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results showed convergence in support of the multidimensional conceptualization of teamwork
climate, and also show that teamwork climate significantly and positively influences workgroup
members’ in-role, extra-role, compliance, and deference behavior. These findings provide compelling
indication that teamwork climate is an important and efficient determinant of cooperative behavior
within TMO contexts and, in so doing, make an important contribution to the extant and construction
engineering and management lines of literature on work climates. This study also makes an important
contribution to the debate in the extant literature about how to model the four climate dimensions, in
so far as it shows that a superordinate multidimensional conceptualization maximizes predictive
utility, theoretical parsimony and bandwidth. Finally, this study makes an important contribution to
practice, as it focuses project managers” attention on creating the generative project environments for
the four optimal conditions for teamwork.

Keywords: Alignment, Cooperation, Cross-Functional Workgroup, Teamwork Climate,

Temporary Multi-Organization (TMO).

Introduction

Construction projects are complex adaptive systems involving many differentiated yet
complementary functional specialisms that tend to be across —rather than within—firms and have
high interdependencies in inputs, processes and outcomes (Hobday, 1998). Workgroup members in
such temporary multi-organizations (TMOs) as coalitions are, thus, boundary spanners. The
managerial imperative for joint-production in construction TMOs becomes, essentially, one of cross-
functional integration (Lawrence and Lorsch, 1967). This shift in emphasis from (the management of)
task execution (taskwork) and towards issues of coordination and cooperation (teamwork) is an
enduring challenge for construction projects. Teamwork has been defined conceptually as “a set of

interrelated cognitions, attitudes, and behaviors contributing to the dynamic processes of
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performance” (Salas et al., 2008:541). Performance here refers to the actual activity engaged in (the
behaviour) that advances the goals of the social collective — not an appraisal of the outcomes of that
activity, which is effectiveness (Dulaimi and Langford, 1999; Salas et al., 2008). The question of how to
foster effective teamwork in joint-production environments has attracted, and continues to attract, a
lot of attention from researchers. One of the key discoveries of previous research in this area is that
favourable (shared) cognitions about the work environment and its expected behaviour can promote
effective teamwork and cooperation (DeChurch and Mesmer-Magnus, 2010; Mohammed et al., 2010).
Previous research also highlights the crucial role of training, coaching and facilitation (i.e.
teambuilding activities) in creating and sustaining favourable group cognitions (Salas et al., 2008).

In the context of construction projects, efforts at promoting effective teamwork mainly take the
form of interventions for socialization, and focus on the creation of conducive work environments.
Such efforts are broadly represented by the partnering ethos (Anvuur and Kumaraswamy, 2007).
Based on an extensive analysis and synthesis of the extant literature, Anvuur and Kumaraswamy
(2007) developed a conceptual model for partnering and alliancing. The model emphasizes the
formative role of four factors in promoting effective teamwork in TMO workgroups: common goals,
equal status, integrative interactions, and authority support. The four factors (explained later) are
properties of the TMO workgroup environment. They are distinct yet highly interrelated and
mutually reinforcing concepts; thereby representing a superordinate multidimensional latent
construct (Law et al., 1998), referred to this study as teamwork climate. Our labeling of this
superordinate multidimensional construct as teamwork climate is consistent with the enduring
definition of climate as perceptions of the policies, practices and procedures that a social collective
rewards, supports, and expects (cf. Schneider and Reichers, 1983; Kuenzi and Schminke, 2009). We

focus here on TMO workgroup members’ individual perceptions of their workgroup environment —
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i.e. psychological climate — rather than their shared perceptions of the TMO workgroup environment
(i.e. workgroup climate), not least because the latter ultimately emanates from the former (cf.
Schneider and Reichers, 1983; Mathisen ef al., 2006; Kuenzi and Schminke, 2009). Thus, with this
definition of climate, a distinction is drawn between teamwork climate and with culture, which
pertains to deep-seated and enduring manifestations of the worldview and values of a social
collective, usually through its forms (e.g. artifacts, legends and symbols) (Fellows and Liu, 2013;
Schneider et al., 2013). Indeed, in the context of TMO project settings, it has been argued that
application of the notion “project culture’ to most projects (except perhaps some mega-projects) is
misleading (Fellows and Liu, 2013: 4).

The notion that the workgroup environment influences teamwork in construction TMO
settings is not new. Indeed, the importance of the TMO workgroup environment has been highlighted
in numerous conceptual and critical success factors (CSFs) studies of project effectiveness (cf. Anvuur
and Kumaraswamy, 2007). Construction management research studies have also reported significant
teamwork consequences of one or another of the teamwork climate dimensions (e.g. Brookes et al.,
2006; Tuuli and Rowlinson, 2009). However, there is as yet no systematic empirical test of the
interactive effects of all four teamwork climate dimensions in a construction TMO workgroup setting.
The purpose of this paper is to redress this by empirically testing the effects of the multidimensional
teamwork climate construct on the cooperation of project actors with their TMO workgroups. If
support were to be found for the hypotheses put forth in this paper linking teamwork climate to
individuals’ cooperation, this would also constitute a needful and substantive validation of the
conceptual framework developed by Anvuur and Kumaraswamy (2007). In the sections that follow, a
brief description of the conceptual model developed by Anvuur and Kumaraswamy (2007) is

presented, along with the study hypotheses. Next, the data collection and analysis methods are
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described. We then present the results of the data analyses and discuss the implications of our

findings for research and practice.

Conceptual model

The framework developed by Anvuur and Kumaraswamy (2007) is as shown in Fig. 1, except
for clarity and consistency in terminology, “cooperative interactions” has been replaced with
“integrative interactions”. The dominant construction industry conditions that were the original
drivers for the partnering motif and still persist to this date, are depicted in the left-hand column of
Fig. 1. The four teamwork climate dimensions in column 3 (third from left) are process benefits from the
implementation of the key components of partnering in column 2. The first teamwork climate
dimension, equal status, underscores the presence of a workgroup environment characterized by
mutual professional respect for members” work inputs. The second dimension, integrative
interactions, reflects the extent to which workgroup interactions are inclusive, constructive and take
place in a positive and non-threatening environment. The third dimension of the teamwork climate
construct, common goals, underscores the presence and salience of a normative goal frame that
motivates workgroup members to enact such behaviors as are necessary to advance the goals of the
workgroup. The final dimension, authority support, underscores the presence and abundance of
senior management support for collaborative working; this implies both articulated support (e.g. in a
project charter and use of underlying contracts — or relevant amendments to conditions of contract —
that are supportive of the development of relational norms) and enacted support (e.g. budget
allocation and authority to ‘do deals” independent of direct functional interference). These teamwork
climate dimensions, acting in concert, lead to the content benefits of partnering (e.g. cooperation, project
effectiveness, innovation) in the right-hand column of Fig. 1. Note also that many other cognitive and

affective processes mediate the effects of the content benefits (e.g. interpersonal trust, positive affect,
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group identification). Thus, teamwork climate is conceptualized here to be associated with global
individual, collective and project level outcomes.

The four teamwork climate dimensions are interrelated and reinforcing; they are
conceptualized as reflective dimensions of a superordinate multidimensional (teamwork climate)
construct. For example, authority support, when present, helps to stabilize the normative goal (i.e.
common goal) frame in workgroup members through “goal contagion” effects and when absent, can
create subversive undercurrents to any shared cognition developed by workgroup members
(Lindenberg and Foss, 2011). Integrative interactions, when experienced by individuals in workgroup
settings, create feelings of professional respect, self-worth and equal status to significant others. A
detailed explication of the theoretical antecedents of the four teamwork climate dimensions and their
conceptual and practical relevance to construction TMOs is provided in Anvuur and Kumaraswamy
(2007); however, a brief description is presented below.

