------- 

: 
------------- 

14. How often do you have all the information necessary +or making 
decisions on the job ? (R) 

Never Occasionally Half Frequently Always 
the time 

! ; 
-------------- --------- ------------- 

15. When dealing with others on the job, how often are you certain 
about how they want the job done ? (R) 

Never Occasionally Half Frequently Always 
the time 

------------ W-; --------- 
: 
------------- 

16. How often are you certain about what job adjustments to make tc: 
deal with changes in social, economic, political, cr 
technological conditions ? (R) 

Never Cccasionally Half Frequantly Always 
the time 

-------------- 
: 
--------- 

: 
------------- 
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17. Hooi L; VLan aru you in 60GOL a4zat hcw to OlZain liOwn, "wzInn nowoz, 
for maging docislons an jo"r AU '-' 

Never occasionally Half Traquankly A! 

------------- 

is. HQ, -, 4 oitan can you tall whether you havu mQt tho expuacationu c-, ' 
those you deal with as part of the jcb ? (R) 

Never Occasi crial 1y Hal -ý ! --r oquant1yA1 wzly'ý; 
t'na time 

------------------------ ------------- 

19. How ofton are you uncurtain about how to act to mQzt jKa 
expectations of thcsa you deaj with "0 PW-t 0! your ico ? 

Never Occas4 ona' yu eir it tly Al Way S 
the time 

---------- I -------------- I ----------------------- 

H. THE FOLLOWINS ITEMS ARE CONCERNED WITH YOUR VIEWS ON S: TZ 
CC-ORDINA710% PLEASE 11Q, ON THE RESPONSE SCAýZ PROVIDED ONE 
POIN7 OR CNE BOX WHICH BEST APPLIES. 

Are written rules and procadures normally uzad -fc,, - cc-c: rdinating 
site taisks '7 

1 Yes 51 No 

If answer is 'Yes', please indicate e,,.., tent cn responzo. 
scale prcvided. 

Al ways Of ton Cccasionally 1do in 
------------- --------------- ----------------- 

IS 4 

2. * Are -Fgrmallv prescribed work plans, programmas and schedules 
normally used +or co-ordinating site tasks ? 

Yes 5 No 

If answer is 'Yes' , pleazo indicate ex. 6 1- 
izicale providud. 

tont co tho- roapolize 

A! Ways Of ton Cccasi onal 1y dom 

------------- --------------- ----------------- 4 
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-* -: .- .2ý -- - -- -,; -, p a.. - -v -7 -B ia c-, n c, -- 

__: --' 

,: 

ca z 

45 cp 4-;:; v 

cc au; 
I Al o'. 1 a. a a. zcin 

------- -------- ------------- 

4. Over Ithe 1, ast two inantha, how i-, iany schedulud fL5rm,: %', maL-. 1--ing3 
have bc2r; --, n ccriducted partially cr wi-10,11y 
co-ardinaltion on si-, '. e 7 (Those -riuza, Zýngs C;: ýLtld ý--a 
manaýýUw. uflt Po'-ZU. -Ine! c. -, Uatweun site mzmagt2mznt tnd -i-ia a; aL;; ýr 
-Force. 11-iuutingtý5 not -ýor the purpose o-F ara 

': you atre ex, cIud r-- d Please chý2ck records i u. nabI Li -L . -- rac al 
correctly. 

I12 CI: - Z--., 10 0- :356 
-- I 

974 1-7 

aIi3 12 a31 

7 12 15 -3 

-6 16 19 '6 upwarcz 

5. Over the last Qg months, how many inpromplu iniormal mewilngs 
have been conducted partially cr wholly for the purpose of 
cc-ordination on site ? (These meetings could be amongst zite 
management pursonnul or between site management and the labour 
force. Meetings ngt for the purpose of cc-ordination arc 
excluded). Please try to recall as accuratuly as pazzible or 
chock records if any. 

0 6 20 - ZZ 

4 7 7 24 - 27 

Zi 

4 12 - 15 7 ZZ Tj-ý 

3 16 - 19 IC M upwardu 
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in dicacO contact "iW anotKac par sum w porwooL "ns, 137". ý, ý 
communication coannols via wo or morn w` For 
the purpowu of cc-crzi". 4ion un MW 7 try c. ouall 
zz'"raluly a" panzills. 

- paar 

(b) direct diagurial 
Contact 

20 - 2z; 

2 : 
--1 

47 7 -Z4 - 

4 15 9 n= 33 

5 16 19 10 1, 
--; 

-6 Upwards 

* yes = score as indictted on scale 
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gggticn 'I' is -Fcr Site-8ug(2t, ýM: an! aggr: _&_gite 
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ASIESSHEN7 OF THIS FROjECT 1N 7ERMS OF TE&CAýANCE. r W. 
ITENS MARKED WITH ASTERZSKS CQ I PLEASE ANS"EA, AS ACZINATEWY 
AM POSSIBLE, BASING CN 
FOR OTHER ITEMS, PLEASE USE YOUR CR: 71CAL ZWZZZ: &Z; Q7. 

CCNSIDERING THE PROZECT AS A WHCý-E AND AS 17 07AN: Z 

This project is ........... i ; 
__1 

behind schedule 

2 zn schedule 

ahead ai cs; chedula 

(a) If answer is either 'behind schecule' cr 'ahaan of schadule', 
please injicate the length of time involves (in waaks). 

......................................... 0 ..... 0 ..... 00 

2. * This project ........... 1 exceeds its :: ýLttigat 

21 is an budget 

3 incurs savings 

(a) If answer is either 'exceeds its budget' or 'incurz savings', 
please indicate tha amount in percenlags relative to the 
budget. 

.................................... 

3. This project is ........ 1 low in qLality Of 
workmanship 

at accepIcable quality of 
workmanship 

31 
--', 

high in quality of 
workmanship 
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I CK 
AT 1. 

Childron get inzo trcublc lncýusw Lhoir 
ý00 fouclh. 
0 PZ 
Týic trcub. c cKiiwrun tnoir 
parant5 are tco easy with t5em. 

