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Although research shows that teams with well-developed transactive memory systems (TMS) outperform teams lacking such memory systems, we know little about how teams develop TMS. In particular, we do not know how individual motivation affects the development of interdependent knowledge structures such as TMS. Using data from management teams engaged in a realistic business simulation, we examine the relationships among individual motivation, TMS, social identity, cohesion, and team performance. We discover that individual motivation to achieve group goals has a negative effect on the development of TMS in teams where both social identity and cohesion are low and do not direct the efforts of team members towards working together. Only when group identification, driven by social identity and cohesion, encourages team members to work together, does individual motivation stimulate the development of interdependent specialized structures of knowledge such as TMS. Moreover, findings show that, as predicted, TMS positively influences team performance. The study extends our understanding of the development of TMS by investigating the effects of motivation and group identification on team knowledge structures and the effects of those knowledge structures on performance. 
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1. Introduction
We have witnessed a shift away from formal hierarchy and towards work groups and teams as a way to get work accomplished in organizations.  The increased emphasis on teams as an organizational form has renewed interest in the determinants of team performance (Cohen and Bailey, 1997; Guzzo and Dickson, 1996; Salas, Sims, and Burke, 2005).  Organizational scholars have identified a number of performance-enhancing structures and processes (Argote and McGrath, 1993; Edmondson, 2002; Ilgen, Hollenbeck, Johnson, and Jundt, 2005; Marks, Mathieu, and Zaccaro, 2001; Moreland and Levine, 2001; Van Knippenberg and Ellemers, 2003).  The recent focus, however, on the “social” determinants of team performance has resulted in a tendency to overlook how “individual” factors, such as individual motivation, contribute to team performance.  Motivated individuals are an essential part of effective teams because such team members who are concerned with meeting team goals and objectives are likely to exert effort to contribute what they know or are able to do to the team (Crown and Rosse, 1995; Weingart and Weldon, 1991).

In this paper, we consider how motivated team members affect the likelihood that performance-enhancing group structures and processes develop.  In particular, we investigate how individual motivation affects the likelihood that team members develop and use an interdependent structure of specialized knowledge and expertise, a transactive memory system, and how the presence of a such a system affects how well a team performs.  A transactive memory system (TMS) represents the extent that members of a team have specialized their tasks and are aware of what other team members know and are able to do (Wegner, 1987).  Although the benefits of having a well-developed TMS have been documented (Liang, Moreland, and Argote, 1995; Hollingshead, 1998; Lewis, 2004), it is unclear how a concern with meeting team goals influences the likelihood that team members develop and utilize a TMS.  Being concerned with meeting team goals and objectives could make it more likely that team members develop and use a TMS but it is also possible that individuals who are concerned with reaching established goals exhibit individual behaviors that make it more difficult for team members to specialize their tasks and to learn who knows and does what on the team.

We develop a model whereby identifying with the team moderates the association between observed levels of individual motivation and the presence and use of a TMS.  We focus on group identification because prior research has shown that identifying with one’s team members affects the likelihood that an individual cooperates with team members.  When team members identify with each other, each individual team member is more likely to share what he or she knows and his or her colleagues are more likely to evaluate the knowledge being shared appropriately.  We argue that identification determines the likelihood that people who are motivated to achieve team goals also develop and use a TMS. Consistent with previous work, we expect for TMS to have a positive effect on team performance.  We also expect for group identification to have a positive effect on TMS.  The direction of the path from individual motivation to TMS is unclear.  As we noted earlier, either a positive or negative main effect could emerge. When combined with willingness to cooperate, however, we expect that being concerned with meeting established goals and objectives is likely to result in the development and use of a TMS.


We test the model on teams of Master of Business Administration (MBA) students involved in a realistic business simulation. For seven weeks, team members interacted and performed tasks of a real management team, such as marketing, managing operations and reporting to a Board of Directors.  A previous version of this simulation has been used for research on group dynamics and performance (Rulke and Galaskiewicz, 2000). The simulation provides an opportunity to study teams engaged in a realistic interdependent task in quasi- experimental conditions.

The paper is structured as follows.  In the next section, we draw on theories of motivation, group identification and transactive memory systems to develop our predictions.  Then, we describe the setting and the research method. We present and discuss our findings on the relationships among individual motivation, group identification, transactive memory systems, and team performance.  We conclude with a discussion of the theoretical and managerial implications of our findings and avenues for future research.

