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Abstract 

Despite the prevalence and value of self-managed teams, questions remain about the factors that 

influence how team members perform in contexts where there is no formal leader to give advice 

and provide support. Drawing on social network, diversity and personality theories, this study 

enhances our understanding of the role of individual and group factors in shaping individuals' 

performance in these teams. Based on three time-lagged data collections, including two surveys 

from 70 self-managed project teams, we found that conscientious team members perform better 

because they have more instrumental network ties (i.e., they provide task advice). We also found 

that having more expressive ties (i.e., being liked) compensates when a team member is not able 

to give advice, most likely because s/he provides more socio-emotional support to team members. 

Finally, expressive ties are more important in gender homogenous teams, possibly because socio-

emotional support has greater value when from similar team mates.  

 

Key words:  network ties; conscientiousness; teams; gender diversity; performance; multilevel 

analysis.  
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1. Introduction 

Structuring work around self-managed teams has become commonplace in contemporary 

organizations (Sundstrom, McIntyre, Halfhill, & Richards, 2000). Self-managed teams are non-

hierarchical groups with a mandate to execute specific tasks and are responsible for their own 

performance processes and monitoring (Hackman, 1987). Self-managed teams have been found 

to deliver superior performance benefits compared to more traditional hierarchical team 

structures (Cohen & Ledford, 1994; Stewart & Barrick, 2000). Not surprisingly, self-managed 

teams are becoming a preferred work structure for short-term projects (Sundstrom et al., 2000). 

Despite the prevalence and value of self-managed teams, questions remain about the 

factors that influence how team members perform in self-managed teams (Mathieu, 

Tannenbaum, Donsbach, & Alliger, 2013). Answering some of these questions can assist 

organizations to support team members and assist individuals make decisions on how to operate 

effectively in such teams. Obviously, one factor that can shape a member’s performance in a 

team is his/her task-relevant knowledge and skills (Sparrowe, Liden, Wayne, & Kraimer, 2001). 

However, there is growing evidence to suggest that over and beyond technical competency, other 

individual differences may play an important role in shaping the quality and quantity of a team 

member’s performance (Chen, Donahue, & Klimoski, 2004; Schippers, 2013). Personality is one 

such individual difference. In particular, the personality trait of conscientiousness, defined as 

being self-disciplined, organized and achievement oriented (Costa & McCrae, 1992), has been 

shown to influence how an individual behaves and performs in a team (see reviews by LePine, 

Buckman, Crawford, & Methot, 2011; Landis, 2015; Mathieu et al., 2013; Schippers, 2013; 

Stewart, Fulmer, & Barrick, 2005). Specifically, conscientiousness is reflected in individuals’ 
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characteristic task- and people-oriented behaviors (Barrick & Mount, 1991; Bernard, 1974; Costa 

& McCrae, 1992).  

Furthermore, several scholars have explicitly noted the need for further conceptual and 

empirical examination of the mechanisms through which personality, particularly 

conscientiousness, influences individuals' performance in teams (e.g., Barry & Stewart, 1997; 

LePine et al., 2011).  In addition, research indicates that both an individual’s characteristics and 

his/her relationships with others influence his/her performance in teams (e.g., Landis, 2015). We 

strive to integrate them by investigating the relationship between conscientiousness, social 

networks, and team member performance.  

Moreover, the association between personality, interpersonal relationships and 

performance does not occur within a vacuum, prompting calls for researchers to consider context 

(e.g., Rousseau & Fried, 2001; Johns, 2006; 2017). Context is broadly defined as “situational or 

environmental constraints and opportunities that have the functional capacity to affect the 

occurrence and meaning of organizational behavior” (Johns, 2017, p. 577). A contextual factor 

that we consider as pertinent to the study of an individual’s performance in self-managed teams 

is the team’s gender mix. Gender is a highly visible and salient personal characteristic in 

organizations (Acker, 1990). Its pervasive influence on the social fabric that permeates 

institutions is often reflected in unfavorable experiences for women in dyadic and group 

interactions at work (e.g., Konrad, Kramer, & Erkut, 2008; Kulik & Metz, 2017; Wagner & 

Berger, 1997). Such experiences may be exacerbated in self-managed teams, because they do not 

have a formal leader to attend to biased group processes. Given women's workforce participation 

(e.g., Catalyst, 2017), it would be beneficial for the optimal functioning of self-managed teams 
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and full utilization of talent to understand how a team’s gender composition influences the 

relationship between conscientiousness and individual performance.   

Overall, the present study makes four contributions to the performance in teams’ 

literature. First, this study examines the social mechanisms through which conscientiousness is 

associated with team member performance in self-managed teams. Thus, building upon 

combined personality, networks and team research, we theorize that an individual's 

conscientiousness will influence how and the extent to which he/she interacts with other team 

members, which, in turn, will influence his/her performance in self-managed teams. Second, this 

study extends research on team members’ personality on network centrality by examining how 

the interaction of both aspects of social networks (instrumental and expressive ties) influences 

the conscientiousness—individual performance relationship. This new contribution examines the 

relationship between ties and provides essential information on how team members can leverage 

these two types of ties to improve their performance in self-managed teams. Third, this study 

addresses the longstanding call for including context in organizational behavior research by 

theorizing and testing the role of gender diversity as a context. To date, the influence of team 

diversity on performance has focused on team and organizational performance, but has not 

examined how individual performance may be affected by team diversity. Addressing this gap is 

important because while an individual’s conscientiousness may influence the nature of his/her 

intra-team social interactions, the impact of these interactions on the overall conscientiousness - 

performance relationship (at the individual level) may be contingent on the context (i.e., gender 

composition) of the team. In summary, the current study responds to calls for a better 

understanding of how an individual’s conscientiousness, social networking behaviors, and team 
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composition affect his/her performance in self-managed teams. Our proposed theoretical model 

is summarized in Figure 1. 