The four teamwork climate dimensions were proposed by Allport (1954) in what is known as
the “contact hypothesis”, as the optimal conditions for reducing prejudice in intergroup interactions.
Allport’s (1954) formulation of the contact hypothesis formed the foundations of a strong and
established research tradition on intergroup contact theory, involving field, experimental, archival,
and survey research (Pettigrew, 1998). Early research on the contact hypothesis focused mainly on
racial and ethnic targets while later research extended the focus to also include a diverse range of
targets like the elderly, disabled people, and employees of companies that have undergone a merger
or acquisition (cf. Gaertner and Dovidio, 2000). Pettigrew and Tropp (2006) performed a meta-analytic
test of intergroup contact theory using 713 independent samples from 515 studies. Their findings
show that, rather than being essential for intergroup interactions to take place, Allport’s four

conditions facilitate the achievement of positive outcomes in intergroup interactions. Their results also
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show that contact effects generalize to the entire outgroup and across contact settings. Pettigrew and
Tropp (2006) concluded that intergroup contact theory should be extended to other groups as well, as
a general social psychology theory. Further, upon closer examination of their results, Pettigrew and
Tropp (2006) concluded that the four optimal conditions are “best conceptualized as an interrelated
bundle rather than as independent factors” (p.751).

Within the work climate literature, West (1990; West and Anderson, 1996) proposed a climate
for workgroup innovation model consisting of four factors, similar to the contact factors: clarity of and
commitment to objectives (‘vision’); participation; task orientation; and support for innovation. West
and Anderson’s (1996) task orientation factor is based on Tjosvold et al.’s (1986: 127) notion of
constructive controversy: frank and open-minded exploration of all views on a group decision
problem, and their integration into high quality final solutions. Anderson and West (1998) developed
and validated the climate for workgroup innovation model in the Team Climate Inventory (TCI).
Anderson and West (1998) compared two models of the TCI: a four-factor correlated model
comprising the original four factors, as stated above; and a five-factor correlated model in which
participation was replaced with two factors — participative safety, and interaction frequency.
Participative safety implies an inclusive and interpersonally safe workgroup environment, while
interaction frequency is self-explanatory. Anderson and West (1998) found that both the four- and
five-factor TCI models fit the data well, with negligible differences in fit between them. Anderson and
West (1998) finally settled for the five-factor TCI model to maximize predictive utility, and called for
future research to confirm the dimensionality of the TCI. Further, they noted that (West and
Anderson, 1996; Anderson and West, 1998): a single factor may underlie the TCI factors, but argued
they are best conceptualized as a correlated set; and that the TCI factors are likely to be useful in

predicting other facet-specific workgroup climates. A recent systematic review and critique of the
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organizational climate literature by Kuenzi and Schminke (2009) showed that facet-specific work
climates can — and do —have effects beyond their immediate facet-specific outcomes. Studies
examining the dimensionality of the TCI have found support for both four- and five-factor TCI
models, and at both individual and workgroup levels of analysis (e.g. Mathisen et al., 2004; Mathisen
et al., 2006). Mathisen et al. (2006: 32) also found that a second-order one-factor TCI model “showed
almost comparable fit at both individual and team levels to the first-order four-factor model”.
Therefore, they concluded that a multidimensional latent variable approach to work climate might
hold much promise. However, it is argued that interaction frequency per se, as a separate climate
dimension, is conceptually redundant since frequent interaction is an inherent characteristic of the
proximal workgroup in joint-production contexts (cf. Anderson and West, 1998: 236; Lindenberg and
Foss, 2011).

Carson et al. (2007) studied the effects of the ‘internal team environment” and ‘external
coaching’ on shared leadership and team performance. They conceptualized ‘internal team
environment” as a superordinate multidimensional construct with ‘shared purpose’, ‘social support’,
and “voice’ as its first-order reflective dimensions. Carson et al.’s (2007: 1222) shared purpose, defined
as similar understandings of and focus on collective goals, is conceptually equivalent to common
goals in the present study. Carson et al. (2007: 1222) defined social support as “team members’ efforts
to provide emotional and psychological strength to one another” and voice, as “the degree to which a
team’s members have an input into how the team carries out its purpose”. Thus, social support and
voice are subsumed under the integrative interactions dimension in the present study. Carson et al.’s
(2007) conceptualization of internal team environment does not, therefore, include equal status and

authority support, both important formative facets of the workgroup environment.
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Previous research, thus, provides broad support for the multidimensional conceptualization of
teamwork climate construct, with global individual- and group-level outcomes (see Fig. 1). As the
review by Anvuur and Kumaraswamy (2007) shows, the teamwork climate dimensions are also
germane to the joint-production context of construction TMO workgroups, and have each been
identified as having formative roles in the parallel lines of extant on teams, teamwork and team
performance. However, in the lines of extant literature, there is a paucity of studies that include the
common goals, equal status, integrative interactions, and authority support in multidimensional
construct designs, and with individuals” cooperation as an outcome. Within the CMR literature, there
is, to the best of the authors’ knowledge, no multidimensional study of the teamwork climate factors.
The present paper responds to this need by empirically testing hypotheses linking the
multidimensional teamwork climate construct to individuals” cooperation with their TMO
workgroups. The present study also constitutes useful validation of the conceptual framework in Fig.
1, as recommended by Anvuur and Kumaraswamy (2007), and in so doing provides greater
confidence in its substantive utility and deployment. The individual level of analysis is adopted in this
paper. Cooperation is conceptualized as individuals” performance behaviors that advance the goals of
their proximal workgroups, and has four dimensions in terms of whether and to what extent role-
incumbents (Tyler and Blader, 2001): creditably perform their work roles (in-role behavior); go the extra
mile and undertake extra task activities or help colleagues with their work-related problems (extra-role
behavior), adhere comprehensively to work-related rules and procedures (compliance behavior), and
defer to relevant authorities or ‘best practice” standards of appropriate conduct where rules or norms
are non-existent or vague (deference behavior). The four performance behaviors are context-specific and
constitute distinct, yet interrelated manifestations of the cooperation of individuals” with their

workgroups. The construct validity and substantive utility of this four-dimensional conceptualization
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of cooperation in construction has been established in previous studies (e.g. Anvuur and

Kumaraswamy, 2012; Anvuur et al., 2012).

Hypotheses

Hypotheses connecting climates to individuals’ cooperation were already tenable in the extant
literature before the present study. For example, within the extant literature, justice climate (e.g.
Naumann and Bennett, 2000; Liao and Rupp, 2005; Walumbwa et al., 2008) and involvement climate
(e.g. Richardson and Vandenberg, 2005) have been shown to predict individuals” extra-role behaviors.
Within project contexts, Thamhain (2004) found that the project team environment positively
influenced team performance in the 76 technology-based project teams he studied. Thamhain (2004)
operationalized project team environment as including factors such as professional recognition,
respect and senior management support; these factors are reflected in the equal status and authority
support dimensions of the teamwork climate construct in the present study. In their study of the social
network basis of knowledge management in project contexts, Brookes et al. (2006) found that
professional respect was significantly correlated with the effective sharing of information and
knowledge among workgroup members, what they termed relationship “conductivity”. Using a
survey sample of 380 built environment managers nested in 115 construction teams, Tuuli and
Rowlinson (2009) examined the multi-level effects of empowerment climate on individuals’ in-role
and extra-role behaviors. They conceptualized empowerment climate as reflecting the structural

properties of the work environment, including access to information, resources, support, and power
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and an opportunity to thrive. Their conceptualization of empowerment climate is, thus, consistent
with the conceptualization of authority support in the present study. Tuuli and Rowlinson (2009)
found that empowerment climate significantly and positively influenced individuals’ in-role and
extra-role behaviors, both directly and indirectly (through psychological empowerment). Thus, on the
basis of previous research, and consistent our conceptual model, teamwork climate is expected to
influence all four dimensions of an individual’s cooperation with the workgroup; more formerly, we

hypothesize thus:

Teamwork climate will significantly and positively influence TMO workgroup members’ in-role

(Hy), extra-role (Hz2), compliance (H3), and deference behaviour (Hs).