2. Theory and hypotheses
2.1 Individual Motivation and Transactive Memory Systems

Research on motivation aims to understand the willingness of individuals to contribute to a task. Motivation determines team members’ choice of activities, the effort that team members invest in task activities, and the persistence of their efforts (Atkinson, 1964; Campbell and Pritchard, 1976; Vroom, 1964). Motivation may be driven by rewards, by the desire to be engaged in an enjoyable and self-fulfilling activity, or by the desire to comply with group norms and values (Gottschalg and Zollo, 2007; Quigley, Tesluk, Locke, and Bartol, 2007).

Research on goal-setting theory shows how goal commitment can determine motives and thus task behavior at the individual level of analysis (Locke and Latham, 1991). An extension of the theory investigated the role of group goals in addition to individual goals in determining group performance (Crown and Rosse, 1995; Ellemers, Gilder, and Haslam, 2004; O’Leary-Kelly, Martocchio, and Frink, 1994; Weldon, Jehn, and Pradhan, 1991; Weldon and Weingart, 1993).  That research shows that individual motivation determines the level of individual effort towards meeting the group performance goal.  Thus, individual motivation may increase the level of individual effort towards the group performance goal and thereby increase group performance. 

Whether or not individual motivation leads to working together with other team members and developing a TMS, however, is unclear.  High individual motivation to pursue the group goal can encourage individuals to work alone towards the group goal and harm group processes and structures in tasks that benefit from interdependence.  For example, team members who are highly motivated to perform well may consider task performance the primary goal and building the structures and processes that are required for interdependent work a secondary goal.  Team members could believe that taking time to develop social relationships is incompatible with meeting group goals and objectives (Mullen and Copper, 1994). 
When work is complex and interdependent, team members who are concerned with meeting established performance goals must not only choose to invest their efforts in attaining those goals but also be willing to specialize their tasks and learn what other team members know and do.  Team members who are concerned with meeting performance goals could assume that high performance is incompatible with investing time in developing specialized knowledge structures.  Further, a motivated team member could believe that limiting his or her involvement to a specialized role impairs his or her ability to meet the group’s performance goal.  Moreover, individuals who are concerned with meeting established goals could avoid specializing their efforts and relying on the specialized efforts of other team members because such a division of labor exposes the team to its weakest member.  Thus, as team members become more motivated to meet performance goals, team members may be more eager to work alone and less likely to develop and use a TMS.  Thus, we expect that the effect of motivation on the development of and reliance on specialized knowledge structures depends on the extent of members’ attachment to and identification with the group. When group cohesion and identification are high, team members are more likely to specialize their tasks and to rely on the specialized expertise of others than when group cohesion and identification are low.
2.2 Group Identification and Transactive Memory Systems

Social identity and interpersonal attachments affect the development and use of specialized knowledge structures, such as transactive memory systems.  Sharing knowledge and information is a kind of cooperative behavior.  Cooperative behavior is more likely when team members are connected strongly either directly or indirectly through mutual colleagues and friends (Reagans and McEvily, 2003) or when team members identify with each other (Kane, Argote and Levine, 2005).  When cooperative norms are present, team members are more likely to share what they know (Quigley, et al., 2007; Zander and Wolfe, 1964), pay more attention to the ideas expressed by others (Slavin, Hopkins, Hurley, and Chamberlain, 2003) and experience fewer communication difficulties (Deutsch, 1973).   

Members in groups with high cohesion, where members are attached to each other, desire to remain in the group and therefore collaborate often (Cartwright and Zander, 1968; Friedkin, 2004; Levine and Kerr, 2007), which facilitates the development of shared understandings (Langfield-Smith, 1992). Social cohesion helps develop structures of specialization because team members who like each other prefer to work together and to spend time together. Social cohesion also increases the use of specialized expertise through knowledge transfer, because it increases the willingness of individuals to invest effort, time, and energy in sharing knowledge (Reagans and McEvily, 2003). Reagans and McEvily (2003) argued that both reputation and cooperative norms in teams with high social cohesion increase the motivation of individuals to share knowledge. Individuals are more likely to participate in a structure of specialization and be interdependent with someone whom they trust. Team members who like each other will be motivated to spend time figuring out who knows what, who is to remember what and who does what as well as to develop the “sharedness” and interdependence of transactive memory systems (Friedkin, 2004; Brandon and Hollingshead, 2004). 