(Insert Figure 1 about here) 

2. Theory and Hypotheses 

2.1. Conscientiousness, Instrumental Tie Centrality, and Performance 

Our theoretical model is built around the core ideas that (i) conscientiousness influences 

an individual’s intra-team social interactions and (ii) these social interactions, in turn, impact an 

individual’s performance in teams. Conscientiousness is one of five core dimensions of 

personality known as the Big Five (Costa & McCrae, 1992; Digman, 1990). Conscientiousness 

has consistently been found to be linked to individual performance across situations and 

countries (Barrick & Mount, 1991; Hurtz & Donovan, 2000; Penney, David, & Witt, 2011) and 

has been directly linked to advice (Liu & Ipe, 2010) and friendship (Lee, Yang, Wan, & Chen, 

2010) networks. Fang et al.’s (2015) meta-analysis supported these relationships in traditional 

teams. However, traditional teams have a formal leader who can harness team members’ 

personal characteristics, such as conscientiousness, advice and networks, for beneficial outcomes 

(Zhang & Peterson, 2011). In comparison, the absence of a formal leader in self-managed teams 

might affect how that same team member’s personality and social networks influence his/her 

performance (e.g., through reduced situation strength; Dalal et al., 2014). In addition, 

conscientiousness is a meaningful trait to consider in the context of self-managed teams since 

these teams are likely to benefit most from self-disciplined, organized and achievement oriented 

members to compensate for the absence of formal leaders or managers (LePine et al., 2011). 

Thus, consistent with the calls of scholars to develop theory on the mechanisms of how specific 

personality traits impact outcomes in specific settings (Van Knippenberg, De Dreu, & Homan, 
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2004), we focus our theory building on how the distinct trait of conscientiousness impacts 

individual performance in the specific setting of self-managed teams.   

While conscientiousness is theorized to influence a variety of behaviors, for the purposes 

of this study, we are most interested in its impact on performance through individuals' social 

interaction behaviors. We focus on social interaction because intra-team social networks play an 

important role in how well teams without a formal leader are able to organize and allocate tasks, 

share task-relevant information and support each other (Roberson & Colquitt, 2005; Umphress et 

al., 2003). As such, the nature and structure of team members' social interactions can play a role 

in shaping team effectiveness (Balkundi & Harrison, 2006).  In fact, research shows that team 

members adopt or reject their peers’ suggestions based on the nature of their network ties 

(Schulte, Cohen, & Klein, 2012).   

One relevant structural characteristic of an individual’s intra-team social interactions is a 

person’s centrality within the team’s social network. Centrality is “the extent to which a given 

individual is connected to others in a network” (Sparrowe et al., 2001, p. 316). The centrality of 

an individual in a team’s social network is likely to have several important implications. A 

person who is central in his/her team’s social network has a high level of direct interaction with 

all of the team’s members. Therefore, he/she is likely to have a disproportionate influence on the 

activities of the team and, as a result, be regarded as more powerful and have higher status than 

low centrality actors (Scott, 1991).   

In addition to the centrality of team members’ intra-team network ties, we expect that 

network tie type will also shape individual’s performance in teams. Network researchers have 

primarily distinguished between two types of network ties – instrumental and expressive ties 

(Ibarra, 1995; Ibarra & Andrews, 1993). As previously mentioned, instrumental ties are those 
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relationships developed for the exchange of task related resources (e.g., knowledge, expertise, 

and advice), while expressive ties involve expressions of interpersonal affect. In teams, positive 

expressive ties are reflective of socio-emotional related contributions and serve as channels for 

the exchange of interpersonal resources (such as values, trust, and social support; Umphress et 

al., 2003). Expressive ties are also positively related to team coordination and efficacy which, in 

turn, is related to team performance (Zhong et al., 2012). We believe that a team member’s 

centrality on both types of network ties will shape the relationship between his/her personality 

and the team member’s performance. However, we hypothesize that the nature of these 

relationships and their underlying mechanisms will differ, as different types of information are 

transmitted between team members through instrumental versus expressive social ties.   

2.2. Mediating Role of Instrumental Ties 

We theorize that a team member’s conscientiousness influences his/her performance 

because of the instrumental ties he/she has in the team. Specifically, we hypothesize that 

conscientiousness should be positively related to instrumental tie centrality, because individuals 

who are high (as opposed to low) on this personality dimension are more likely to be 

hardworking, diligent, and dedicated to the efficient completion of their work tasks (Barrick & 

Mount, 1991). Given their assiduousness and devotion to task completion, conscientious team 

members are likely to generate higher quality of work causing them to be viewed as thorough 

and dependable (Costa & McCrae, 1992; Digman, 1990; Tasa, Sears, & Schat, 2011) and good 

sources of task-related information. These perceptions may drive other team members to seek 

and accept advice from their conscientious colleagues in the hope of enhancing the team's 

likelihood of success. Indeed, Liu and Ipe (2010) found that conscientiousness was positively 

related to centrality in the team member advice network in a sample of 207 members from 23 
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offices of an international bank in Taiwan. We expect conscientiousness to also be positively 

related to instrumental tie centrality in self-managed teams for two main reasons. First, self-

managed teams are likely more conducive to the display of discretionary behavior due to the 

absence of the organizing structures that a formal leader usually institutes (Barry & Stewart, 

1997). Second, these conditions favor team members high in conscientiousness, because they 

tend to be organized and self-disciplined. As a result, conscientious individuals likely become 

the ‘go to’ people for instrumental advice in self-managed teams. Thus, we propose that the 

higher a team member's level of conscientiousness, the higher will be his/her intra-team 

instrumental tie centrality.  

There is also a growing body of evidence in the social capital literature that illustrates how 

the characteristics of one’s social networks can lead to beneficial outcomes (e.g., Boxman, De 

Graaf, & Flap, 1991; Burt, 1997; Ibarra, 1995; Wanberg, Welsh, & Hezlett, 2003). Teams work 

well when members can rely upon each other's skill and effort (Sundstrom et al., 2000). Thus, 

team members who are sought after for their task-related advice (i.e., instrumental ties) will 

likely be rated as higher performers by their colleagues, because their task-related advice is 

viewed as enhancing the team's overall chances of success. This logic is consistent with prior 

research by Sparrowe and colleagues’ (2001), which found that an individual’s in-degree 

centrality in job-related advice networks was positively related to supervisor’s rating of his/her 

job performance. In addition, this logic applies to self-managed teams where, in the absence of a 

supervisor, team members are likely to hold one another accountable for contributions to the 

team’s overall performance. Thus, we predict that conscientiousness will influence the level of 

instrumental tie centrality an individual has within a team, which in turn directly contributes to 

his/her individual performance in the team.       
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Hypothesis 1a. A team member’s conscientiousness will be positively related to 

instrumental tie centrality. 