Further, this research seeks to inform this debate in the extant literature about whether the
teamwork climate construct is best represented by its dimensions as a set or as a multidimensional
construct. As noted earlier, Pettigrew and Tropp’s (2006) meta-analytic study concluded that the four
teamwork climate dimensions—common goals, equal status, integrative interactions, and authority
support—are best conceptualized as an “interrelated bundle”, with authority support being “may be
an especially important for facilitating positive contact effects” (p.766). West (1996; 1998) concluded
that the four factors are best conceptualized as a correlated set, and also suggested a primary role for
authority support. In contrast, Carson et al. (2007; also see Daspit et al., 2013) modeled, and found
support for ‘internal team environment” as a superordinate construct, although that construct tapped
only two dimensions of climate: common goals (i.e. “‘shared purpose’) and integrative interactions (i.e.
‘social support” and ‘voice”). This stalemate about how to model the teamwork climate construct

reflects a rift between maximizing predictive utility (i.e. using a multivariate structural model), and
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providing theoretical parsimony and bandwidth (i.e. using a superordinate or aggregate model) (Law
et al., 1998; Edwards, 2001). The lack of consensus on the conceptualization of the teamwork climate
dimension also reflects a broader debate in the literature about the utility of multidimensional
constructs relative to their dimensions. Edwards (2001) concluded that, although the available
evidence to date is stacked against their use, questions about the substantive utility of
multidimensional constructs in organizational behavior research can—and should —be examined
empirically; we do so in this study for the teamwork climate construct, using the integrative analytical
framework proposed by Edwards (2001) and two cross-cultural samples, one from the UK (N = 381;
hereafter Study 1) and the other from Hong Kong (N = 140; hereafter, Study 2). The methods of

research used in Studies 1 and 2 are discussed in the following section.

Sample and procedure
Study 1

The questionnaire responses analyzed in Study 1 were from 381 chartered built environment
professional managers in the UK. Average age of the participants was 50 years. Average total
experience of the participants in construction was 30 years and average experience in current position
was 11 years. All participants held managerial positions in the projects on which they reported, and
all but 55 of them had at least a bachelor’s degree. The sample consisted of 362 Caucasians, 8 Asians, 8

Africans and 3 participants of other ethnicities. This sample included 366 men and 15 women. The
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proportion of women managers in the sample (about 4%) compares reasonable well with the total
proportion of women employed in the UK construction sector (about 10%, see Worrall et al., 2010).

Items for this Study 1 were merged into a larger questionnaire instrument that was itself a
conceptual replication of an earlier Hong Kong based study (see Anvuur, 2008). A focus group
discussion involving senior academic colleagues was used to make further refinements to the broader
questionnaire instrument to make it more appropriate to the UK context. The final questionnaire
instrument was entitled “Research Study into Impact of Professional Relations on Performance in
Projects” to reflect the broader aims of the study. Data collection for study 1 was undertaken between
July and September 2010.

The aim was to survey built environment professional managers in the UK who have recent
project experience. As the theoretical population was unknown, a study population was defined using
the following sampling procedure: First, the accessible population was defined as UK-based chartered
(i.e. with ‘Member’ or ‘Fellow” designation) built environment professional managers with project
management expertise. Second, we searched the accessible professional membership directories such
as the Chartered Institute of Building, and the Royal Institution of Chartered Surveyors, for chartered
professionals with project management as a specialism, and who also have full postal or email
addresses. This resulted in a sampling frame of 4290 professionals. We randomly selected 2000
professionals and invited them to participate in the study. Third, in order to identify and include only
those with recent project experience, we asked respondents to indicate if they were directly involved
in a construction project that was completed between 2005 and 2010 or currently ongoing but
relatively advanced (yes/no). Respondents who answered ‘yes’ to the screening question (hereafter
the “eligibles’) were asked to respond to the whole questionnaire. Those who answered ‘no’ (hereafter

the ‘non-eligibles’) were directed, via a skip routine, to answer only demographic and social
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preference questions. The questionnaire items (save socio-demographic items) were tailored to a
project context by expressly asking respondents to focus on their proximal TMO workgroup within
one and the same specific project.

The postal questionnaire was printed as an A5 booklet and mailed to potential respondents
together with an enclosed business-reply envelope and a cover letter that detailed the particulars of
the research study (i.e., researchers involved; purpose of study; nature of and how to the answer
questions; importance and voluntary nature of participation; need for accuracy and assurances of
confidentiality; data protection notice; approximate time to complete the survey; the aggregate nature
of the ensuing data analyses and reporting; and when and how to return the completed questionnaire
booklet). Some four hundred and forty-one (441) of those invited to participate in the study had email
addresses, and were sent a link to a web version of the questionnaire developed in Opinio software;
this granted customized content and anonymity to respondents. After two mailings (for the postal
questionnaire) and two email reminders (for the web version), the following results were received: 405
‘eligible’ responses; 49 ‘non-eligible” responses; and 97 returned questionnaires. This represents a
response rate of 21%, or the higher rate of 23% when ‘non-eligibles” in the sampling frame are
adjusted for. As not all undelivered postal mails are returned, this response rate is a conservative
estimate, and compares reasonably well with those reported for similar UK studies. For example,
Ankrah et al. (2009) received a response rate of 15% to their questionnaire survey; Bryde (2008)
received a response rate of 12%; and Li et al. (2005) received a response rate of 12% to their
questionnaire study.

The impact of item non-response bias was assessed using the missing value analysis (MVA)
module in SPSS and following conventional guidelines for identifying missing data and applying

appropriate remedies (Hair ef al., 2010). This resulted in 21 cases being discarded for missing for more
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than 5% data. No noticeable missing data pattern was observed for the remaining 384 cases. Little’s
test of data missing completely at random (MCAR) was nonsignificant [x2i14126 = 14364.25, p = .079],
indicating that there is no significant difference between the observed missing data pattern in the
sample and a random pattern. At this stage, a further three cases were discarded for missing data on
the non-metric control variables (i.e. gender, age, grade, nationality, ethnicity) in our study; two were
missing data on all five control variables and the third, on nationality and ethnicity. The expectation-
maximization data imputation method (cf. Hair et al., 2010) was used to impute replacement values
for missing metric data. The binary logistic regression procedure in SPSS was used to statistically test
the odds that six demographic variables and three project characteristics were related to high-effort (n
= 123) rather than low-effort (reference category; n = 258) respondents. The results showed that no
systematic differences existed between low-effort and high-effort respondents: nonsignificant ratio
test [x2(df =10) = 8.301, p = .599]; nonsignificant score test [x*(df = 10) =7.873, p = .641]; nonsignificant
associations between individual predictors and high-effort respondents (p > .05); nonsignificant
Hosmer and Lemeshow (H-L) goodness-of-fit test [x?(df = 8) = 3.105, p = .928]. The presence of social
desirability bias in the data was tested using Strahan and Gerbasi’s (1972) 10-item short version of the
33-item Marlowe-Crowne Social Desirability scale (Crowne and Marlowe, 1960). Social desirability
bias is bias that is associated with self-reported survey data, and exists because of a general human
tendency to obey demand characteristics (‘fake good’) when self-reporting attitudes and behaviors
(Mitchell and Jolley, 2001). All the Pearson’s correlations (N = 381) were near zero (i.e., ¥ < 10.201) and
statistically nonsignificant (p >.05), suggesting that the study constructs are not significantly tainted
with social desirability bias (Mitchell and Jolley, 2001). The results of the data examination provide
methodological and empirical reasons to believe that the analysis sample of 381 cases was not biased

and is suitable for the subsequent analyses.
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Study 2

The questionnaire responses analyzed in Study 2 were from 140 chartered built environment
professional managers in Hong Kong. The average age of the participants was 44 years. The average
total experience of the participants in construction was 20 years and average experience in current
position was seven years. All participants held managerial positions in the projects on which they
reported, and all but three of them had at least a bachelor’s degree. The sample comprised 101
Chinese, 37 Caucasians and two participants of other ethnicities. The gender composition of the

sample was 135 male and 5 female participants.