Many ci: tiric unhappy things in psople's livQn ra p, roly 
duu to bad luck. (2) 
C IR 

: 
--I 

Pucple's misfortunes result from tho mista-us any oaj, g. 

II--: One of the major rcasons "hy "a have is ; zaca"za people 
don't take enough interest in polilic5. 

7hero will always be wars, no matiar no" hard pacpIn try to 
prevent them. Q) 

A. in the long run people get the raspact they dezerva in this 
world. 
OR 

! 
--I 

Unfortunately, an individual's wcrth zfton paszw 
unreccgnisad no matter how hard he triez. Q) 

5. The idea that teachers are unfair to students is nonsonme. 

Most students don't realise the extent to which their grades.: 
are influenced by accidental happenings. Q) 

6. Without the right breaks one cannot as an a++aanive 
leader. (E) 
0R 
Capabla people who iail to baccma Waters hava not Kakon 
advantage oi their opportunities. 

No matter how hard you try some peoplo just don't jike 
you. (E) 
OR 

f__: Pecple who can't get others to like them don't undarztand 
how to got along with others. 

1 Heredity plays the major role in deturmining cnu'z 
personality. 
OR 
It is one's experiences in liie which detornino whai une is 
like. 
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OR 
ýzý ; -, as nLvur "ý-,,.. 

IrnuLl cu-c- A,: i Z.: 1 

to taka a : '-a) coursa o-F 

CnL, -ia ca, -za c.; -:, s-c"cz; Br, `- tnera z raro, 7 

i-F ever such a thing as an unfair tost. 

Many titmea; axa. -. -i quc: sticns tand -to *--L-- sr, 
v4cr! ý thalc studying iz rually I 

a success is a matter ci harc worx, 1, cA haz 
nothing to do with it. 
0R 
Getting a gccc job depends mainly an Waing in tho right 
place at the right time. (E) 

The average citizen can have an infl"enca in gcvernm"O-ý 
decisions. 
C IR 
Thiýz ý. crld is run by the fe" people in power, ans there is 
not much the little guy can cc aboul it. CE) 

Wihen, I make plans, I am almozt certain that I can make thern 
work. 
0 CR 
It is not always wise to plan tuc iar aheai cans"5a maoy 
thingz turn cut to be a matter of goot or cad for! "no 
j,. inyhow. (E) 

14. Thure are certain pecple who are just no goal. 
CR 
There is some good in everybody. 

13. in my case getting w6at I want has little or nothing to do 
with luck. 
OR 
Many times we might just as wall daciWo what to do by 
flipping a coin. CE) 

16. Who guts to be the bass often depeods 
enough to be in the right place first 
C P% 

! 
--I 

Getting people to do the right thing 
luck has little or nothing to do with 

on who was lualky 
. (Z) 

depends upon ability, 
it. 

17. As inr as world afiairs are concerned, mozt Oi uz arc tha, 
victims W iorcoz we can neither "nVursland, nor 
ccntrul. (E) 

--C IT., 
By taking an active part in political and zcais! aiiairz wo 
pucpie can con-crol wc. --I(:; even': z. 
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are canLrQ11ni 1ý azwidanLal hopponinjL. 

is oc s", " thing ao 

it is usually lea! to cover "p cnc's mistakas. 

zo. :t in hard to know whcthur or not a person rL-Ily likOZ 
-you. 
0R 
How imany +riends you have dmpanjs c" Ks" nics a perscn. 
yCU are. 

in tha long run the bad thiiigz chai. L hi--%ppan -ýý: ut ru 
balanced by the good ones. (E) 
CR 
Most misiortunes are the result of lack nT alility, 
ignorance, laziness, or all three. 

22. L-41ith enough effort wu can wipe out politicol carruplicn. 
0 IR 
it is diVicult for peop: e to have much cuntrol over the 
things politicians do in offica. (2) 

SuwaLimes 1 can't understand how teachers arrive at the 

grades they give. (2) 
OR 
There is a direct. connection between how hard : ztudy and 
tho grades 1 get. 

24. A good leader expects people to decidu for themselvez 
what they should do. 
OR 
A good leader makes it clear to everybody what their Jobs 
are. 

Many times I feel that 1 have littlw influencu cvur L, 
things that happen to me. (E) . 

it is impossible for me to believe that chancu or luck 
plays an important role in my life. 

people are lonely bucause they don't try to be friendly. 
OR 
There's not much use in trying too hard to ploauu pmopla, 
if they like you, they like you. Q) 

2.7. There is too much emphasis on athletics in high school. 

Team sports are an excollent way to build cmaractor. 
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OR 
swatimus 1 iecl that isn't have uncog" owtrcl swzr 
the diracticm oy is (E) 

. Z. 7. , -. cat a; tne tina ! can't undarsoand wh/ pnivciaAo zaAnva 
thu way tf-. C'Y du- %, Z) 

-- 
0R 
in the laoq run tha pecpl, are raspunsible +cr ba; ý: 
govarnment an a national as well as on a local level. 

toins 
E scorm. 15 otherwise 0 

THE 13ELOW ITEMS DEAL WITH LIFE IN GZNERAL. PLEASE jlgy ZN 7PE 
RESPONSE SCALE PROVIDED CNE PCINT WHICH BE3T SWITS YCU. 

An expert who doesn't come up with a definite answer probably 
doesn't know too much. 

Strongly Disagree Slightly Neutral Slig&tly Agree Strongly 
Disagree Disagree Agree Agree 

I1 11 I ---------- I--------I----------- -- 

2. There is really no such thing as a pr 

Strongly Disagree Slightly Ne"tral 
Disagree Disagree 

: 
---------- 

: 
-------- 

: 
-------------- 

3. A good job is one where what is to be 
done are always clear. 

Strongly Disagree Slightly Neutral 
Disagree Disagree 

III --------------------- 
I 

oblum that can't be solved. 