Hypothesis 1b. A team member’s instrumental tie centrality will mediate the relationship 

between conscientiousness and his/her performance. 

2.3. Moderating Role of Expressive Ties  

We also contend that a team member’s expressive social interactions will influence 

his/her performance, albeit in a different manner. Specifically, we propose that being liked by the 

majority of team members (i.e., individuals with high expressive tie centrality) may diminish the 

importance of a team member’s advice contribution; i.e., being liked might weaken the impact of 

instrumental ties on perceived individual performance.  

While both task-related (i.e., instrumental ties) and socio-emotional contributions (i.e., 

expressive ties) are important to team performance, these contributions might not be additive in 

nature (Balkundi & Harrison, 2006).  Instead, instrumental and expressive ties might interact in a 

compensatory manner.  For example, providing a high level of socio-emotional support in the 

team might result in individuals developing credibility amongst peers that is separate and distinct 

from their task-related instrumental contributions, and lead to high evaluations of their 

performance (Byrne, 1961). This type of compensatory effect suggests that when expressive tie 

centrality is low the evaluations of a team member’s performance will be solely based on 

instrumental task-related contributions. Yet, when expressive tie centrality is high, a team 

member’s performance will be based on his/her task and socio-emotional contributions. As 

discussed in section 2.1, both types of contributions can facilitate performance. Thus, if a team 

member makes a high socio-emotional contribution, s/he enjoys high expressive tie centrality, 

which diminishes the importance of instrumental tie centrality. In addition, the compensatory 
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effect of expressive ties is likely to occur in self-managed teams where formal evaluation criteria 

supervised by an appointed leader are absent. In such work settings, team members are free to 

consider their colleagues’ diverse types of contributions (task or socio-emotional) to the team’s 

success. In summary, we predict that the relationship (i.e., slope) between a team member’s 

instrumental tie centrality and performance will be stronger when the team member’s expressive 

tie centrality is low (i.e., the team member does not contribute many inter-personal resources, 

such as socio-emotional support) and weaker when the team member’s expressive tie centrality 

is high.  

Hypothesis 2. Expressive tie centrality will moderate the relationship between 

instrumental tie centrality and an individual’s performance in teams, such that the 

relationship will be weaker for team members with high, compared to low, levels of 

expressive tie centrality. 

2.4. Moderating Role of Team Gender Diversity 

Broadly, past research suggests that the attributes and composition of teams can influence 

how and when individuals' behaviors impact team performance outcomes (Hackman, 1992; 

Mathieu, Maynard, Rapp, & Gilson, 2008).  Thus, we examine if team gender diversity, as a 

team context, influences the interactive effect of instrumental and expressive ties on individual 

performance in self-managed teams. We focus on team gender diversity for two main reasons. 

First, women constitute a significant proportion of the workforce (Catalyst, 2017). As a result, 

many individuals inevitably work in gender diverse teams. Second, gender is a highly visible and 

salient personal characteristic in organizations (Acker, 1990) that unfavorably influences 

women’s dyadic and group interactions at work. For example, women’s voices are less likely to 

be heard in meetings than men’s (Konrad, Kramer, & Erkut, 2008; Kulik & Metz, 2017) and, 
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when heard, are less valued (Wagner & Berger, 1997). These biases seem to be particularly 

prevalent in male-dominated groups (Konrad et al., 2008). As a result, managers, team leaders, 

and meeting chairs are encouraged to consciously address biased group processes so that all 

members enjoy full and equitable participation and recognition. However, self-managed teams 

do not have a formal leader to mitigate gender biases.  

Despite the prevalence of women in the workforce and of work structured around self-

managed teams in organizations, the extant literature on the influence of team diversity on 

performance has focused on team performance (e.g., Apesteguia, Azmat, & Iriberri, 2012; 

Kearney, Gebert, & Voelpel, 2009) or on organizational performance (e.g., Krishnan & Park, 

2005), rather than on team member performance. Further, team demographic composition has 

been examined mostly as predictor of performance rather than a contextual factor (e.g., Baugh & 

Graen, 1997; Bell et al., 2011; Chatman & Flynn, 2001; Fenwick & Neal, 2001; Kearney et al., 

2009). Thus, we fill a gap in the literature by examining how team gender diversity, as a 

contextual factor, influences the relationship between inter-personal behavior and outcomes at 

the individual level. As both self-managed teams and women’s presence in organizations 

increase, this understanding is important for the optimal functioning of self-managed teams and 

utilization of talent. 

We predict that the extent to which high levels of expressive tie centrality compensates for 

low instrumental contributions will be most pronounced in gender homogeneous (compared to 

heterogeneous) teams for three reasons. First, similarity-attraction theory (Byrne, 1961) suggests 

that individuals who work with similar others (in this case, with others of the same sex) will 

assume they have much in common and, as a result, will feel attracted to one another. This 

attraction promotes social exchange, thus enhancing a team member’s opportunities to provide 
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colleagues with socio-emotional support and other inter-personal resources. Second, gender 

similarity increases individual empathy between actors (Crijns et al., 2017). Empathetic 

individuals are well equipped to implement affect management. Affect management allows 

individuals to calibrate team member emotion levels (which can be inflated by stressful task 

conditions) through calming team members down, boosting morale, and providing empathy 

(George, 1990). Third, similar (as opposed to dissimilar) individuals are likely to experience 

greater comfort and lower levels of conflict when they interact (Jehn et al., 1999). Greater inter-

personal comfort and lower levels of conflict create environments receptive to the support 

offered by individuals high on expressive tie centrality.  

Consequently, team members with high expressive tie centrality are likely to be more 

readily accepted and highly regarded by peers in gender homogeneous than in gender diverse 

teams, because such central members enjoy higher credibility amongst similar rather than 

dissimilar others (Byrne, 1961). This contribution may be even more valuable in self-managed 

teams when a formal leader is not available to provide the relationship support required for team 

performance (e.g., leader-member exchange, Boies & Howell, 2006). As a result, team members 

high on expressive network tie centrality will be viewed as contributing more to the team’s 

performance (and, thus, will be perceived as higher performers) in gender homogeneous than in 

gender heterogeneous teams. In gender heterogeneous teams, the opportunities for social 

exchange are limited by lower levels of comfort and higher levels of conflict (Jehn et al., 1999). 