The survey instrument design, data collection and examination procedures were similar to
those in Study 1, and have been described in detail elsewhere (Anvuur and Kumaraswamy, 2012;
Anvuur et al., 2012). Items were drawn from a larger Hong Kong questionnaire survey, data collection
for which commenced in November 2006 and ended in March 2007. The questionnaire was sent out to
1100 potential respondents randomly drawn from a sampling frame for a study population defined
using a purposive sampling procedure, as described earlier for Study 1. Out of this number 153 valid
responses were received, representing a response rate of 18% or the higher rate of 20% when adjusted
for the ‘non-eligibles’ in the sampling frame. This response rate compares reasonably well with those
reported for similar Hong Kong studies (e.g. Phua, 2004).
Measures

Items measuring the four dimensions of individuals” cooperation with their workgroups (in-
role, extra-role, compliance, and deference) were based on Anvuur and Kumaraswamy (2012) and
were scored on a 5-point response format (1 = never to 5 = very often). In-role behaviour was measured

using four items. A sample item reads ‘I fulfill the responsibilities specified in my job description’.
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Extra-role behaviour was assessed with four items, for example, ‘I volunteer to do things that are not
required in order to help my workgroup’. Compliance behaviour was measured with three items. A
sample item reads ‘I comply with work related rules and regulations’). Deference behaviour was
assessed with three items, for example, ‘I willingly follow my project organization’s policies’. See
Appendix (items 1—14) for scale items for the cooperation dimensions.

The teamwork climate dimensions (integrative interactions, authority support, common goals,
and equal status) were measured with 19 items (items 15—33, Appendix) each scored on a 5-point
response format (1 = strongly disagree to 5 = strongly agree). Integrative interactions implies frequent
interactions among workgroup members in joint decision-making and problem-solving, and was
measured using four items (items 15—18, Appendix) adapted from the “interaction frequency’
subscale (a = 0.84) of Anderson and West's (1998) Team Climate Inventory (TCI). A sample item reads
‘“We meet frequently to talk both formally and informally’. Common goals was measured with six items
(items 25—30, Appendix) adapted from the 11-item ‘vision” subscale (a = 0.94) of Anderson and
West’s (1998) TCI. The TCI vision subscale reflects the extent of clarity, sharedness, attainability and
importance of workgroup objectives, and is consistent with the conceptualization of common goals in
the present study (e.g. ‘I very much agree with my workgroup's objectives’). Authority support reflects
the extent of support of the authorities, procedures and norms for joint decision-making and problem
solving in the workgroup. This was measured with six items (items 19—24, Appendix) adapted from
Siegel and Kaemmerer’s (1978) “support for creativity” scale (split-half reliability = 0.94). A sample
item reads ‘Our ability to function cooperatively is respected by the leadership’. Equal status in a
workgroup context implies mutual recognition, appreciation of and opportunities for individuals’
contributions to the workgroup effort. Equal status in a workgroup context implies mutual

recognition, appreciation of and opportunities for input. This facet was measured in Study 1 with
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three items (items 31-33, Appendix: Study 1) adapted from Anderson and West’s (1998) 8-item
‘participative safety” subscale and in Study 2, with four items that assessed equal status (items 31-34,
Appendix: Study 2) adapted from Tyler and Blader’s (2001) 8-item ‘respect for work” scale (e.g.
‘Colleagues in my proximal workgroup value what I contribute at work”).

Control variables. We included controls for the effects of ethnicity, age, gender and educational
attainment in order to account for these possible alternative explanations for the cooperation of
individuals with the TMO project workgroups. In both Studies 1 and 2, gender and education were
dummy-coded to test the effects of being female (i.e. male = 0) and holding a postgraduate
qualification (i.e. bachelor's and below = 0), respectively, on in-role, extra-role, compliance, and
deference behavior. Ethnicity was dummy-coded to test the effects of being Caucasian (i.e. non-
Caucasian = 0) in Study 1 and Chinese (i.e. non-Chinese = 0), while age was dummy-coded to test the
effects of being older than 50 years (i.e. <50 years = 0) in Study 1, and older than 40 years (i.e. <40 years
=0) in Study 2.

Instructions preceding the questionnaire items in both Studies 1 and 2 (save the demographic
and social preference items) oriented respondents to focus on their role and proximal cross-functional
workgroup within one and the same construction project that they were recently involved in within 5
years of survey date. This is in keeping with the conceptualizations of the teamwork climate and
cooperation constructs, and also increases the accuracy of the measures by ensuring that they are
specific to a TMO workgroup and by minimizing the potential impact of recall bias.

Analysis procedure

The statistical procedure used was structural equation modeling (SEM), using AMOS software
(Arbuckle, 2011). The two-step approach to SEM (Anderson and Gerbing, 1992) was adopted. First,

confirmatory factor analysis (CFA) was performed to assess the fit to the data of the multidimensional
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CFA model with the first-order latent constructs integrative interactions, authority support, common
goals, and equal status loaded onto a superordinate latent construct (four-factor superordinate
model). The fit to the data of our hypothesized four-factor superordinate model was compared with
the fit to the data of competing and alternative models of teamwork climate: (1) a three-factor
multidimensional model with the first-order latent constructs supported integrative interactions
(combining the integrative interactions and authority support items), common goals, and equal status
loaded on to a superordinate latent construct (three-factor superordinate model); (2) and a model with
all the teamwork climate items loaded on to a single latent construct (one-factor model). All the
models above also included the four dummy-coded control variables (ethnicity, age, gender, and
education) and the four cooperation dimensions (in-role, extra-role, compliance, and deference). A
scale was set for each first-order latent construct by fixing a path leading from the construct to unity
and for each superordinate construct, by fixing its variance to unity, thereby standardizing it. The
error variances for the dummy-coded variables were fixed to zero. Secondly, once a good-fitting CFA
model was obtained, we proceeded to specify and test a structural model containing the hypothesized
relations between the four-factor superordinate teamwork climate construct and each cooperation

dimension.

As absolute values of univariate skewness and kurtosis for scale items were all below 2 and 7
respectively and the four dummy-coded control variables were fixed, maximum likelihood estimation
was used (cf. Curran et al., 1996). When assessing absolute model fit, evidence of satisfactory fit for a
CFA model of this complexity would include a significant x> value, a normed X2 (i.e. x?/df) value below
5, comparative fit index (CFI) and incremental fit index (IFI) values of 0.90 or higher, and root mean
square error of approximation (RMSEA) value below 0.08 (cf. Hair et al., 2010). The measurement

models described above are all nested and, therefore, were compared with one another using Chi-



427  square difference tests. Good convergent validity is generally indicated by (Hair et al., 2010):

428  statistically significant factor loadings of 0.50 or higher; average variance extracted (AVE) estimates of
429  0.50 or higher; and construct reliability (CR; the conceptual equivalent to Cronbach’s alpha) estimates
430  of 0.70 or higher. Discriminant validity is demonstrated if the AVE estimate for each construct is

431  greater than the squared interconstruct correlations associated with that construct (Hair et al., 2010).