Slightly Agrau Strongly 
aeA gre- a 

done and how it As 
to 

Slightly Agree Strcrig7y 
Agrue Agrmo 

-----------I--------I---------------- 
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a-nwc ! Kan ! a, jz2 

Olig"Lly Nu"Ir W! C Y. 
Disagroa Disagrue Agra, ý 

----------- ; 
---- ---- 

1 
------ --- 

: 
------- 

: 
------ --- --- --- 

3. ', ý-hat wz are used ic in al"sys prn? Qrublu to who! 1L -Ai nviliar. 

Strongly Msagrua Slightly ? &"zral Slightly 
Disagree 

: ; 

Disagrae 

: 

Agree 

; ; ; 

A; rwý2 

- 
---------- ---- 

A person who leads 
---- ------ 
an evan, re 

------- ------ --- 

gular ! if, in whic 

--- ---- 
h law z 

- --- 

urprisoz 
or unexpucted happQnings ariso , really has a lot to be gratei"! 
for. 

Strongly Disagree Slightly Noutral Slightly ; 21G, -Lýý Strongly 
Disagree Disagrao Agraa Agree 

------ ------- --- 

7. 1 like parties wher e1 Anza mQ wO of the people m ore ! Ka n onus 
"here all or most o f the pucpl e are ccmplute str angars. 

Wrongly Disagree Slightly Neutral Slightly Agree Strongly 
Disagree Disagree Agree Agrea 

i 
---------- 

i 
---- ---- 

i 
------ --- 

: 
------- 

: 
------ --- 

: 
--- --- 

; 

2. The sooner we all a cquire simi lar waluas ant ide als tha butter. 

Stronqly Disagree Slightly Neutral Slightly AgruL2 Strongly 
Disagree 

; i 

Disagrue 

: 

Agrue 

1 1 : 

Agra(-- 

: 

13. 

--- I ------ ---- 

would like to liv 
---- -ý -------- ------- ------ 

u in a foreign country for a 

--- --- 

wkilu. 

--- 

(R) 

Strongly Disagree Slightly Noutral Slightly Agroa Strongly 
Disagree Disagrue Agreci AOýUa 

: 
---------- 

: 
---- ---- 

: 
------ --- 

; 
------- 

: 
------ --- 

: 
--- --- 

: 

10. people who fit thei r lives to a schoduic probatl y mizz Mjzt ox. ý 
the. joy of living. (R) 

Strongly Disagree ClighLly Neutral SliQQly Q: an 31railly 
Disagree 

---------- 
; 
---- 

Di wag rua- 

---- 
: 
------ 

Agree 

--- 

Agree 
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11. i-L once ion L, , n, le a complio-cad prctlam than tL , Iva a 
LIOPIC OnQ. (A) 
Strongly Disagree Slightly Nautral Slioitly Agrea 6wrzng1, / 
Disagree Disagree Agraa AY r wzý 

i 
---------- 

i 
--- ----- 

1 
--------- 

; 
---- --- 

i 
--------- 

i 
--- --- 

: 

12. Diten the most int eresting and stimulating people are thome "ho 
don't mind being d ifferen! anu original. Q, 

Strongly Disagree Slightly Neutral Sligh-ý! y Agree Strongly 
Disagree 

i : 

Disagree 

: i 

Agree 

: ; 

Agree 

13. 

---------- --- 

People who insist 

----- --------- ------- --------- ------ 
i 

upon a yes or no answer just don't know hcýq 
complicated things really are. CR) - 

Strongly Dis"gree Slightly Neutral Slightly Agrea Strongly 
Disagree Disagree Agree Agrou 

i 
---------- 

: 
--- ----- 

: 
--------- 

: 
---- --- 

: 
--------- 

I 
--- --- 

: 

14. Many of our most i mportant decisions are based upon insufficient 
information. (R) 

Strongly Disagree Slightly' Neutral Slightly Agree Strzngly 
Disagree Disagree Agree Agree 

i 
---------- 

! 
--- ----- 

: 
--------- 

: 
---- --- 

i 
--------- 

; 
--- --- 

i 

13. Teachers or superv isors who hand out vague assignments give a 
chance for one to show initiative and originality. (R) 

Strongly Disagree Slightly Neutral Slightl " gree Strongly 
Disagree Disagree Agree Agree 

1 
---------- 

1 
--- ----- 

: ---------- I ----- ---- 
I 
--------- 

Is 
--- ---- 

1 

16. -A good teacher is one who makes you wonder aicut your w ay of 
looking at things. (R) 

Strongly Disagree Slightly Neutral Slightly Agree Strongly 
Disagree Disagree Agree Agree 

: 
---------- 

i 
--- ----- 

: 
--------- 

: 
---- --- 

! 
--------- 

: 
--- --- 

: 
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LISTED BZLOW AaZ A NU. lZ-ZR 0.1 STA; F-iýZIN"S 
ATTITUDES'AND TRAITS. READ EACH ITEM ANZ =Qa w; mZ7jjyj r; jz 
STATEMENT 1S TRUE OR FALGE AS 17 PARTAINS TO Yd" FERMALIT. 

ZVore voting 1 thoroughly investigate the quali0calians W all 
the candidates. 

X True False 

2. 1 never hesitate to go out Ui my way to help someone in trouble. 

1 True Fal se 

3. It is sometimes hard for me to go on with my WCr4 ii 1 as not 
encouraged. 

True 1 False 

4. 1 have never int ensaly disliked anyone. 

X True False 

On occasion I have had doubts about my ability to succued in 
life. 

True X Fal se 

i sometimes +eel resentful when I don't gut my way. 

True 1, X 1. False 

7.1 am always careful about my manner of dress. 

1_1: True ! 
--I 

False 

0. My table manners at home'are as good as when I eat out-in a 
restaurant. 

_L: 
True False 

9.1+ 1 could get into a movie witi-iout paying -for it and bez sure, 
am not seenv I would probably do it. 

True 1 T: False 

10. On a few occasions, I have given up doing something because I 
thought too little of my ability. 

True 17; False 

11.1 like to gossip at times. 

True Fa 1,43 e 
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L-: ; iave been timus ""an : icit lika rQna.! wg agains, pnwp!, ýý 
in autnQrity ovum inough i knew they ýaru rigvit. 