Gender dissimilarity might, thus, inhibit the ability of a team member high on expressive tie 

centrality to fully contribute to the social-emotional wellbeing of the team. Based on this 

theoretical rationale, we anticipate that all three characteristics (a team member’s instrumental tie 
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centrality, expressive tie centrality, and team gender diversity) will interact in predicting an 

individual’s performance (see Figure 1). Specifically, we propose:  

Hypothesis 3. There will be a three-way interaction among instrumental tie centrality, 

expressive tie centrality, and team gender diversity such that the moderating effect of 

expressive ties on the instrumental tie-individual performance relationship will be 

strongest in less (as opposed to more) gender diverse self-managed teams. 

3. Methods 

3.1. Sample and Data Collection  

Data were collected from a sample of 415 participants in 70 project teams (ranging from 

4-7 members per team). The sample had an average age of 30.7 years, possessed 7.7 years of 

full-time work experience, and 67% were male. Project teams were formed as part of a 

management class prior to the start of the first term of their MBA program and had little to no 

prior knowledge of each other before joining the team. Thus, there were no strong pre-existing 

ties to influence team dynamics (Zolin, Kuckertz, & Kautonen, 2011). Emulating ad hoc teams in 

organizations, the teams worked on a term-long project requiring them to: (1) identify a human 

resource related-issue (e. g., staffing, training, compensation) in a real organization, (2) conduct 

research on this organization (e.g., archival research, employee interviews, and employee 

surveys), (3) develop and deliver a presentation with suggestions for solving the human resource 

issue, and (4) write a group report on the teams’ proposed solutions. The projects ran for 10 

weeks. Teams had complete responsibility for determining what topic they would research, how 

the team would be organized, how the workload was distributed among team members, and the 

format of their presentation and report. Thus, based on the taxonomy proposed by Banker and 

colleagues (1996, p. 869), teams in this study can be classified as self-managed project teams, in 
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that the groups could “self-regulate work on their interdependent tasks” and had “control over 

the management and execution of [the] entire set of tasks”.   

Data were collected using two surveys and the course instructors’ grade sheets over 

approximately 3 months. Survey 1 was administered during the first week of the MBA program 

(time 1) when the teams were initially being formed and measured individuals’ self-reported 

personality and demographic characteristics. After six weeks participants were given a graded 

mid-term exam that counted towards their final course grade. This test can be viewed as a 

measure of each participant’s comprehension and mastery of course-related materials (time 2). 

Survey 2 was administered four weeks later (or 10 weeks after survey 1), after the teams 

delivered their formal presentations and had turned in their completed research projects, but 

before their grades on this team project were posted (time 3). Survey 2 asked each team member 

to report on the instrumental and expressive ties they had with each of their peers. Each team 

member was also asked to assess the contribution of every other team member to the team 

project. The response rate for team members who completed both surveys 1 and 2 was 90.2%. 

To utilize all the available sample, we mean-substituted variables that had missing values.1  

Team member performance, instrumental tie centrality, and expressive tie centrality had missing 

values on 5 (1.2%) cases and conscientiousness had 25 (6%) cases missing.  

3.2. Measures  

Conscientiousness. Team members’ conscientiousness was measured at time 1 using the 

Johns and Srivastava (1999) Big Five Inventory (BFI). We asked participants to respond on a 7-

point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree) with some items being 

reverse scored.  The Cronbach’s alpha for conscientiousness was .82.2    
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Instrumental and Expressive Ties. Members of each team were asked to list the names of 

all of their team members. Based on norms in social network research focused on practicality and 

the importance of not over taxing respondents -- network analysis requires multiple assessments 

between team members -- we collected network data using a single item (Umphress et al., 

2003).3 In line with best practice, we provided a roster of team members and asked respondents 

to consider recurring ties. This approach affords a high level of reliability (Marsden, 1990). 

Instrumental and expressive tie centralities were measured at time 3 by asking participants to 

answer two questions about each member of their team.  Instrumental tie centrality was assessed 

using a question adapted from Baldwin, Bedell and Johnson (1997). Participants were asked to 

indicate “Over the course of this class, how often have you sought school-related help or advice 

from this person?” using a 5-point scale where 0 = never, 1 = rarely (1-2 times), 2 = occasionally 

(3-5 times), 3 = frequently (6-9 times), and 4 = very frequently (>9 times).  Expressive tie 

centrality was measured using a question adapted from Umphress and colleagues (2003) that 

measured affect between team members. Participants were asked to indicate “How do you 

generally feel about this person?” using a 5-point scale where 1= dislike a lot, 2= slightly dislike, 

3= neutral, 4= slight like and 5= like a lot. Using these responses, we created instrumental and 

expressive network matrices for each team. Both the instrumental and expressive networks were 

treated as valued matrices and were asymmetric, such that within a team, actor A could give 

actor B a high instrumental tie score but actor B could give actor A a low instrumental tie score. 

Each individual’s instrumental and expressive tie centrality was calculated using the in-degree 

centrality procedure in the statistical software package UCINET 6 (Borgatti, Everett, & Freeman, 

2002). Given that our network data were non-symmetric and valued, the in-degree score for each 

participant represented the sum of all tie values received by actor i within their team. Thus, 
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instrumental in-degree centrality indicates how much team members sought advice from actor i 

within a team, while expressive in-degree centrality indicates how much team members 

identified actor i as someone who was well liked.  

 Team Member Performance. Individuals' performance in their teams was measured at 

time 3 by two items asking each team member to rate his or her peer’s attendance, effort and 

participation (AEP) and intellectual contribution (IC) on a five point scale where 1 = not at all 

effective, 2 = marginally effective, 3 = effective, 4 = very effective, and 5 = extremely effective. 

Prior to ratings team members were given a description of each item (see below).  

Attendance, Effort, and Participation.  Actively and enthusiastically participates in 

syndicate activities; Completes and brings assignments to meetings; Attends syndicate 

meetings and work sessions; Consistently attends syndicate meetings on time; Does not 

leave early.  

Intellectual Contribution.  Generates new, creative, or imaginative ideas, or solutions; 

Correctly identifies the basic issues and problems with syndicate projects; Demonstrates 

competence in concepts related to syndicate assignments; Provides a logical framework 

for the content of syndicate projects.  