For members of groups with high social identity, the group defines the self and the group’s interests dominate the self interest (Hogg and Abrams, 1988; Tajfel and Turner, 1986). Group members with high social identity are likely to choose to rely on other team members and to trust their ideas and expertise. Social identity increases knowledge transfer (Kane et al., 2005). Group members who identify with the group are likely to value the contribution of other group members Valuing the knowledge of others affects information seeking over (Borgatti and Cross, 2003). Team members in groups with high social identity are likely to be motivated to work together and to accept the importance of investing effort in developing interdependence for achieving the team performance goal. They are also likely to seek, share and value the diverse expertise and use the knowledge of who knows what to coordinate better their activities in achieving the group goal. 

Although there is some disagreement about the extent to which the constructs of cohesion and social identity are components of each other (Friedkin, 2004; Ellemers, Kortekaas, and Ouwerkerk, 1999; Hogg, 1992; Hogg, Hains, and Mason, 1998; Hogg and Hardie, 1991), scholars agree that the two dynamics of identification and interpersonal attachment produce cooperative behavior.  Moreover, people who identify with each other and feel emotionally attached are likely to derive value or self-fulfillment from assisting each other (Ellemers et al., 2004; Festinger, 1950; Friedkin, 2004; Hogg, 1992; Tajfel and Turner, 1986).  Further, the two dynamics of identification and attachment are mutually reinforcing (Hogg and Terry, 2000).  People who identity with each other are also more likely to be attached to each other and people who are attached to each other are more likely to identify with what they have in common.  In the current context, we expect that social identity and cohesion on teams make it more likely that team members will share knowledge and rely on each other thereby promoting the development and use of a TMS.  Thus, we predict:

HYPOTHESIS 1: Transactive memory systems are more likely to develop in teams high in social identity and cohesion.

2.3 The Moderating Influence of Group Identification
We argue that group identification encourages motivated individuals to choose to work together instead of working alone.  Identification and interpersonal attraction direct the effort of individuals away from relying entirely on individual accomplishments and towards developing relationships and interdependence to achieve the group performance goal. Therefore, group identification changes the relationship between individual motivation and the development of transactive memory systems. 

Although teams perform better when team members store and retrieve information using transactive memory systems (Austin, 2003; Hollingshead, 1998; Lewis, 2004; Liang, Moreland, and Argote, 1995), team members who are highly motivated to perform well may not be motivated to invest effort in learning who knows what or participating in a cognitive division of labor and thus fail to develop transactive memory systems. The increased efforts associated with greater motivation are insufficient when the task that team members are performing is complex and interdependent. An overemphasis on individual motivation may harm learning of interdependent roles or team members may refuse to accept the specialized structure of knowledge. We argue that group identification channels the efforts of motivated individuals into the development and use of transactive memory systems. Liking, trusting, valuing the expertise of others, and interpersonal attraction shift the focus from investing effort in individual activities towards investing effort in team activities. Team members who identify with the group are more willing to specialize their purpose, to learn who knows and does what on the team, and to rely on the specialized efforts of others to achieve team goals. Thus, individual motivation and group identification interact to predict the development of transactive memory system. Therefore, we hypothesize:

HYPOTHESIS 2: In teams with high social identity and cohesion, individual motivation will be positively related to the development of transactive memory systems. By contrast, in teams with low social identity and cohesion, individual motivation will be negatively related to the development of transactive memory systems.

2.4 The Effect of Transactive Memory Systems on Performance


Research on transactive memory systems demonstrates that groups with well-developed transactive memory systems perform better than those without transactive memory systems on interdependent tasks (Hollingshead, 2001; Liang et al., 1995; Moreland, Argote, and Krishnan, 1998).  Members of groups with well-developed transactive memory systems have access to a larger pool of expertise, because they specialize in different task-related knowledge areas and develop a structure of interdependent roles (Brandon and Hollingshead, 2004; Liang et al., 1995; Lewis, 2004). Groups make better use of specialized unshared information when certain members are known to be experts (Stasser et al., 1995, 2000; Stewart and Stasser, 1995). Members of teams with well-developed transactive memory systems have access to a larger pool of knowledge not only because they are aware of the interdependent specialized areas of expertise of others but also because they trust each others’ expertise (Liang et al., 1995; Lewis, 2003). Trust improves information sharing and cooperation which are necessary for interdependent work. In groups with well-developed transactive memory system, team members store information effectively, specialize in different areas of the task and trust the information they obtain from other members.