7 ruo X Fal sa 

13. No matter who i 'm talking to, i'm always a good Mtener. 

:X1 True False 

14. 1 can remamber "piaying sick" to gz! out oF zomething. 

True T; False 

! 5. There have been occasicns wnan 1 took awvantaga oi scmicne. 

: 
--I 

True -False 

16. 1' m always will ing to admit i t when I make a mistake. 

1 Y-1 True Fal se- 

17. 1 always try to practice what I preach. 

1 T_,. True : --! False 

is. I don't find it particularly CiMicult to gut along with loud 

mouthed7 obnoxi ous people. 

12:: True ; --: False 

19. 1 sometimes try to get even, rather than forgive and forget. 

True ! )L: False 

:. 0. When I don't know something I don't at all mind admitting it. 

:. X I True False 

21.1 am always courteous, even to people who are disagrueable. 

:. I_! True False 

22. At times 1 have really insisted on having my own way. 

! 
--I 

True ! ILI False 

23. There have been occasions whan I felt like smashing things. 

1--. True False II 

- '16c) - 



IgZQ no ýý CIIk: i Q1SCza 1) L2 'Iv UC IaC. 4 n. 

True L-alse 

never resent being asked to return a +avu"r. 

Tr Fa 1 :Be Ua 

26. i have never been irked when people expressed ideaz vury 
dMerent +rum my owo. 

True ! 
--I 

Falso 

27. 1 never make a long trip without checking the sa+oty of my car. 

True False 

20. There have been times when I was quite jealous of the g; -jod 
fortune of others. 

! 
--I 

True X False 

I have almost never ielt the urge to -tell iscma cne ofi. 

1, XI True ! 
--I 

Fal iae 

30. 1 am sometimes irritated by people who ask iav ours of me. 

1 True 11 False 

31. 1 have never felt-that 1 was punished wit'hout cause. 

: 
_L! 

True False 

32. 1 sometimes think when people have a misfortun e they only got 
what they deserved. 

! 
--I 

True 1 Y; False 

33. 1 have never deliberately said someLhing that hurt someone's 
feelings. 

: ]EI True : --I False 

Score 1; ctherwise 0 
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"I. 

2. 

3. 

4. 

6. 

PLEASE 1NZ: Qk7E CN 7&Z REMINS! WALL PA0;: LZL :,. ýýZ 
BEST APPLIES. 

Novelty has a great appeal to me. 

Strongly Disagree Slightly No Slightly Ag ree Strongly 
Disagree Disagree. Answer Agree A gr 0 

---------- 
: 
----- ---- 

: 
----- --- 

: 
--------- -: -- 

I 
----- 

I crave excitement. 

Strongly Disagree Slightly Nz sliQntly Ag ree sirzngly 
Disagree Disagree Answer Agree Agree 

---------- 
: 
----- ---- 

: 
----- --- 

; 
---- --- 

; 
--------- -; -- ---- 

it's a wonderful feeling to sit surrounded by your possessions. 

Strongly Disagree Slightly No Slightly Ag ree Strongly 
Disagree Disagree Answer Agree Agree 

i 
---------- 

; 
----- ---- 

: 
----- --- 

! 
---- --- 

: 
--------- -: -- ---- 

: 

There are a few thi ngs more satisfying than really W splurge 
on something ---- books, clothes, furniture, etc. 

Strongly Disagree Slightly No Slightly Ag rae Strongly 
Disagree Disagree Ans"ar Agree Agree 

: 
-- ------- 

: 
----- ---- 

1 
------ --- 

1 
---- --- 

1 
--------- -; -- ---- 

Only the desire to achieve great things will bring a man's 
mind into full activity.. 

Strongly Disagree Slightly No Slightly Ag ree Strongly 
Disagree Disagree Answer Agree Agree 

---------- ----- 
1 

---- ----- --- ---- --- 
i 
--------- -; -- ---- 

Nothing is worse than an offensive odour. 

Strongly Disagree Slightly No Slightly Ag ree Strongly 
Disagree Disagree Answer Agree Agree 

: 
---------- 

: 
----- ---- 

: 
----- --- I ---- --- 

: 
--------- -i -- ---- 

i 
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7. ifl rost ccnvctcns, cnc tc bcun -- tpi t 

Wrongly Disagree Slightly No S! i gn Agrea Strongly 
Disagrue Disagree Ans"ar Agree Agree 

---------- 
: 
------ --- 

: 
------ -- 

! 
---- --- 

i 
------ ---- 

i 
-- ---- 

1 really envy the man who can walk to anybudy and tell him ofi- 
to his face. 

Strongly Disagree Slightly No Sligntly Agree Strong!, / 
Disagree Disagree Answer Agree Agree 

: 
---------- 

; 
------ --- 

: 
----- --- 

; 
---- --- 

; 
------ ---- 

; 
-- ---- I 

i could really shock people if I said all of the airty things 
I think. 

Strongly Disagree Slig"tly No Slightly Agree Strongly 
Disagree Disagree Answer Agree Agree 

------ ---- 
i 
-- ---- 

10. There are a few more miserable experi encoG Lhan going to bed 

night after night knowing you are so upset that worry will not 
let you sleep. 

Strongly Disagree Slightly No Slightly Agree Strongly 
Disagree Disagree Answer Agree Agree 

: 
---------- 

: 
----- ---- 

i 
----- --- 

i 
---- --- 

; 
------ ---- 

i 
-- ---- 

11. 1 tend to make decisions an the spur of the mom ent. 