Performance was calculated by averaging his or her peer ratings on the two criteria. Peer ratings 

are well accepted as accurate sources of performance assessment (e.g., 360 degree evaluations, 

Toegel & Conger, 2003) because the pooling of peer ratings removes potential idiosyncratic 

biases (Brutus & Donia, 2010). In addition, the use of peer ratings prevents common method 

variance and is deemed amongst the most reliable sources of job performance appraisal (Latham 

& Wexley, 1994). The mean and median rwgs for the two-item scale of contribution were .81 and 

.86, respectively.  The bootstrapped test of significance of the rwgs provided evidence that they 
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were significant at p<.05.  Given the rwgs values were higher than the recommended .70 level, we 

created an average performance score for each individual based on the ratings of his/her team 

members. The Cronbach’s alpha for this scale was .89.   

Gender Diversity.  We used Blau’s index (1977) to calculate gender diversity. As per 

Blau’s index, heterogeneity equals 1- ∑pi square, where pi represents the fractions of the 

population in each category. Therefore, the index ranges from zero representing homogeneity 

(i.e., only one gender or 0/100 gender proportions) to 0.5 representing maximum gender 

diversity (i.e., even mix of the two genders or 50/50 gender proportions).  

Control variables. Given the findings of prior research which suggest that team size, tie 

density, gender, and competence may impact the relationship between personality, network tie 

centrality and team member performance (Balkundi & Harrison, 2006; Mathieu et al., 2008), we 

controlled for these variables in the analyses. Team size was measured as the total number of 

members in a team. Tie density was calculated as the proportion of relationships that exist 

between team members relative to the total number of relationships that could exist if every team 

member were connected to one another (Burt, 1992). We calculated instrumental network 

density by totaling the responses of every team member to the instrumental network question and 

dividing this by the maximum possible score for a team’s matrix, thus computing the average 

score across team members to this question. The same procedure was used to calculate 

expressive network density. The density calculations were conducted using the statistical 

software package UCINET 6 (Borgatti et al., 2002). We controlled for team member gender by 

using a dummy variable (where 1 = male). Finally, we controlled for an individual's competence 

in the course's content by using his/her mid-term test scores (time 2) when testing our model.4 
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The mid-term tests scores were added to the survey data using a different data source: the course 

instructors’ grade sheets.   

3.3. Analyses 

We conducted a series of analyses to test the study hypotheses. Because the hypotheses 

tests involved cross-level effects, we conducted multilevel analyses using the R free software to 

accurately model both level-1 and level-2 relationships. Specifically, we first examined whether 

there was sufficient variability within- and between-groups on the dependent variables by 

comparing the -2 Log likelihood values for models with and without the random intercept. A 

significant difference in favor of the random intercept implies the analyses to test the study 

hypotheses should be conducted using multilevel approach. Next, we assessed the effect of level-

1 and level-2 controls, followed by the predictors (personality dimensions) to test Hypotheses 1a 

and 1b. To test for mediation, we added instrumental network centrality tie as a second step in 

the equation. In addition, we conducted a bootstrapping to examine the indirect effects of the 

predictors on the dependent variable. For Hypothesis 2, we entered expressive tie and an 

interaction term with instrumental tie in step 3. Finally, Hypothesis 3 stipulates a three-way 

interactive effect of instrumental tie, expressive tie, and gender diversity. Thus, we entered 

gender diversity, its two-way interaction terms with both ties, and a three-way interaction term 

among the three variables in step 4.5 

4. Results 

Table 1 presents descriptive statistics and correlations separately for level-1 and level-2 

variables. First, for instrumental tie centrality as a dependent variable, ICC(1) and ICC(2) were 

.66 and .92. In other words, for this dependent variable, the within- and between-groups 

variances are interpreted as 34% and 66%, respectively. The difference between the -2 Log 
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likelihood values for models with and without the random intercept variance was significant 

(p<.001) in favor of the model with random intercept, justifying a multilevel approach to testing 

the study hypothesis predicting instrumental tie centrality. For the team member performance 

measure, ICC(1) and ICC(2) were .36 and .77, respectively. In other words, the within- and 

between-groups variances were 64% and 36%, respectively. Moreover, a comparison of the -2 

Log likelihood values for the model with and without random intercept showed the latter was 

significantly (p<.001) better than the former, supporting the multilevel approach to testing the 

relationships with this dependent variable. Of the control variables, not shown in Table 2, only 

test score, instrumental tie density, and expressive tie density were significantly related to team 

member performance (p<.05).   

(Insert Tables 1 and 2 about here) 

 Hypothesis 1a predicted that team member conscientiousness will influence instrumental 

ties and Hypothesis 1b predicted that instrumental tie centrality would mediate the relationships 

between conscientiousness and an individual’s performance in the team. To test these hypotheses 

we followed four steps. First, we examined the relationship between conscientiousness and team 

member performance. As shown in Model 1 of Table 2, after controlling for levels 1 and 2 

variables, conscientiousness was significantly and positively related to team member 

performance (B=.12, S.E.=.05, p<.05). Second, we examined the relationship between 

conscientiousness and instrumental tie centrality. As shown in Table 3, conscientiousness was 

significantly related to instrumental tie centrality (B=.65, S.E.=.21, p<.01, Table 3, Model 2). 

Third, we tested if instrumental tie centrality mediated the conscientiousness - team member 

performance relationship as hypothesized. The effect of conscientiousness became non-

significant (p>.10) when the mediator was included in the equation and instrumental tie 
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centrality had a positive significant relationship with team member performance (see Table 2, 

Model 2). In addition, the bootstrapping test shows an indirect effect of conscientiousness on 

team member performance through instrumental tie centrality (b=.10, s.e.=.03) and the 

confidence interval did not include zero (.03, .15). Thus, Hypotheses 1a and 1b were supported.   

(Insert Table 3 about here) 

 Hypothesis 2 proposed a moderating effect of expressive tie centrality on the relationship 

between instrumental tie centrality and team member performance. Although it was not 

hypothesized, there was a direct relationship between expressive tie centrality and team member 

performance (B=.08, S.E.=.01, p<.001, not shown in Table 2). In direct test of Hypothesis 2, 

Model 3 in Table 2 shows a significant interaction effect between instrumental and expressive tie 

centrality on team member performance (B= -.03, S.E.=.01, p<.001). To examine the direction of 

the interaction effect, we created a figure reflecting this relationship at high and low levels of 

expressive tie centrality.  As shown in Figure 2, the relationship between instrumental tie 

centrality and team member performance is stronger (i.e., more positive) when expressive tie 

centrality is low (as opposed to high), although the slopes at both levels were significant 

(p<.001). Thus, hypothesis 2 was also supported.  