Transactive memory systems also facilitate the coordination required for transforming specialized knowledge into desired team outputs (Lewis, 2003; Liang et al., 1995). Knowing who knows what improves coordination within teams, because members can anticipate each other’s behavior and can integrate their activities more quickly and smoothly (Liang et al., 1995; Wittenbaum, Hollingshead, and Botero, 2004). Teams whose members successfully coordinate their efforts perform better (Argote, 1982, De Dreu, Harinck, and Van Vienen, 1999; Klimoski and Mohammed, 1994; Weick and Roberts, 1993; Wageman, 1995; Wittenbaum et al., 2004). Teams with interdependent knowledge structures are likely to be able to better coordinate their interdependent activities, minimize process losses (Steiner, 1972) and thus perform better than teams lacking such knowledge structures. In sum, the access to specialized knowledge through cognitive division of labor and the knowledge of who-knows-what as well as the smooth coordination in using team expertise are likely to increase performance. Therefore, we hypothesize:

HYPOTHESIS 3: The strength of transactive memory systems will be positively related to team performance.

3. Research method
3.1 Empirical context and sample

Empirical context. This study examined teams of four to six MBA students who participated in a realistic business simulation called “Management Game”. Before the beginning of the game, students submitted resumes in which they evaluated their ability and commitment, nominated classmates for team president and stated preferences for potential team members.  During a period of seven weeks the participants acted as the senior managers of firms. Participants made decisions about different aspects of their business such as strategy, marketing, or production, as well as negotiated contracts, traded shares on a stock market, and presented their strategies to Boards of Directors. The decisions of competing teams were input to a computer simulation that processed the information and provided data to the teams about their performance, including their costs, sales, stock, market share, and profitability. Teams were not allowed to cooperate in the simulation.
Teams met with their Board of Directors three times during the period. Boards of Directors consisted of business professionals who regularly participate in the game and were assigned to Boards by the game administrator on a rotating basis. The Board of Directors discussed the strategic plans and operational reviews with team members and participated in the most important investment and compensation decisions. The Boards of Directors’ evaluations were part of the student’s grade and are used in the study as one of the measures of team performance.

The design of the business simulation controlled for variation in important input and contextual factors such as markets, tasks, and time. Moreover, assignment to teams, although not fully random, followed a known procedure. Team members were selected through a two-stage process. First, team presidents were chosen by a vote of students. Then using students’ resumes, the presidents selected team members through a round-robin draft. An analysis of the distribution of individual abilities across teams based on the resumes showed that there were no significant differences in self-reported expertise across teams. To increase our confidence in the lack of variation in the abilities across teams, we performed an Analysis of Variance (ANOVA) with team as a factor and individual abilities measured by grade point average as the dependent variable.
 As expected based on the team composition process, there was no significant difference in abilities of individuals across teams (F=1.072, p=.369). Further, the incentive structure in the settings does not vary across teams. All teams have the same reward structure based on the same evaluation and grading criteria. Thus, we controlled for task, ability and reward structures through the design of the study. 

In addition to the high control of contextual factors, the design allowed us to study teams with histories engaged in realistic tasks that exhibit high ecological validity.  All team members have previous business experience and all Boards of Directors consist of business professionals. Thus, the study provides the opportunity to study teams with a history engaged in a realistic task in a controlled setting. 

Sample. We developed a survey questionnaire that was administered by internet to 80 teams participating in the management game. We collected data four weeks after the beginning of the management simulation in order to study teams after the formation phase of their development (Levine and Moreland, 1998; McGrath, 1991). The collection of data before the final performance is known prevents the influence of performance feedback on the evaluations of team characteristics by the team members. Although the study design does not permit us to establish causality, collecting data on the independent variables before the dependent variable (performance) is measured enables us to satisfy the temporal precedence condition for causality. 

To increase the response rate, we presented the research project during the first meeting of participants in the simulation. In addition, we offered a group prize of $500 to one of the teams. In order to qualify for the prize, all team members had to fill out the survey. The winning team from among qualifying teams was chosen through a lottery.  