Strongly Disagree Slightly No Slightly Agree Strongly 
Disagree Disagree Answer Agree Agree 

: 
---------- 

: 
----- ---- 

i 
----- --- 

: 
---- --- 

! 
------ ---- 

: 
-- ---- 

12. Little things upset me. 

Strongly Disagree Slightly No Slightly Agree Strongly 
Disagree Disagree Answer Agree Agree 

---------- 
; 

---- ---- 
: 
----- --- 

: 
---- --- 

; 
------ ---- 

1 
------ 

13. Drop reminders of y ourself wh erever you go and your life's trail 
will be well rememb ered. 

Strongly Disagree Slightly No Slightly Agrucý Strongly 
Disagree 

: 
---------- 

i 
----- 

Disagree 

---- 
: 
----- 

Ans; Ner 

--- 
! 
---- 

Agree 

--- 
: 
------ ---- 

; 
-- 

Agree 

---- 
: 
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14.1 lika nothl, hattar than having in bzzi. 

Strongly Disagree Slightly No 3lightly Agroa Stroagly 
Disagree Bi sa gr ae Ans., Aar- raaA; ra F-- 

: 
---------- 

; 
--------- 

; 
-------- 

: 
------- 

: 
---------- i ------ 

15. My mood is easily influenced by tho people arouna me. 

Strongly Disagree Slightly No Slightly Agree Stron; jy 

Disagree Disagree Answer Agree Agre,, 
-- 

: 
---------- 

: 
--------- 

! 
-------- 

: 
------- 

! 
---------- 

1 
------ 

1 

L4uy-cgLnmn2Qts ? 

---------------------------------------------------------- 
i PLEASE CHECK TO ENSURE THAT YOU HAVE ANSWERED ALL ITEMS. 
1 THANK YOU VERY MUCH FOR YOUR COOPERATION. 
: 
---------------------------------------------------------- 
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3iTE CONSTRUCTION 

L -1 RE 
IUES710NNAIý 

T' W0 

EgC-Rite-oatcatives_only 
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E! EgAMBLE 

1. THIS IS A TOTALLY INDEPENDANT RESEARCH CONDUCTED BY THE 

DEPARTMENT OF BUILDING, HERIOT-WATT UNIVERSITY, EDINBURGH, 

AND HAS NOTHING TO DO WITH YOUR EMPLOYER. 

2. THIS QUESTIONNAIRE DOCUMENT HAS BEEN DESIGNED TO COLLECT DATA 

NECESSARY FOR AN INVESTIGATION INTO CONSTRUCTION PROJECT 

PERFORMANCE WHICH HAS BEEN RECOGNISED TO BE A CENTRAL ISSUE 

IN CONSTRUCTION MANAGEMENT. THE DEPARTMENT-WARMLY WELCOMES 

YOUR PARTICIPATION. 

ALL RESPONSES WILL BE TREATED WITH STRICTEST CONFIDENCE AND 

BE USED ONLY FOR RESEARCH PURPOSES. TO MAINTAIN ANONYMITY, 

YOU ARE NOT REQUIRED TO WRITE DOWN YOUR'NAME. ' 

4. PLEASE FEEL FREE TO EXPRESS YOUR FEELINGS BY ANSWERING 

FRANKLY. THERE IS NO RIGHT OR WRONG ANSWER TO EACH ITEM. 

------------------------ 

5.1PLEASE ANSWER ALL ITEMS 
: 
------------------------ 
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'C3% EXAMPLES SHOWING HOW T1 NG 

-0FFi OC I CK RES: i" 1) BE DONE 

ABC- 

cely rlc)%. Extruiae-y true r, e -i 4. rIit 

Lrua o-F my job 0-F n, y job 
45 

------- -------- 
-t his 

Statement DEF 

1 wza y [If ten Occasionally 

- ---------- 

/ 

----------- this 

Statement GIHI 

c 3! ightly Neutral 
litrongly Disagree 
Disagree Di sa gree 

---------- 11 

C, liel don. i-, 4'ever 

Slightly Agree Strongly 
Agree Agree 

not this 

If your response happens to fall in between two points then you 
have to decide which point is closer to your inclination and tick 
it. 

--------- ------------- ----------------------------------------- 

1 SCORING FOR RESPONSE SCALES IN C&E 

1 Scoring is undertaken in increments of one by assigning a 
score of 1 to the ext reme response and right across up 
to and i ncluding the e. -ttreme right response. Scale total is 
obtained by summing a ll component items. (R) indicates 
reverse scoring. 

-------- ------------- ------------------------------------------ 
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-i IhE FCLL-ý: *WING 1 .; Zi ., j As Li 
-LUND. FOiý EAZ*ri 17'": Ziýi, 7-'ý-" SZE TICK `AýL- 

OL -- WRIT EA iq 7HE %, 3i: H E F, P, O*V1'! DED. 

Sex 11Ma! a 

Female 

Age . ..................................... yaars 

3. Which craft/tradu do you belong to 

I general labourer 

2 scafiolder 

3 drainlayer 

4-1 1 steelfixer 

5 bricklayer/blocklayer 

6 roofer 

7 1_ 
_I glazier 

8 : 
- -1 carpenter 

9 plumber 

10 electrician 

11 : 
- -1 gas fitter 

12. : 
- -; painter 

13 plasterar 

14 floor layer 

15 wall tiler 

16 1 
-1 other (pleaso 

spacify) ........... go.. 

4.1 am a .... 1 certified skilled craftsman/tradesman 

2 apprenticu craftsman/tradesman 

3 1__I not applicable 

How long is your trade/craft experience (including your 
apprenticeship/trainee period) ? 

.................. years 

6. How long have you been working on this site ? 
....................... months 

7. Are you a squad/gang leader ? ! 
--I 

Yes 

2 : 
--1 

No 
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I am under the direct employment of 

1 the main contractor 

2 1--: a subcontractor 

3 , --1 not applicable 

(a) If answer is 'not applicable' : 

are you self-employed ? 1 Yes 2 ! 
--1 

No 

are you a subcontractor ?11 Yes 2 No 

THE FOLLOWING ITEMS ARE CONCERNED WITH YOUR GENERAL BELIEFS. 
YOU ARE PRESENTED WITH A PAIR OF FORCED-CHOICE STATEMENTS 
FOR EACH ITEM. PLEASE 

-T-I-CK- 
THE STATEMENT WHICH IS CLOSER TO 

YOUR INCLINATION. 