(Insert Figure 2 about here) 

 Hypothesis 3 predicted that the moderating effect of expressive ties would be the 

strongest in gender homogenous teams. Gender diversity had a direct effect (B= -.95, S.E.=.36, 

p<.05, not shown in Table 2), and two-way interactive effects with both instrumental ties (B=  

.29, S.E.=.10, p<.01, not shown in Table 2) and expressive ties networks (B= -.58, S.E.=.13, 

p<.001, not shown in Table 2) on student performance. In direct test of Hypothesis 3, the three-

way interaction was also significant (B= .21, S.E.=.07, p<.01, Table 2, Model 4). As shown in 
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Figure 3, the effect of instrumental tie centrality on team member performance was the weakest 

in the high expressive tie centrality and low gender diversity condition, providing support for 

Hypothesis 3. 

(Insert Figure 3 about here) 

5. Discussion 

Self-managed teams are an increasingly important way of organizing work. These teams 

lack formal leadership and external direction and, therefore, are ‘weak’ situations (Dalal et al., 

2014) in which individual personality and emergent processes become prominent. We theorized 

that conscientiousness and social networks are important variables in this context, and that the 

group context influences individual behavior and performance. Social network research has not 

previously focused on self-managed teams and our study addresses this gap as well as examining 

the complex relationship between advice and friendship ties in this context. 

In particular, we predicted and confirmed that conscientious team members would be 

more likely to be sought after for advice and that those team members who were less able to 

provide advice could contribute by providing social-emotional support to other team members. 

We also found that social-emotional support was most likely to be noticed as a contribution 

when there was low team gender diversity, most likely because such contributions were more 

likely accepted and valued by gender similar than dissimilar peers.  

We found that high (compared to low) conscientious team members make higher 

contributions to their teams' instrumental (e.g., task advice) social networks, for which they are 

acknowledged as being valuable. Our results also show that the relationship between 

instrumental tie centrality and performance is influenced by expressive tie centrality, such that 

expressive ties compensate for low instrumental contributions. A likely explanation for this 
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compensatory effect is that when team members develop expressive ties they contribute to the 

emotional resources of their teams, thus making up for their instrumental shortcomings 

(Balkundi & Harrison, 2006). For example, members who enjoy high expressive tie centrality 

can increase team openness and psychological safety, which have been found to ameliorate the 

negative effects of increased task and relationship conflict stemming from high individual 

autonomy in self-managed teams (Langfred, 2007).  

This compensatory effect is most pronounced in teams with low gender diversity. As 

shown in Figure 3, in teams with low gender diversity, members with low instrumental ties but 

high expressive ties had similar levels of performance as their colleagues with high instrumental 

ties and low expressive ties. Based on the similarity-attraction paradigm (Byrne, 1961), one 

explanation for this finding is that social-emotional support may be more effective in gender 

homogeneous (compared to heterogeneous) teams as team members feel very comfortable with 

and trust the emotional support of similar colleagues. This is consistent with research that 

demonstrates that high level of comfort and trust between team members enhances team 

functioning (Jehn et al., 1999).  

A compensatory effect is not seen in high gender diverse teams. Thus, in gender diverse 

teams there is clear value in individuals providing both task-related advice and socio-emotional 

support to other team members. Taken together these findings illustrate the value in developing 

theory that considers both the mechanisms and contextual factors that shape the relationship 

between conscientiousness and individual performance in teams. 

5.1. Contributions to Research and Practice 

The results of this study provide new insight into why conscientious team members may 

be effective in self-managed teams. We go beyond replicating prior research linking 
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conscientiousness to performance (e.g., Thoms, Moore, & Scott, 1996) via social ties (Fang et 

al., 2015). Notably, our study differs from Fang et al.’s (2015) recent meta-analysis integrating 

personality and social networks. Fang et al. tested two types of network centrality separately as 

mediators; we examined how different types of ties interact. They also conducted very limited 

testing of boundary conditions and no testing of team gender composition. In comparison, we 

examined how team context influences the personality – social tie centrality – individual 

performance relationships. Further, Fang et al. (2015) did not distinguish between peer-, direct 

report-, and supervisor- ratings of performance, nor did they control for other sources of team 

member performance. In contrast, we use peer ratings as the outcome variable while controlling 

for instructor’s ratings of performance (i.e., test scores). This control variable imbues confidence 

in the direction of the hypothesized relationship (from instrumental ties to individual 

performance). Moreover, Fang et al. (2015) did not examine relationships (e.g., the influence of 

personality on performance via social network centrality) in self-managed teams possibly due to 

the dearth of studies on this type of team to date. To our knowledge, of the 73 studies included in 

Fang et al.’s meta-analysis, only Lau’s (2001) doctoral dissertation was on self-managed teams. 

However, Lau’s dissertation examined different variables to those included in this study.6 Thus, 

we extend knowledge by considering these relationships in self-managed teams; an increasingly 

prevalent type of team in organizations that has no formal leader to provide instrumental and 

expressive support.  

We also make a contribution to research on context in organizational behavior (Johns, 

2017) through our multilevel analysis of gender diversity in the personality—individual 

performance relationships in teams. A multilevel perspective is needed to understand the 

complexity of the personality- individual performance relationship and situational factors when 
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using personality to select individuals for teams (LePine et al., 2011). This multilevel analysis 

enabled us to build on what we already know in two ways. At the individual level, we opened the 

personality – individual performance in teams black box by demonstrating that expressive ties 

moderate the relationship between an individual’s instrumental ties and his/her performance. But 

we know individuals do not operate in a vacuum (Rousseau & Fried, 2001). Thus, we examined 

the influence of one team level contextual factor - team gender diversity - on the relationship 

between a team member’s social networks and his/her performance at the individual level. 