432  Results

433  Study 1
434 CFA
435 The analysis confirmed a good overall fit of the four-factor teamwork climate CFA model to

436  the data: x2(df =593) = 1132.83, p = .000; x*/df = 1.91; RMSEA = 0.049; IFI = 0.93; CFI = 0.93. This model
437  was better fitting than a three-factor model with items measuring integrative interactions and

438  authority support loaded onto a common factor (Ax?(1) = 546.304, p = .000) and a one-factor model

439  with all the teamwork climate items loaded onto a single factor (Ax2(4) = 1359.9, p = .000). Both the

440  one-factor and three-factor models did not fit the data well. (We also performed a Bollen-Stine

441  bootstrap procedure with 5000 resamples to assess the overall CFA model fit to the data and obtained
442  the same results as reported above for the normal theory test.) All standardized factor loadings ranged
443  from 0.62 to 0.93, and all freely estimated loadings were statistically significant at p = .000. The factor
444  loadings of the teamwork climate indicators were substantially high (integrative interactions, A = 0.80;
445  authority support, A =0.72; common goals, A = 0.69; equal status, A = 0.81). The CR estimates for all
446  latent constructs, presented in Table 1, substantially exceeded the cut-off value of 0.70, suggesting

447  adequate reliability. All AVE estimates in Table 1 (diagonal entries) exceeded the 0.50 threshold value.

448  Thus, overall, the evidence supports the convergent validity of the CFA model. In Table 1 it is clear to



449

450

451

452

453

454

455

456

457

458

459

460
461

462

463

464

465

466

467

468

469

470

see that each AVE estimate is greater than the squared interconstruct correlations in the row or

column in which it is found. Therefore, the discriminant validity of the CFA model is confirmed.

The pattern of statistically significant, positive correlations among the latent constructs in
Table 1 (r > 0.24, p <.001), consistent with theoretical expectations, provides evidence of nomological
validity on a zero-order basis. Of the four control variables, ethnicity was significantly associated with
extra-role behavior (r = 0.26, p <.001) and age (r = 0.18, p <.001), age was also significantly related to
teamwork climate (r = 0.20, p <.001), while education was significantly associated with compliance (r =

0.11, p <.001) and gender (r =0.11, p <.001).

Table 1 about here

SEM

Having established that the CFA model has a good fit to the data, we proceeded to test the
structural model for corroboration (or otherwise) of hypotheses Hi through to Hs. We also included
paths from each of the four control variables (ethnicity, age, gender, and education) to in-role, extra-
role, compliance, and deference behavior. The bias-corrected and accelerated bootstrap (BC.)
procedure with 5,000 resamples was used to generate the 95% confidence intervals and associated
standard errors of parameter estimates. A parameter estimate is significant if its 95% bootstrap
confidence interval does not include zero (Cheung and Lau, 2008). The results showed convergence
between the normal theory sample estimates and the bootstrap estimates. The results also suggested a
good fit of the structural model to the data: x(df = 599) = 1286.05, p = .000; x?/df =2.147; IF1=0.91; CFI =

0.91; RMSEA = 0.055. The structural model is shown in Fig. 2. To avoid visual clutter, the error terms
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for factor loadings and disturbance terms for latent constructs, as well as all the objects, names and
parameters associated with the four control variables (ethnicity, age, gender and education) are not
displayed in Fig. 2. However, an error or disturbance term is easily computed as 1 minus the squared
multiple correlation. For example, the error term for indicator number 1, e1=1-0.70 = 0.30; and the
disturbance term for the integrative interactions construct, d1 =1 - 0.57 = 0.43. All coefficients in Fig. 2,
including path coefficients and freely estimated factor loadings are statistically significant at p <.001.
The stability of parameter estimates between the CFA and SEM models (allowing for the expected

insignificant factor loading fluctuations of < 10.05) provides further evidence of discriminant validity.

The structural path from ethnicity to extra-role behavior (not shown in Fig. 2) was statistically
significant and positive (8 = 0.23; 95% CI =0.11, 0.36; p = .000), suggesting that the Caucasian
respondents in the sample engaged in more extra-role behavior than the non-Caucasians. No
significant effects were found for the other control variables. Hypothesis Hi predicted that teamwork
climate would significantly and positively influence in-role behavior. The hypothesis was supported,
as the structural path from teamwork climate to in-role behavior (see Fig. 2) was statistically
significant and positive (8 = 0.47; 95% CI=0.34, 0.60; p = .000; R? = 0.23). The results in Fig. 2 also show
that: teamwork climate is significantly and positively related to extra-role (3 = 0.49; 95% CI = 0.35, 0.61;
p =.000; R? = 0.31), compliance (3 = 0.57; 95% CI = 0.43, 0.70; p = .000; R? = 0.33), and deference behavior
(B =0.52; 95% CI =0.36, 0.66; p = .000; R?>=0.27). Therefore, hypotheses H>, Hs and Hs were also

supported.
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We also performed supplemental analyses to assess the utility of our multidimensional
conceptualization of teamwork climate. The relationships between dimension specificities and the
effects of the superordinate teamwork climate construct were assessed as the incremental variances
explained by integrative interactions, authority support, common goals, and equal status after
controlling for the superordinate teamwork climate construct (cf. Edwards, 2001). These were tested
using modification indices (MIs) for parameters directly linking integrative interactions, authority
support, common goals, and equal status to each cooperation dimension; these MlIs are each chi-
square distributed with df =1, and indicate the expected improvement in model fit if a constrained
parameter is freed (Edwards, 2001). To control for Type I error, the recommendation by Edwards
(2001) to divide the nominal p-value of .05 by the number of MIs examined (i.e. 4 x 4 =16 in the
present study) was followed, and this produced a critical p-value of .003125 and corresponding chi-
square of 8.733, for df = 1. The largest MI for all parameters directly linking integrative interactions,
authority support, common goals, and equal status to each cooperation dimension was 4.692; that is,
all MIs were below the critical chi-square value of 8.733. Therefore, the results show that after
controlling for the effect of the superordinate teamwork climate construct, there is no significant direct
effect of any of its dimensions on any cooperation dimension. Note that the foregoing omnibus test for
all dimension specificities also constitute a test of differences in criterion-related validity between the
multidimensional construct and its dimensions because “any increase in criterion-related validity for
the dimensions is attributable to aspects of the dimensions not shared with the construct” (Edwards,
2001:165). These results provide further support for our superordinate multidimensional

conceptualization of teamwork climate.

Discussion
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The results of Study 1 provide specific support for the four hypotheses tested in this research
and, more generally, support the application of the conceptual framework developed by Anvuur and
Kumaraswamy (2007) to the problem of cooperation in construction projects. First, the results provide
support for the construct validity of our superordinate multidimensional conceptualization of
teamwork climate. Second, the results show that teamwork climate influences all four dimensions of
an individual’s cooperation with the workgroup. Third, the results of the additional analyses
undertaken provide support for the substantive utility of the superordinate multidimensional
teamwork climate construct in this study; they show that it is the shared variance in the teamwork
climate dimensions, rather than their unique variances, that is instrumental in tapping into all facets of
an individual’s cooperative behavior. These findings are also very significant practically, in so far as
they inform the ongoing debate about how best to improve the level of cooperation in and
performance of projects the world over.

The results of Study 1, although fully consistent with our hypotheses, require corroboration.
The sample for Study 1 consisted predominantly of middle-aged Caucasian males. It is possible that
the results of Study 1 are biased by the sample or its UK context, although we included statistical
controls for the effects of ethnicity, age, gender and highest educational attainment. It was therefore
important to test the hypotheses for corroboration in a different sample and context to that in Study 1.
Study 2 (discussed below) achieved just that, by testing the hypotheses for corroboration in a
predominantly Chinese sample (N = 140) drawn from built environment professional managers in
Hong Kong; given the smaller sample size, hence statistical power, Study 2 provides an even stricter

test of the hypotheses in this research.