Chiidren get into trouble because their parents punish 
them too much. 
OR 
The trouble with most children nowadays is that their 
parents are too easy with theT. 

Many of the unhappy things in people's lives are partly 
due to bad luck. (E) 
OR 
People's misfortunes result from the mistakes they 
make. 

One of the major reasons why we have wars is because 
people don't take enough interest in politics. 
OR 
There will always be wars, no matter how hard people 
try to prevent them. (E) 

4.1 In the long run people get the respect they deserve, in 
this world. 
OR 

! 
--I 

Unfortunately, an individual's worth often passes 
unrecognised no matter how hard he tries. (E) 

5. The idea that teachers are unfair to students is nonsense. 
OR 

! 
--I 

Most students don't realise the extent to which their 
grades are influenced by accidental happenings. (E) 
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Without the right breaks one cannot be an effective 
leader. (E) 
OR 
Capable people who fail to become leaders have not 
taken advantage of their opportunities. 

No matter how hard you try some people just don't like 
you. (E) 
OR 
People who can't get others to like them don't 
understand how to get along with others. 

Heredity plays the major role in determining one's 
personality. 
OR 
It is one's experiences in life which determine what one is 
like. 

9. -1 have often found that what is going to happen will happen.. 
(E) 
OR 
Trusting to fate has never turned out as well for me as 
making a decision to take a definite course of action. 

10. In the 
rarely 
OR 
Many t 
course 

case of the well prepared student there is 
if ever such a thing as an unfair test. 

imes exam questions tend to be so unrelated to 
work that studying is really useless. (E) 

11. Becoming a success is a matter of hard work, luck 
has nothing to do with it. 
OR 

--I 
Getting a good job depends mainly an being in the right 
place at the right time. (E) 

12. The average citizen can have an influence in government 
decisions. 
OR 

I--! This world is run by the few people in power, and there 
is not much the little guy can do. about it. (E) 

When I make plans, I am almost certain that I can make them 
wor k. 
OR 
It is not always wise to plan too far ahead because many 
things turn out to be a matter of good or bad fortune 
anyhow. (E) 
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14. *1 1 There are certain people who are just no good. 
OR 

! 
--I 

There is some good in everybody. 

15. In my case getting what I want has little or nothing 
to do with luck. 
OR 
Many times we might just as well decide what to do by 
+lipping a coin. (E) 

16. Who gets to be the boss often depends an who was lucky 
enough to be in the right place first. (E) 
(OR 
Getting people to do the right thing depends upon 
ability, luck has little or nothing to do with it. 

17.1 As far as world affairs are concernedg most of us are 
victims of forces we can neither understandq nor 
control. (E) 
OR 
By taking, an active part in political and social 
affairs the people can control world events. 

Is. 1 Most people don't realise the extent to which their 
lives are controlled by accidental happenings. (E) 
OR 

! 
--I 

There really is no such thing as "luck". 

19. *1 One should always be willing to admit mistakes. 
OR 

! 
--I 

It is usually best to cover up one's mistakes. 

20. It is hard to know whether or not a person really likes 
You. (E) 
OR 
How many friends you have depends on how nice a person 
you are. 

21.1 In the long run the bad things that happen to us'are 
balanced by the good ones. (E) 
OR 
Most misfortunes are the result of lack of ability, 
ignorance, la-ziness, or all three. 

22. With enough effort we can wipe out political 
corruption. 
OR 
It is difficult for people to have much control over 
the things politicians do in office. (E) 
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Sometimes I can't understand how teachers arrive at 
the grades they give. (E) 
OR 
There is a direct connection between how hard I study 
and the grades I get. 

2- 4.1 A good leader expects people to decide for themselves 
what they should do. 
OR 

1--: A good leader makes it clear to everybody what their 
jobs are. 

2.25. Many times I +eel that I have little influence over 
the things that happen to me. (E) 
OR 
It is impossible for me to believe that chance or 
luck plays an important role in my life. 

26. People are lonely because they don't try to be 
friendly. 
OR 
There's not much use in trying too hard to please 
people, if they like you, they like you. (E) 

There is too much emphasis an athletics in high school. 
OR 

j__j Team sports are an excellent way to build character. 

28. j__j What happens to me is my own doing. 
13R 
Sometimes I feel that I don't have enough control over 
the direction my life is taking. (E) 

29.1 Most of the time I can't understand why Politicians 
behave the way they do. (E) 
OR 

! 
--I 

In the long run the people are responsible for bad 
government on a national as well as an a local level. 

-filler items 
E score 1; otherwise 0 
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C. THE BELOW ITEMS DEAL WITH LIFE IN GENERAL. PLEASE TICK 
ON THE RESPONSE SCALE PROVIDED ONE POINT WHICH BEST SUITS 
YOU. 

An e,,,. pert who doesn't come up with a de+inite answer 
probably doesn't know too much. 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

IIUIIII 
I_II_I_II 

_I 

2. There is really no such thing as a problem that can't be 
solved. 
Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

3. A good job is one where what is to be done and how it is to 
be done are always clear. 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

IIIII a --------- I ---------------- I ------ I 
--------- : ------ 1 

4. In the long run it is possible to get more done by tackling. 
small, simple problems rather than large and complicated 
ones. 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

--------- ------ 

5. What we are used to is always preferable to what is 
unfamiliar. 

Strongly Slightly - Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

11 Is I 
--------- -------- ------- I 

"II 
IIS 
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A person who leads an even, regular life in which few 
surprises or unexpected happenings arise, really has a lot 
to be grateful for. 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

------------- 

7. I like parties where I know most of the People more than 
ones where all or most of the people are complete strangers. 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

It 10 61 11 11 11 
--------- 

-------- ------- ------ --------- II 

a. 

9. 