We excluded groups with low group-level response rates using Dawson’s (2003) selection rate formula. The selection rate formula (
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) where N denotes the size of the team  and n denotes the number of respondents in the team assesses the accuracy of incomplete group data and has been used in prior research (e.g., Richter, West, van Dick, & Dawson, 2006). We used in our analysis only those groups whose selection rate did not exceed the cutoff point of .32 selection rate. Dawson (2003) has shown that the scores of groups with selection rate below .32 are correlated with true scores at .95 or higher. The selection rate was at or below .32 for 46 groups. Thus, we had useful data from 58% of the teams. To test for non- response bias we compared the performance of the teams in the final sample and the non-responding teams. Results indicated that there was no significant difference in performance between responding and non-responding teams (F=.059, p=.81).

3.2 Measures 

Transactive memory systems. We measured transactive memory system using the scale developed and validated by Lewis (2003) (see Appendix 1). The scale consists of three subscales: specialization, coordination, and credibility. All items in the subscales are Likert-type 7-point measures, which range from “Strongly Disagree” to “Strongly Agree”. 

We assessed the within group agreement, reliability of the group means, and non-independence using 
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 , ICC(1), and ICC(2) for the items for each of the self-report scales (Klein and Kozlowski, 2000). In this way we tested statistically whether the team member responses were similar enough to be aggregated into a team score. Checks of 
[image: image3.wmf]wg

r

  and ICC(1) and ICC (2) yielded acceptable values for each of the subscales of transactive memory and for the overall scale of transactive memory (
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=.95; ICC(1) = .16, significant F-test; ICC(2) =.28). 

Individual motivation. To measure individual motivation to achieve the group goal, we used the goal commitment measure developed by Hollenbeck, Williams, and Klein (1989). We modified the wording in order to specify as a group goal the relevant group performance goal in our setting. The group performance goal is to perform better than all other teams in the simulation and thus to win the management game. When aggregating to the team level of analysis, we used the summary index model (Chen, Bliese, and Mathieu, 2005). The summary index model does not require sharedness and tests for dependence, because the variable of interest is a descriptive index of level of individual scores. The index of the individual motivation was calculated as the average of individual scores.

Social identity. Social identity has been defined as the extent to which group members share a self-conception in terms of the defining features of a self-inclusive social category and thus identify themselves with the group (Van Knippenberg and Ellemers, 2003). Social identity has been conceptualized as a group-level construct (Tajfel, 1978). To measure social identity we used the seven-point Likert scales developed by Mael and Ashforth (1992). We tested for within-group agreement, non-independence, and reliability of group means (
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=.96; ICC(1)=.16, significant F-test; ICC(2)=.26). Results supported aggregating the scale for social identity to the group level of analysis.

Social cohesion. Festinger (1950) defined cohesion as an accumulation of factors, which reflect forces acting on the members of the group to remain in the group. Contemporary analysis of social cohesion treats it as a multidimensional phenomenon (Beal, Cohen, Burke, and McLendon, 2003; Friedkin, 2004). Prentice, Miller and Lightdale (1994) provided evidence on the distinction between attraction to a group and attraction among group members. We measured attraction to the group using scales developed by Bollen and Hoyle (1990) and attraction among group members based on the work of Seashore (1954). We aggregated the scale of cohesion to the group level after testing for homogeneity of responses in the groups (
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=.96; ICC(1)=.17, significant F-test; ICC(2)=.28).

Performance. To measure team performance, we used two different measures. First, we used the overall evaluations of each team’s performance by its Board of Directors. The board evaluations were performed three times during the game. Teams were not provided information on the results from the board evaluations. The overall board evaluation measure was an average of responses to the 12 items over the three evaluation occasions (see Appendix 1). Because members of the Board of Directors participate in the game regularly and are professionals from business organizations, they are experienced evaluators. Moreover, the Boards of Directors have frequent direct communication with the teams and are thus well-informed about their activities and decisions. The use of different respondents for measures of the independent and dependent variables enables us to avoid common method bias.

As a second indicator of performance, we used a measure of the financial performance of the teams which was generated by a simulation algorithm. Each team in the game was a firm that was traded on a public stock exchange. Participants bought and sold shares on the stock market. The firm’s stock price at any time summarized the collective judgment of participants about the value of the firm. The judgment of each participant was based on available information of the firm’s past performance (sales, profits) and future prospects (market forecasts, marketing strategy). In order to assess the performance of the teams at the end of the game, we averaged the stock prices of the teams during the last two weeks of the game. The same measure has been used in prior research (Rulke and Galaskiewicz, 2000). Although the correlation between the measures based on overall board evaluations and stock prices was significant, it was not high (.33, p<.05). Therefore, the two performance measures provide unique information about team performance.