Study 2
CFA
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The results show a satisfactory fit of the four-factor superordinate CFA model to the data: x?(df
=629) = 928.27, p = .000; x?/df = 1.48; RMSEA = 0.059; IF1 = 0.91; CFI = 0.91. All standardized factor
loadings ranged from 0.61 to 0.97, and all freely estimated loadings were statistically significant, p =
.000. This model fit the data better than a three-factor model in which the items measuring integrative
interactions and authority support were merged and loaded onto a common factor (Ax2(1) =175.00, p =
.000) and a one-factor model with all the teamwork climate items loaded onto a single factor (Ax2(4) =
552.63, p =.000). Neither the three-factor model nor the one-factor model fit the data well. The
standardized loadings ranged from 0.61 to 0.97. The factor loadings for the superordinate teamwork
climate construct were substantially high (integrative interactions, A = 0.76; authority support, A = 0.88;
common goals, A =0.75; equal status, A =0.75). Table 2 shows the CRs, interconstruct correlations and
AVE estimates for the variables in the CFA model. The CR estimates for all latent constructs were
substantially higher than the threshold value of 0.70, thus suggesting adequate reliability. Except for
extra-role, with an AVE estimate of 0.47, all AVE estimates in Table 2 exceeded the threshold value of
0.50. The below-threshold AVE estimate for extra-role is despite its substantially high CR estimate of
0.86. However, it is not uncommon for acceptably reliable latent constructs to have below-threshold
AVE estimates (Hair et al., 2010). Overall, however, the evidence supports the convergent validity of

the CFA model.

The discriminant validity of the CFA model is demonstrated in Table 2 where it is clear to see
that each AVE estimate is greater than the squared interconstruct correlations in the row and column
in which it is found. The pattern of statistically significant, positive correlations among latent
constructs in Table 2 (r > 0.22, p <.05), consistent with theoretical expectations, provides evidence of
nomological validity on a zero-order basis. Of the four control variables, ethnicity was significantly

associated with extra-role behaviour (r =0.19, p <.05) and compliance (r =0.20, p <.05), age was
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significantly related to gender (r =-0.19, p <.05), and education was significantly associated with

compliance (r = 0.19, p <.05).

Table 2 about here

SEM

Having established satisfactory fit of the CFA model to the data, we proceeded to test the
structural model for corroboration (or otherwise) of hypotheses Hi through to Hs. The SEM model also
included paths from each of the four control variables (ethnicity, age, gender, and education) to in-
role, extra-role, compliance, and deference behavior. The results suggested a good fit of the SEM
model to the data: x(df = 634) = 970.42, p = .000; x?/df = 1.53; IFI = 0.90; CFI = 0.90; RMSEA = 0.06. The
structural model is shown in Fig. 3. Numbers (1-34) are used to represent scale items for first-order
constructs in Fig. 3. All coefficients for the variables of interest in Fig. 3, including path coefficients
and freely estimated factor loadings were statistically significant at p <.05. The stability of parameter
estimates between the CFA and SEM models (allowing for the expected insignificant factor loading

fluctuations of < 10.051) provides further evidence of discriminant validity.

Except the statistically significant and positive effect of education on compliance behavior (=
0.17, p = .037) (not shown in Fig. 3), no significant effect was found for the other control variables. We
found support for our substantive hypotheses. Hypothesis H: predicted that teamwork climate would
significantly and positively influence in-role behavior. This was supported, as the structural path from
teamwork climate to in-role behavior (see Fig. 3) was statistically significant and positive (f=0.45, p =

.000; R?=0.19). The results in Fig. 3 also show that: teamwork climate is significantly and positively
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related to extra-role (f =0.62, p = .000; R? = 0.37), compliance (f = 0.23, p = .015; R? = 0.13), and deference

behavior (= 0.24, p =.019; R? = 0.11). Therefore, hypotheses H>, Hs and Hs were also supported.

We again performed supplemental analyses to test the substantive utility of our superordinate
multidimensional conceptualization of teamwork climate, using the same procedure as described
early for Study 1. We compared the largest MI for all parameters directly linking integrative
interactions, authority support, common goals, and equal status to each cooperation dimension the
critical p-value of .003125 and corresponding chi-square of 8.733, df =1 (cf. Edwards, 2001). The largest
MI observed was 1.770, which below the critical chi-square value of 8.733; thus suggesting that, there
is no unique effect of integrative interactions, authority support, common goals, or equal status on any
dimension of individuals” cooperation. Also, the results show that the criterion-related validity of the
teamwork construct is not significantly different from that of its dimensions as a set. Again, these
results provide further support for our superordinate multidimensional conceptualization of

teamwork climate.

Discussion

The results of Study 2 corroborate those of Study 1, and support the four hypotheses examined
in this research. The results also provide support for the superordinate multidimensional
conceptualization of teamwork climate in this research. The results of Study 2, like those for Study 1,
show that teamwork climate influences all four types of cooperative: in-role, extra-role, compliance,

and deference behaviour. There is a marked difference, however, in the amount of unique variance in
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compliance and deference explained by teamwork climate between Study 1 and Study 2: for
compliance, 32% (=.57% x 100) in Study 1 against 5% (=.23? x 100) in Study 2; and for deference, 27%
(=522 x 100) in Study 1 against 6% (=.24? x 100) in Study 2. This may be because the superordinate
multidimensional teamwork climate construct has a smaller proportion of relevant variance shared

with the control variables in Study 1 than in Study 2.

The results of Study 2, like those of Study 1, demonstrate the convergent, discriminant, and
nomological validities of the superordinate multidimensional teamwork climate construct. Beyond
just demonstrating its construct validity, Study 2 indicates the substantive utility of the superordinate
multidimensional conceptualization of teamwork climate. The results of the supplemental analyses in
Study 2, like those of Study 1, show that after accounting for the effects of the superordinate
multidimensional teamwork climate construct, there is no unique, significant effect of any of its
dimensions on cooperative behavior. Thus, the results of Study 1 and Study 2, undertaken in different
contexts and with different sample sizes, are reinforcing in their support for the four hypotheses
examined in this research, and the construct validity and theoretical parsimony of the superordinate

multidimensional conceptualization of teamwork climate.

General Discussion

The two studies reported in this paper make an important contribution to research on how to
foster engagement in workgroups, and our collective understanding of the behavioral implications of
a teamwork climate in project contexts. They do so by showing that teamwork climate significantly
and positively influences all four dimensions of a role-incumbent’s cooperation with the TMO
workgroup. These findings are consistent with the emphasis in Anvuur and Kumaraswamy’s (2007)

conceptual model (see Fig. 1) on the formative role of a salient teamwork climate in TMO workgroup
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contexts; the results provide sound empirical support for the model’s proposition. The findings are
also consistent with those of previous research on the behavioral implications of work climates in
general (Richardson and Vandenberg, 2005; e.g. Walumbwa et al., 2008; cf. Kuenzi and Schminke,
2009) and specifically, they extend previous CMR studies (e.g. Brookes et al., 2006; cf. Anvuur and
Kumaraswamy, 2007; Tuuli and Rowlinson, 2009) that have connected aspects of the TMO workgroup

environment with members’ cooperative behaviors.