Multilevel analysis is necessary to comprehensively understand behavior and performance in an 

increasingly common gender diverse (Catalyst, 2017) and team-based (Sundstrom et al., 2000) 

workplace. In this study, we found that instrumental and expressive ties, at the individual level, 

and demographic configuration, at the team level, influence the conscientiousness - individual 

performance relationship in teams. Thus we find that different contributions are valued in 

heterogeneous versus homogeneous teams, such that individuals can use different combinations 

of social networks to make a contribution in different team contexts. 

The findings of this study also have implications for how organizations both form and 

manage self-managed teams, for team members, and for the effective evaluation of the 

contributions of team members. It is well established that employee’s conscientiousness levels 

are positively related to individual performance ratings (Barrick & Mount, 1991). As a result, 

many organizations have incorporated measures of conscientiousness in their selection process 

when hiring employees (Behling, 1998). This study’s results support this practice by confirming 

that conscientiousness can play a role in shaping the performance of individuals in a team 

setting.  Prior research has shown that conscientiousness can have a greater impact on 

performance evaluations in situations where individuals have high (as opposed to low) levels of 
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autonomy (Barrick & Mount, 1991). Self-managed teams by the very nature of their design are 

high autonomy situations. Thus, our findings provide further evidence of how selecting 

conscientious individuals may play an important role in shaping performance outcomes, when 

people are organized into self-managed teams.    

While scholars have extolled the use of personality as an employee selection tool, as 

discussed above, personality is largely a stable attribute. As such, the question practitioners often 

raise is what can be done for organizational members that do not possess certain desirable 

personality traits, such as high conscientiousness? The results of this study offer promising 

insight into this issue. The impact of conscientiousness on team member performance was fully 

mediated by instrumental tie centrality, even though the “instrumental tie – team member 

performance” relationship was stronger for members with low rather than high expressive ties. 

These results suggest that individuals benefit from providing task related advice to their team 

members regardless of how conscientious they are. This knowledge could be disseminated 

during the initial team forming stage (Tuckman, 1965) as part of interventions to enhance the 

team’s effectiveness (e.g., training that develops awareness of member strengths and ways in 

which members contribute to team performance). Equipped with this knowledge, it is possible 

that low conscientious individuals will be motivated to adopt formal routines that increase their 

likelihood of exhibiting instrumental behavior and, thus, enhance their team performance. For 

example, team members low on conscientiousness could put in place formal steps to search for 

and evaluate information related to their teams' tasks and explicitly communicate their findings 

to their team members to enhance their centrality in the team’s instrumental network. Such team 

members could keep track of their communication activities to monitor their own progress. 

Organizations could also motivate and train team members to use these insights to enhance their 
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own and their team’s performance. We believe that this learning would benefit low conscientious 

team members seeking to work their way into senior management roles where effective team 

behaviors are critical (Yukl, 2012). However, it is possible that team members low in 

conscientiousness may not be motivated or sufficiently disciplined to adopt these suggestions 

given they are inconsistent with their innate disposition. Consequently, organizations could 

implement a team coaching process and a reward system that will provide extrinsic motivation 

for low conscientious members to behave instrumentally.  

In addition to making an effort to exhibit instrumental behavior, the current study shows 

another way in which individuals low on conscientiousness can improve their performance in 

teams. Specifically, an individual's contribution to the team’s social needs can compensate for 

low instrumental ties. Therefore, individuals who are not sought out for instrumental advice can 

still contribute to the team by fulfilling social-emotional needs. Furthermore, as teams are 

usually under pressure to complete assigned tasks within limited time frames, performance 

related pressures might trigger or exacerbate intra-team conflict, potentially lowering group 

performance (Jehn et al., 1999; Zenger & Lawrence, 1989). Thus, individuals low on 

conscientiousness can contribute to the team’s performance by, for example, engaging in 

activities that lower stress and conflict, such as listening to colleagues’ problems and organizing 

social events to encourage positive team member interactions.   

This socio-emotional contribution, however, appears to be more valued in gender 

homogeneous than in gender heterogeneous self-managed teams. In gender diverse teams, 

members low on instrumental tie centrality cannot rely only on their social skills to be seen as a 

valued team contributor; they will need to also adopt some of the strategies we suggested above 

to boost their task-related contributions.  
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Finally, the realization that a team’s gender composition influences individual member 

performance offers interesting insights on the management of diversity in teams. Our findings 

suggest that individual performance in more gender diverse teams is heavily influenced by team 

member instrumental contributions. Thus, we recommend training for members of gender 

diverse teams. Such training should focus on how to minimize conflict, and build trust and 

comfort level between gender diverse individuals, so that all members’ socio-emotional 

contributions are valued and, ultimately, add to team performance.  

5.2. Limitations and Future Research 

 There are some limitations of our study that have implications for future research. First, 

reverse causation between instrumental ties and performance is possible; i.e., rather than 

instrumental ties influencing individual performance, individual performance may have 

influenced whether team peers sought advice from each other. We believe this is unlikely for two 

reasons. First, the direction of our hypothesized relationships was informed by extant theory, and 

second, we control for competence derived from performance data collected approximately half-

way through the life of the self-managed team. Thus, we believe we can conclude that tie 

centrality influences individual performance in self-managed teams rather than the other way 

round.  

Second, it is possible that variables collected at the same time and from the same source, 

such as network ties and performance in this study, may have inflated correlations (i.e., common 

method variance [CMV]; Podsakoff, MacKenzie, & Podsakoff, 2012). However, CMV was 

unlikely in our study because we employed procedural remedies in designing and administering 

our surveys, including mixing the order of the questions and using different scale types (Chang, 

van Witteloostuijn, & Eden, 2010). Further, our social networks measures are multi-source (up to 
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6 peer ratings were collected for each team member) and become a relative, rather than absolute, 

measure which minimizes the likelihood of inflated correlations; i.e., how many times actor a 

sought advice from actor b relative to how many times actor a could have sought advice from 

actor b.  

Future research could extend the findings of this study in several ways. First, prior 

research has theorized that the effect of personality on individual performance in teams may vary 

based on the nature of the task that the team is performing (Barry & Stewart 1997; LePine et al., 

2011). In this study, the team project emphasized activities such as planning and organizing 

performance over several months. However, some projects emphasize activities that involve 

creativity or require teams to perform tasks in very short time frames. Thus, a potentially fruitful 

extension of this line of research is to formally examine how task type and task duration might 

influence the relationships tested in this paper.   