3.3 Tests of reliability and validity of measures 

The measures of all constructs are reported in the appendix. We calculated Cronbach Alpha to assess the reliability of the scales and used confirmatory factor analysis (CFA) to test their validity (Nunnally and Bernstein, 1994). The analyses were performed at the team level. Table 1 reports the factor loadings for each item and the Chronbach alpha for each construct. The factor loadings ranged between .5 and .92 for all constructs in the model except for three items in the transactive memory system scale with loadings between .4 and .5. Those items were nevertheless included in the transactive memory system measure in order to ensure consistency with prior research. With these exceptions, the factor loadings showed high item reliability for all constructs because they were all above the .5 cutoff value suggested by Fornell and Larcker (1981). The reliability tests of the constructs based on the Chronbach alpha showed also reliability above the accepted .70 cutoff for all constructs in the model.

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

                               Insert Table 1 about here

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

Convergent validity was tested using the indicators for factor loadings, model fit and variance extracted provided by the CFA analysis of each of the construct. Factor loadings above .50, fit indices above .90, and variance extracted above .50 indicate acceptable convergent validity (Anderson and Gerbing, 1988; Shook, Ketchen, Hult, and Kacmar, 2004). All constructs met the criteria for convergent validity.

Drawing on theories of social identity and cohesion, we theorized that identification with the group, on the one hand, and attachment to the group and its members, on the other, represent two dimensions of a higher order construct. We used second-order CFA to test whether social identity and cohesion represent the components of a construct with a higher level of abstraction (Bagozzi, 1994). The second-order factor captures the common variance of the two first-order factors in a more abstract construct. The measures of social cohesion and social identity were hypothesized to load on two separate first-order factors which in turn loaded on a second-order factor which we termed “group identification”. The CFA analysis showed that the second-order CFA model fitted well (CFI = .94; RMSEA = .09). The factor loadings both for items on the first-order factors and for the first-order factors on the second-order factor were statistically significant and higher than the accepted cut off of .50. Thus, the new construct of group identification had high convergent validity and reliability, which supports our conceptualiztion of group identification in teams as a multidimensional phenomenon with two underlying mutually reinforcing processes: social identification and cohesion. 

We tested for discriminant validity between the new construct of group identification and the other constructs in the model. The Chi-square difference test of the pairwise comparisons between transactive memory system and group identification (
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=16.3, df=1) as well as between individual motivation and group identification (
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= 13.6, df=1) showed that the constructs were significantly different and provided evidence for high discriminant validity of the constructs in the model.

We took into account the unequal factor loadings of the items and measurement error in the ensuing analysis of the relationships in the theoretical model. First, we defined a team's transactive memory system and group identification using factor analysis with oblimin rotation which allows for correlation between the factors.  Then, we created factor scores using the regression approach.  Two factor scores emerged for transactive memory systems, the first corresponding to the specialization dimension, and the second corresponding to the credibility and coordination dimension. A team's transactive memory system is the sum of the two factor scores. We also factor analyzed the items for identity and cohesion, including both attachment to the group and interpersonal attachment. We found two correlated factors that corresponded to the two we found with the CFA analysis.  The group identification variable is the sum of the two factor scores formed through regression.  Using this procedure, we allowed for unequal weights of the items. To reduce the effect of measurement error we included in the constructs only the factors with eigenvalue greater than 1 and which cumulatively explained no more than 70% of the total variance. Individual motivation is the mean of the individual motivation items because the variable is based on the summary index model of aggregation.

4. Results
Table 2 reports means, standard deviations, and correlations between each of the constructs in the model. Bivariate relationships indicated that group identification and transactive memory systems were positively related (r= .55, p<.0001), and the transactive memory system and group identification were positively related to performance (r=.54, p<.0001 and r=.43, p<.0001, respectively). The correlations between individual motivation and transactive memory system as well as between individual motivation and performance were not statistically significant (r=-.07; p=.613 and r=.24, p=.11). Interestingly, the correlation between individual motivation and group identification was low and non-significant (r=.18, p=.25). The low association suggests that individual motivation is not associated with group identification in the teams in our sample. The correlations between team abilities measured by average gpa and both team performance measures were low and non-significant (r=-.07, p=.69 for stock prices and r=.17, p=.29 for overall board evaluation).
 In interpreting these last correlations, it is important to remember that teams were composed through a process that mitigated ability differences across teams.
------------------------------------------------