The two studies reported in this paper further contribute to research on work climates by
demonstrating the value of a superordinate multidimensional conceptualization of teamwork climate.
They show that, after controlling for the superordinate multidimensional teamwork climate construct,
none of its four dimensions explains any incremental variance in an individual’s cooperative behavior.
Thus, in contrast to the suggestion of previous research (e.g. West and Anderson, 1996, Anderson and
West, 1998; Pettigrew and Tropp, 2006), the present research demonstrates that a superordinate
multidimensional conceptualization of teamwork climate does not result in any loss of predictive
utility; in other words, our superordinate multidimensional conceptualization of teamwork climate
maximizes predictive utility, parsimony, and bandwidth (cf. Edwards, 2001). Also, these and other
findings discussed earlier on the criterion validity of the teamwork climate construct challenge
previous suggestions (see e.g. West and Anderson, 1996; Anderson and West, 1998; Pettigrew and
Tropp, 2006) about the primacy of authority support over the other three dimensions of this
superordinate multidimensional construct. Further, support for the superordinate multidimensional
conceptualization of teamwork climate in this research responds to the call for multiclimate or
hierarchical models of climate, as a response to the fragmentation in climate research caused by the

proliferation of facet-specific climates (Kuenzi and Schminke, 2009).
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The use of the two samples from distinct cultural settings (Study 1, UK; and Study 2, Hong
Kong) and different measures for equal status represents a constructive replication, and provides the
strongest test of the hypotheses in this study (Lykken, 1968). That the findings from Studies 1 and 2
converge in providing full support for the multidimensional teamwork climate construct and its
hypothesized effects also provides evidence of their generalizability. The results for the control
variables (i.e. ethnicity, age, gender and education) in this research indicate significant effects only for
ethnicity in Study 1 and education in Study 2. They show that Caucasian respondents in Study 1,
compared to non-Caucasians, exhibited more extra-role behavior. Also, respondents with a post
bachelor qualification in Study 2, compared to those without one, exhibited more compliance
behavior. The results for the control variables may seem somewhat surprising. Indeed, on the basis of
previous research, the findings of no effect for rule-following (i.e. compliance, deference behavior) for
Chinese, when compared to non-Chinese respondents in the Study 2 sample (cf. Hofstede et al., 2010),
and of a positive effect for extra-role for Caucasian, when compared non-Caucasian respondents in
the Study 1 sample (e.g. Moorman and Blakely, 1995) were unexpected. A plausible explanation for
the finding of no effect of being Chinese on rule-following behavior in Study 2 and for the significant
reduction in variance for rule-following behavior explained by the multidimensional teamwork
climate construct from Study 1 to Study 2 (i.e. average AR? from 30% to 6%) is that the
multidimensional teamwork climate construct (and its dimensions) overlaps with the fundamental
tenets of Chinese culture, such as collectivism and guanxi (e.g. Peng and Luo, 2000; cf. Hofstede et al.,
2010; Anvuur et al., 2012). Future research may usefully verify the current findings for the control
variables in this research; however, the control variables per se are not of interest in this research,
although their inclusion allowed us to take account of these alternative explanations for respondents’

cooperative behaviors.
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Practical implications

The findings of this research suggest that the presence and salience of a teamwork climate has
the capacity to unlock the full spectrum of individuals” cooperative behaviors in TMO workgroup
contexts. Thus, the findings have important practical implications for project managers trying to build
and sustain high-performance project teams. First, project managers must be heedful of the
development (or lack thereof) of common goals, equal status, integrative interactions, and authority
support in their TMO workgroups. Second, while progress in the development of any one of these
dimensions of climate may yield one or more of the associated positive outcomes (West and
Anderson, 1996; Pettigrew and Tropp, 2006; for a review of evidence in CMR, cf. Anvuur and
Kumaraswamy, 2007; e.g. Carson et al., 2007), our findings show that it is the combined and balanced
pursuit of all four dimensions of climate, rather than one or another of them in isolation, that is key to
unlocking the full gamut of an individual’s cooperative behavior in project settings. These insights are
critical, as they show that the development of a teamwork climate must be central to efforts to
improve the level of cooperation in projects; efforts that embody the partnering ethos (Anvuur and

Kumaraswamy, 2007).

Application of these insights, requires, consistent with the conceptual framework proposed by
Anvuur and Kumaraswamy (2007, see Figure 1), the deployment of targeted strategies —including
training, coaching and facilitation —for the development of the conditions and relevant cognitive cues
for the perception of common goals, equal status, integrative interactions, and authority support (i.e. a
teamwork climate). These insights and the conceptual model shown in Fig. 1, thus, provide a
framework for understanding the concept of partnering and for sensegiving in its practice;
sensegiving as used here refers to efforts to guide the “meaning construction of others toward a

preferred redefinition of an organizational reality” (cf. Gioia and Chittipeddi, 1991:442). For a
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discussion on how the processes of enactment, sensegiving and sensemaking implicated in Fig. 1 can
contribute to the much desired “cultural transformation’ of the construction sector as a whole, the

reader is referred to Anvuur and Kumaraswamy (2007).

Limitations and future research

The usual limitations of any research of the kind reported in this paper apply; these limitations
derive, principally, from the self-report nature of the data, sample demographics and location
specificity of each study, and are best left to future research to address. However, the key concerns
posed by these limitations may (i.e. effect size inflation, generalizability of findings) were mitigated in
this study through the use of two cross-cultural samples, statistical controls, as well as the established
procedural remedies for dealing with them (see “Method” section). Also, while our findings are
consistent with our hypotheses, the extant literature and the causal directions depicted in our
conceptual model, they do not prove causality. Therefore, corroboration of our findings by future

research would be useful.

The focus in this research has been on psychological climate, that is, individuals” perceptions of
their workgroup environment. While this has provided very useful insights, a useful extension to this
research would be to test the same hypotheses at the workgroup level —that is, for collective
perceptions of the work climate. Admittedly, surveying multiple respondents from different TMO
workgroups will be very challenging but also might yield more insights beyond just corroborating the
findings in the current research. Indeed, previous research has found different levels of the same
outcomes for individual perceptions versus aggregated perceptions of climate phenomena (cf. Kuenzi
and Schminke, 2009). Although our explanation above for the significant difference in variance for
rule-following behavior explained by the teamwork climate construct between the predominantly

Caucasian sample (95%) in Study 1 and the predominantly Chinese sample (72%) in Study 2 is entirely
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plausible and founded in previous research, future research could usefully shed more light on the
precise role of culture in perceptions of teamwork climate. Nevertheless, the findings of the present
research provide important insights into how to foster the cooperation of individuals with their TMO

workgroups.

Conclusion

Anvuur and Kumaraswamy (2007) developed a conceptual model of partnering and alliancing
that placed emphasis on common goals, equal status, integrative interactions, and authority support
as being the optimal climate factors for effective teamwork in construction projects. Although the four
climate factors are well established in parallel lines of extant literature, they have not previously been
empirically tested simultaneously in the context of cross-functional TMO workgroups. Also, while
there is agreement in the extant literature that the four climate factors are interrelated, there is as yet
no consensus on precisely how they should be conceptualized: as distinct but related dimensions of a
single theoretical concept (i.e. multidimensional construct); or as distinct but related concepts (i.e.
multivariate set); this lack of consensus on the conceptualization of the teamwork climate factors is
against the backdrop of a broader debate in the extant literature about the utility of multidimensional

constructs relative to their dimensions.