The sooner we all acquire similar values and ideals the 
better. 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

I would like to live in a foreign country for a while. (R) 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

Is 11 41 11 It II. 
--------- -------- ------- ------ --------- 

II 

10. People who fit their lives to a schedule probably miss most 
of the joy of living. (R) 

Strongly Slightlý Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

: 10 i! i! i 

It is more fun to tackle a COMPlicated problem than to solve 
a simple one. (R) 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

UIIIIII 
III I______ SSI 
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12. Often the most interesting and stimulating people a&e thcze 
who don't mind being different and original. (R) 

Strongly Slightly Slightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

13. People who insist upon a yes or no answer just don't know 
how complicated things really are. (R) 

Strongly Slightly Sl ightly Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

14. Many of our most important 
insufficient inforTation. 

Strongly Slightly 
Disagree Disagree Disagree 

--- ------ --------- ------ 

decisions are based upon 
(R) 

Slightly Strongly 
Neutral Agree Agree Agree 

15. Teachers or supervisors who hand cut vague assignments 
give a chance for one to show initiative and 
originality. (R) 

Strongly Slightly 
Disagree Disagree Disagree 

16. A good teacher is one who 
looking at things. (R) 

Slightly Strongly 
Neutral Agree Agree Agree 

makes you wonder about your way of 

Strongly Slightly ', Slightly Strongly 
Disagree Disagree Disagree. Neutral Agree Agree Agree 

D. LISTED BELOW ARE A NUMBER OF STATEMENTS CONCERNING PERSONAL 
ATTITUDES AND TRAITS. READ EACH ITEM AND DECIDE WHETHER THE 
STATEMENT IS TRUE OR FALSE AS IT PERTAINS TO YOU PERSONALLY. 

Before voting I thoroughly investigate the qualifications of 
all the candidates. 

True False 
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I never hesitate to go out of my way to help someone in 
trouble. 

True 1 
-- 

Fal se 

3. It is sometimes hard for me to go on with my work, if I am 
not encouraged. 

: 
__1 

True X1 -False 

4. 1 have never intensely disliked anyone. 

1 -, R: True : --! False 

5. On occasion I have had doubts about my ability to succeed 
in life. 

True 1 False 

6. 1 sometimes feel resentful when I don't get my way. 

True rL: False 

7. 1 am always careful about my manner of dress. 

: ýD True 1-11 False 

S. My table manners at home are as good as when I eat out in a 
restaurant. 

1 T: True False 

9. If I could get into a movie without paying for it and be 
sure I was not seen, I would probabl y do it. 

Tr: ue False 

10. On a, few occasions, I have given up doing something because 
I thought too little of my ability. 

True 1 False 

11. 1 like to gossip at times. 

True 1 False 

12. There have been times when I felt li ke rebelling against 
people in authority even though I knew they were right. 

True : 3E! False 
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No matter who I'm talking to, I'm always a good list n r. ee 

1 True 11 Fal se 

14. 1 can remember "playing sick" to get out of something. 

Z.. True X False I -- I -- 

15. There have been occasions when I took advantage of someone. 

True 1 il False 

16. I'm always willing to admit it when I make a mistake. 

: 
-k! 

True ! 
--I 

False 

17. 1 always try to practice what I preach. 

12E! True False 

18. 1 don't find it particularly difficult to get along with 
loud mouthedq obnoxious people. 

12ý1 True False 

19. 1 sometimes try to get even, rather than forgive and forget. 

True T! False 

4.0. When I don't know something I don't at all mind admitting 
it. 

:T False , --, 
True 

21. 1 am always courteous, eAýen to people who a re disagreeable. 

1 T-1 True ! --I False 

22. At times I have really insisted on having things my own way* 

True 11_2ý1 False 

There have been occasions when I felt like smashing things. 

True X-', False 

24. 1 would never think of letting someone else be punished for 
my wrongdoings. 

! R-! True : --1 False 
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25. 1 never resent being asked to return a favour. 

X True 1 Fal se 

26. 1 have never been irked when people expressed ideas vary 
different from my own. 

1 True False 

27. 1 never make a long trip without checking the safety of my 
W- car. 

True 1 False 

28. There have been times when I was quite jealous of the good 
fortunes of others. 

True ! ]E: False 

29. 1 have almost never felt the urge to tell someone off. 

1. L: True False 

30. 1 am sometimes irritated by people who ask +avours of me. 

True 13E: False 

31. 1 have never felt that I was punished without cause. 

!. Z True False 

32. 1 sometimes think when people have a misfortune they only 
got what they deserved. 

True T: False 

33. 1 have never deliberately said something that hurt someone's 
feelings. 

! Z-1 True False 

X= score 1; otherwise 
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E. PLEASE INDICATE ON THE RESPONSE SCALE PROVIDED ONE POINT 
WHICH BEST APPLIES. 

1. Novelty has a great appeal to me. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

2. 1 crave excitement. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agrea 

3. It's a wonderful feeling to sit surrounded by your 
possessions. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

-------- -------- ---- ---- -- ----- ----- --- -- ---- 
4. There are a few things more satisfying than really to 

splurge on something ---- b ooks, clothes7 furniture, etc. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

5. Only the desire to achieve great things will bring a man's 
mind into full activity. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

1 It 
-------- -------- ---- 

I 
---- I --- I 

---- I ----- --- 
i 
-- ---- 

6. Nothing is worse than an of fensive odour. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 
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In most conversat 

Slightly 
Disagree Disagree 

I really envy the 
off to his face. 

ions, 1 tend to bounce +rcm 

Slightly No Slightly 
Disagree Answer- Agree 

man who can walk to anybod 

Slightly Slightly 
Disagree Disagree Disagree 

9.1 could really shock people 
things I think. 

topic to topic. 