In addition, future research could examine the effectiveness of some of the team 

interventions we suggested (e.g., providing task-related advice to team members) for enhancing 

team members’ performance in self-managed teams. Although the benefits of such interventions 

seem logical based on our findings, empirical evidence would strengthen the business case for 

such initiatives.   

5.4. Conclusion 

The current study provides new understanding on the multilevel mechanisms that influence 

individual performance in self-managed teams; namely, personality, social networks, and team 

context. We demonstrate that the factors influencing individual performance in teams is complex 

and individuals need to make calibrated decisions about the ways in which they will contribute in 

their team. Thus, this study provides both conceptual and empirical evidence that can help guide 
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future study of teams and inform individual team members’ decisions on how they can best 

contribute in self-managed teams. It should also inform organizational decisions on how to 

prepare individuals to function effectively in self-managed teams and design performance 

systems that facilitate optimum performance in such teams.  
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Footnotes 

1 We reran the analyses with listwise deletion. The results were almost identical to those we 

present using mean-replacement and are available upon request. 

2 We acknowledge that the Big Five personality traits operate as a constellation and researchers 

are advised to consider all five traits simultaneously (Costa & McCrae 1992).  For this reason, 

we also collected data on the other four traits (extraversion, agreeableness, neuroticism and 

openness to experience).  However, none of the other four traits had significant effects on the key 

dependent variables in this study. Given the results were almost identical with or without these 

four traits, for brevity purposes, we report the results without these traits. 

3 The use of a single item to measure students' network ties is widely accepted and effective in 

network research (e.g., Borgatti, Everett, & Freeman, 1992; Ibarra, 1993; Sparrowe & Wayne, 

2001).  

4 Instructor effects were not significant and, thus, were not included as controls (Becker, 2005). 

5 We entered all together to conserve space and because the main focus of the hypothesis was on 

the three-way interaction effect. 

6 Lau (2001) examined the consequences of trustworthy employees in self-managed teams in one 

rehabilitation centre. 

 

  



Running Head:  PERFORMANCE IN DIVERSE SELF-MANAGED TEAMS  
 

41 

Table 1 

Descriptive Statistics, Correlations, and Reliabilities  

No. Level 2 Variables Mean SD 1 2 3 

1 Team Size 6.04 .73    

2 Gender Diversity 0.38 .11   .30**   

3 Instrumental Tie Density .46 .14 -.09 -.12  

4 Expressive Tie Density .86 .10 -.30* -.22   .57*** 

 
 

No. 

 

Level 1 Variables 

 

Mean 

 

SD 

 

1 

 

2 

 

3 

 

4 

 

5 

  1 Gender .68 .47      

  2 Test Score 77.58 8.73  -.04         

  3 Conscientiousness 3.66 0.56 -.16***   .01      

  4 Instrumental Tie Centrality 9.50 3.82   .01   .08  .13**    

  5 Expressive Tie Centrality 21.97 4.07  -.07   .01  .07 .63***  

6 Team Member Performance 4.08 0.62   .01   .20***  .15** .57*** .34*** 

   * p < .05; ** p < .01; *** p<.001 
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Table 2 

Team Member Performance as DV 

  Variables Model 1 Model 2 Model 3 Model 4 

B SE B SE B SE B SE 

Controls         

   Gender     .00 .05 -.03 .04  .01 .04   -.00 .04 

   Team Size   -.01 .06 -.01 .06  .01 .06    .05 .06 

   Test scores    .02*** .00  .01** .00  .01*** .00    .01*** .00 

   Instrumental Tie Density  1.47*** .35 1.47*** .35 1.42*** .34   1.33*** .33 

   Expressive Tie Density    .83 .50  .84 .50  .88 .49    .75 .48 

Predictors         

   Conscientiousness    .12* .05  .02 .04  .03 .03    .04 .03 

Mediator         

  Instrumental Tie Centrality 

(ITC) 

   .14*** .01  .11*** .01    .10*** .01 

Two-way Interaction         

  Expressive Tie Centrality 

(ETC) 

     .05*** .01    .06*** .01 

  ITC * ETC     -.03*** .01   -.04*** .01 

3-way interaction         

   Gender Diversity (GD)       -1.13** .37 

   GD * ITC          .31** .10 

   GD * ETC         -.36* .15 

   GD * ITC*ETC          .21** .07 

Pseudo R2 (Level 2) 

Pseudo R2 (Level 1) 

.45 

.09 

.37 

.46 

.38 

.54 

.41 

.58 

Pseudo ∆R2 (Level 2) 

Pseudo ∆R2 (Level 1) 

.00 

.01 

-.12 

.37 

.01 

.08 

.03 

.04 

Pseudo R2 (Total) 

Pseudo ∆R2 (Total) 
0.22 0.43 0.48 0.52 

0.01 0.19 0.05 0.04 

Note: we omitted Model 1 (only control variables) to conserve space.  Pseudo R2 (Total) was calculated 

by adding the product of each level variance explained by the available respective variance.  For example, 

for Model 1, .22= (.48*.36)+(.09*.64). 

* p< .05; ** p < .01; *** p<.001  
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Table 3 

Instrumental Tie Centrality as a Dependent Variable 

 Model 1 Model 2 

B SE B SE 

Controls     

   Gender   .10 .24    .20 .24 

   Team Size 1.69** .50  1.70** .50 

   Test Scores   .07*** .01    .07*** .01 

Predictors     

   Conscientiousness      .65** .21 

Pseudo R2 (Level 2) 

Pseudo R2 (Level 1) 

.14 

.06 

.14 

.08 

Pseudo ∆R2 (Level 2) 

Pseudo ∆R2 (Level 1) 

 .00 

.02 

Pseudo R2 (Total) 

Pseudo ∆R2 (Total) 
0.11 0.12 

 0.01 

 

 * p< .05; ** p < .01; *** p<.001 
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Figure 1.  Multilevel model of the relationships among team member’s conscientiousness, instrumental 

ties, expressive ties, and team member performance  
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Figure 2.  Interactive Effect of Instrumental and Expressive Tie Centrality on Team Member Performance 
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Figure 3.  Three-Way Interaction Effects of Gender Diversity, Instrumental Tie Centrality, and 

Expressive Tie Centrality on Team Member Performance 
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