In response, this research conceptualized the four climate factors as the dimensions of a
superordinate multidimensional latent construct, teamwork climate, and empirically tested the effects
of this multidimensional construct and its dimensions on individuals’ cooperation with their TMO
workgroups in two field studies of built environment professional managers in the UK and Hong
Kong. The results of the two studies demonstrate the convergent, and discriminant validity of the

multidimensional teamwork climate construct, and show that teamwork climate significantly and
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positively influences in-role, extra-role, compliance, and deference behaviour. Further, the results
show that the common goals, equal status, integrative interactions, and authority support dimensions
as a set neither explain any incremental variance in cooperative behavior nor possess any incremental
criterion-related validity over and above the multidimensional teamwork work construct. These
findings constitute significant contributions to knowledge in so far as they show that: (a) teamwork
climate is a primary determinant of all dimensions of individuals’ cooperative behavior in their TMO
workgroups, hence provide strong support for the application in TMO settings of the conceptual
model developed by Anvuur and Kumaraswamy (2007); (b) a superordinate multidimensional
conceptualization of teamwork climate not only is viable, but also, at least in this research, maximizes
predictive utility and provides theoretical parsimony and bandwidth; and (c) when considering
managerial interventions to foster greater engagement in TMO workgroups, practicing project
managers must focus attention on creating the generative project environments for the development,
maintenance and perception of common goals, equal status, integrative interactions, and authority

support.
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Dependent variables

Note: Instructions preceding these measures guided respondents to answer the questions with
regard to their proximal cross-functional workgroup in the referent project and their role within that
workgroup. Items are numbers correspond with those in Figures 1 and 2.

In-role. How often have you (1 = ‘never’ to 5 = ‘very often’): (1) fulfilled the responsibilities
specified in your job description?; (2) performed the tasks that are expected as part of your job?; (3)
met the performance expectations for your job role?; (4) adequately completed your required work
tasks?

Extra-role. How often have you (1 = ‘never’ to 5 = ‘very often’): (5) volunteered to do things that
are not required in order to help your workgroup?; (6) made innovative suggestions to help improve
your work setting?; (7) volunteered to help others when they have heavy workloads?; (8) lent a
helping hand to others at work?

Compliance. How often have you (1 =‘never’ to 5 =‘very often’): (9) complied with work-related
rules and regulations?; (10) followed the policies established by your supervisor?; (11) carefully tried
to carry out the instructions of your supervisor?

Deference. How often have you (1 = ‘never’ to 5 =‘very often’): (12) willingly followed your
project organization’s policies?; (13) done what your supervisor expected of you, even when not

important?; (14) willingly accepted the decisions made by your supervisor?

Independent variables

Integrative interactions. To what extent do you agree or disagree with the following statements
(1 ="strongly disagree’ to 5 ="strongly agree’): (15) We keep in touch with each other as a workgroup;
(16) We keep in regular contact with each other; (17) We meet frequently to talk both formally and

informally; (18) We interact frequently.
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Authority support. To what extent do you agree or disagree with the following statements (1 =
‘strongly disagree’ to 5 = ‘strongly agree”): (19) Our ability to function cooperatively is respected by
the leadership; (20) Cooperation is encouraged here; (21) Leadership in this workgroup can best be
described as supportive; (22) Assistance in joint-working is readily available; (23) Members feel
encouraged to express their opinions and ideas; (24) Leaders here encourage and support workgroup
members' development

Common goals. To what extent do you agree or disagree with the following statements (1 =
‘strongly disagree’ to 5 = ‘strongly agree’): (25) I am very clear about what my workgroup's objectives
are; (26) I think that my workgroup's objectives are very useful and appropriate; (27) I very much
agree with my workgroup's objectives; (28) I think that other workgroup members agree with these
objectives; (29) I think that my workgroup's objectives are clearly understood by all; (30) I think that
my workgroup's objectives can actually be achieved

Equal status. Study 1 — To what extent do you agree or disagree with the following statements
(1 ="strongly disagree’ to 5 =’strongly agree’): (31) We have a "we are in it together" attitude; (32)
People feel understood and accepted by each other; (33) Everyone's view is listened to even if it is in
the minority. Study 2 — To what extent do you agree or disagree (1 = ‘strongly disagree’ to 5 =‘strongly
agree’) that colleagues in your proximal workgroup: (31) respect the work you do; (32) respect your

ideas; (33) value what you contribute at work; (34) value you as a member of your workgroup.



Table 1

Table 1. Construct Reliabilities, Construct Correlations, and Variance Extracted Estimates for Study 1

Construct CR 1 2 3 4 5 6 7 8 9
1. Compliance 092 0.69
2. In-role 094 0.32< 0.62
3. Extra-role 0.87 0.29¢ 047 0.53
4. Deference 0.83 0.73¢<  0.30c 0.24c 0.55
5. Teamwork climate 0.92 0.47¢ 0.40c 0.45¢ 0.41c 057
6. Ethnicity 1.00 0.04 0.02 026c 0.02 0.09 1.00
7. Age 1.00 0.09 0.08 0.07 0.08 020 0.18¢ 1.00
8. Gender 1.00 0.06 -0.03 0.04 0.01 -0.03 -0.08 -0.09 1.00
9. Education 1.00 0.11=0 008 009 011 0.01 -0.08 -0.03 0.11* 1.00

Note. N = 381. CR, Construct Reliability. Entries below the diagonal are correlations among

constructs. Diagonal entries are average variance extracted (AVE) estimates. Ethnicity. Age,

gender and education were dummy-coded to test the effects of being Caucasian (Other ethnicity
=0), older (< 50 years = 0), female (male = 0), and postbachelor’s qualification holder (bachelor’s

degree or below =0).
p<0.05
bp <0.01
¢ <0.001



Table 2

Table 2. Construct Reliabilities, Construct Correlations, and Variance Extracted Estimates for Study 2

Construct CR 1 2 3 4 5 6 7 8 9
1. Compliance 095 0.72
2. In-role 0.95 040 0.67
3. Extra-role 0.86 0.32> 0.61c 0.47
4. Deference 0.89 0.67¢ 0.30> 0.33° 0.61
5. Teamwork climate 0.94 0.22= 0.35¢  (0.52¢ 0.222 0.62
6. Ethnicity 1.00 0.200 000 -0.06 0.19= 0.16 1.00
7. Age 1.00 0.01 0.00 0.04 -0.05 009 -0.10 1.00
8. Gender 1.00 0.05 -0.04 -0.07 0.04 0.02 0.03 -0.19= 1.00
9. Education 1.00 0.19= 0.01 -0.01 0.15 0.07 0.01 0.04 0.02 1.00

Note. N = 140. CR, Construct Reliability. Entries below the diagonal are correlations among
constructs. Diagonal entries are variance extracted (VE) estimates. Ethnicity. Age, gender and
education were dummy-coded to test the effects of being Chinese (Other ethnicity = 0), older (< 40
years = 0), female (male = 0), and a postbachelor’s qualification holder (bachelor’s degree or below =
0).

ap<0.05

by <0.01

p <0.001
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Figure Caption List

Figure Captions

Fig. 1. Conceptual model of partnering

Fig. 2. Structural equation modeling results for Study 1

x2(df =599, N = 381) = 1286.05 and x?/df = 2.15, p = .000; IFI = .91; CFI = .91; RMSEA = .06. Analyses
included dummy-coded controls for the effects of ethnicity (Non-Caucasian = 0), age (< 50 years = 0),
gender (male = 0) and educational attainment (< bachelor’s degree = 0) on in-role, extra-role,
compliance, and deference behavior. Only the effect of ethnicity on extra-role behavior was significant
(B =.23, p=.000). *** p <.000

Fig. 3. Structural equation modeling results for Study 2

X2(df =634, N = 140) = 970.42 and x?/df =1.53, p = .000; IFI = .90; CFI = .90; RMSEA = .06. Analyses
included dummy-coded controls for the effects of ethnicity (Non-Chinese = 0), age (< 40 years = 0),
gender (male = 0) and education (< bachelor’s degree = 0) on in-role, extra-role, compliance, and
deference behavior. Only the effect of education on compliance behaviour was significant (3 =.17, p =

.037). ** p<.000; * p <.05