Strongly 
Agree Agrm-- 

y and tell him 

No Slightly Strongly 
Answer Agree Agree Agree 

--------------- 

if I said all of the dirty 

Sligh I tly Slightly No Slightly Strongly - 
Disagree Disagree Disagree Answer Agree Agree Agree 

: 
-------- 11 -------- 

Is 
------: -----I------II-----I 

10. There are a few more miserable e,, -. periences than going to bed 
night after night knowing you are so upset that worry will 
not let your sleep. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

11.1 tend to make decisions on the spur of the moment. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

12. Little things upset me. 

Slightly Slightly 
Disagree Disagree Disagree 

I 
----------------- 

13. Drop reminders of yourself 
trail will be well remembei 

No Slightly Strongly 
Answer Agree Agree Agree 

wherever you go and your life's 
-ed. , 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

-------- -------- ---------------- -------- ------ 
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14.1 like nothing better than having break+ast in bed. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

:---- -- : 
-------- 

It 
-------- 

It 
-----I, ------i: 

15. My mood is easily influenced by people around me. 

Slightly Slightly No Slightly Strongly 
Disagree Disagree Disagree Answer Agree Agree Agree 

aoy-ggmmguts 

----------------------------------------------------------- 
PLEASE CHECK TO ENSURE THAT YOU HAVE ANSWERED ALL ITEMS. 
THANK YOU VERY MUCH FOR YOUR COOPERATION. 

------------------------------------------------------------ 
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Department of Building 

*. L Chambers Street. Edinburgh EHI 1HX ; ersiuvr W, Telephone 031-225 8432 

Dear Sir/madam, 

Head of Department 
Professor VB Torrance, MSc. PhD. FCIOB. FBIM 

your ref 

our ref BL/CFH 

date As Postmark 

RESEARCH IN CONSTRUCTION PROJECT PERFORMANCE 

Project performance at site level is recognised as being crucial 
to every contracting organisation in the industry and yet there is 

.a paucity of theoretical and empirical knowledge on the sub ject. 

In an effort to expand the body of knowledge pertaining to project 
performance, the Department of Building is currently conducting 
research into project performance with the primary aim of shedding 
more light on this compleýx organisational phenomenon. 
Accordingly, this Department is seeking your co-operation in 
support of this research objective. Your organisation could 
assist by permitting our Research Associate Mr. Bobby T. C. Lim, 
B. Sc., M. Sc., access to certain construction sites for the purpose 
of administering a questionnaire document to site personnel. A11 
resconses will be treated with strictest confidence and no names 
, illi appear in the research report. 

We enclose herewith a stamped addressed 
facilitate your early reply. We look 
and t-hanking you in anticipation. 

Yours faithfully, 

Professor 7. B. Torrance 
Head of the Depart=ent oll: Building 

envelope and a form to 
forward to your co-operation 
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RESEARCH BRIEF 

RESEARCH IN CONSTRUCTION PROJECT PERFORMANCE 

OBJECTIVE 

The major goal is the postulation of a theoretical framework for 
project performance and from which potentially useful indicators for 
project performance enhancement may be yielded. Moreover, an attempt 
will be undertaken to evaluate quantitatively the extent of influence 
each of the predictor variables have on project performance. The 
above will contribute toward a formal understanding of project 
performance and its attainment. Research such as this would benefit 
the construction industry andr in particularr contracting 
organisations. 

DATA COLLECTION 

The job of undertaking the verification of the postulated theoretical 
framework requires data from construction sites. Data related to 
specific areas of a project will be collected via questionnaire 
documents. The specific areas are: - 

a) situational constraints; 
b) project characteristics; 
C) external & site environments; 
d) human personality traits; 
4ý) site organisation & management; 

and f) project performance 

The data sought are non-confidential. Two different sets of 
questionnaire documents will be administered; one to site management 
personnel and the other to site operatives. The former will probably 
take between 20 to 25 minutes and the latter about 10 minutes to 
complete. 
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REPLY FORM' 

To: Mr. 
' 
Bobby T. C. Lim, 

Department of Building, 
Heriot-Watt University, 
Chambers Street, 
EDINBURGH, 
EH1 1HX 

From: Name of 

Position in organisation ................. 00 ............ 0 ... 0. 

Name of organisation ... 0 ............ 00 ..... 0.0.0 ..... 0.00.000 

Address .................... 0..... 00000000000000000000000*0000 
a0000090000000000 

Telephone No . .......................... .......... 000000000,0 

Re: Research in Construction Project Performance 

Please tick response 

We are pleased to extend our co-operation 

(2) We are not able 
'to 

extend our co-operation (Please give 
reasons) 
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Department of Building 

rsity 
Chambers Street, Edinburgh EHI 1 HX 

u nive-6 Telephone 031-225 8432 

Head of Department 
Professor VB Torrance, MSc. PhD. FCIOB, FBIM 

your ref 

our ref VBT/CFH 
date 

Dear Sir/Madam, 

RESEARCH IN CONSTRUCTION PROJECT PERFORMANCE 

Thank you very much for your positive response. 

Date as postmark 

Io enable us to undertake It-he selection of construction s4tesr we 
would greatly appreciate if you could complete the reply 

iorms 

attached as soon as possible. Please submit to us as many 
building projects as possible. Enclosed. you will find a stamped 
addressed envelope for your reply. 

Once again ou-- thanks for your co-operation, 

Yours faithfully, 

"orrance Professor V. B. T 
Head of the Department of Building 
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REPLY FORM 

Name of participating organisation .............................. 

000. *00000000*9000.0000a0000.00.0.. 0.000*00*. a0*0090e000**0a0,,, 

Do yoU wish to receive a synopsis of research findings 
(Please tick) [: ) YES [: I NO 

PLEASE NOTE: - 

1) Submit building Projects only, as many as possible; 

2) Preferably new construction work but certain types of 
alterations/renovations projects may be compatible with the needs 
of the research programme. 

f 
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PLEASE USE ONE FORM PER PROJECT 

PROJECT PARTICULARS 

Project title ...................................................... 

Site location (street/road) ........................................ 
(city/town) .......................................... 

Building type 
(please tick) 

M 

rl 

[:: I 

residential 

co=ercial 

industrial 

educational 

recreational 

co=unal 

offices 

other (please 
specify) .......................... 
.0.0000000044000A00004000400000000 

Project is ...... r7 new construction 

M alteration/renovation 

Contract sum (approx. in Sterling Pounds) E ............ 

Contract commencement date ............................. 

Contract completion date ............................... 

Percentage completed to date (approx. ) .................. 

Name of site agent/manager ..................... 000000*0 

site telephone number .................................. 
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