Insert Table 2 about here

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

We tested the hypotheses using ordinary least squares (OLS) regression (see Table 3 and 4). Transactive memory systems were analyzed as a function of individual motivation, group identification, and their interaction. As can be seen from Table 3, the coefficient for individual motivation was negative but fell short of statistical significant (b=-.302, p=.108). As predicted in Hypothesis 1, group identification positively influenced the development of transactive memory systems (b=.538, p<.0001). The coefficient of the interaction effect of individual motivation and group identification was positive and statistically significant (b=.277, p=.033). Thus, we found support for Hypothesis 2, which predicted that individual motivation and group identification would interact to affect the development of transactive memory systems. 

Following Aiken and West (1991), we plotted the predicted interactive effects of group identification and individual motivation on transactive memory systems (see Figure 2). In figure 2, transactive memory systems, individual motivation, and group identification are standardized variables. For example, a team with a transactive memory system equal to zero is a team with the average transactive memory system for the sample and a team with transactive memory system equal to one is a team with a transactive memory system one standard deviation higher than the average. Following Aiken and West, the end points of the plot denote teams whose individual motivation and group identification are two standard deviations higher (or lower) than the mean of individual motivation and group identification,  respectively. The figure shows that individual motivation has a positive impact on transactive memory systems for teams with high group identification and a negative impact on transactive memory systems for teams with low group identification, as predicted.

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

Insert Table 3 about here

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

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

Insert Figure 2 about here

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

Our test of Hypothesis 3, which predicted that transactive memory systems would be positively associated with team performance, is presented in Table 4. We tested two models with overall board evaluations and stock prices as indicators of performance. As can be seen from Table 4, in both models, the coefficient of the impact of transactive memory system on performance was positive and statistically significant. In the model with overall board evaluation as the dependent variable, the coefficient of the transactive memory system variable was .457 (p<.01), while in the model with stock prices as dependent variable the coefficient of the transactive memory system variable was .376 (p<.05)
. We controlled for individual motivation and group identification in the performance models and found that the effect of neither of the variables was significant.
 

Although the teams had information about their past stock market performance before the final two weeks of the game they did not have information about the last two weeks stock market performance when they completed the survey which included measures of predictor variables. Because the stock market performance fluctuated during the game and we collected the survey data on all predictor variables of the performance indicator could have biased their assessment of the predictors in the survey.

To test whether knowledge about performance in the beginning of the game could have influenced the assessment of the predictors in the survey and of the performance at the end of the game we conducted an endogeneity test (Hausman, 1978). To test for endoneity we used simultaneous equation modeling. We tested a model in which performance before the completion of the survey was allowed to predict TMS, individual motivation, and group identification which in turn predicted the final performance. We found that there were no statistically significant effects of prior performance on TMS (b=.099, p=.51), individual motivation (b=.012, p=.94), and group identification (b=-.028, p=.85). Therefore, we concluded that the results of the tests of our hypotheses were not biased by a simultaneity of the determination of TMS, group identification, individual motivation, and performance.
5. Discussion

We integrated research on transactive memory systems, social identity, cohesion and motivation in teams in order to understand why some teams are more effective than others. We developed and tested a model of the role of individual motivation and group identification in the development of team memory structures in situations when teams must work together to accomplish their task. Our theoretical model specified new relationships between individual motivation, group identification and the development of specialized knowledge structures. 
We found that social identity and cohesion, which motivate team members to work together, impact positively the development of transactive memory systems. Individual motivation to achieve the group performance goal was of negative value for the development of transactive memory systems in teams with low group identification. Only when motivation to work alone was complemented by motivation to work together, did individual motivation improve the development and use of interdependent transactive memory systems. Moreover, we provided evidence that transactive memory systems enchanced team performance. 

Our findings extend current theories and research on collective cognition, interdependence in teamwork, and motivation in several ways. First, we showed that both individual motivation and group identification influence how teams develop team knowledge structures. Theories and research on the antecedents of transactive memory systems have focused predominantly on the cognitive aspects of team processes and inputs as predictors of the development of transactive memory systems (Brandon and Hollingshead, 2004; Lewis, 2004). We add motivational and social antecedents and find them to significantly influence the development of transactive memory systems. Thus, we extend research on the antecedents of group cognition (Klimoski and Mohammed, 1994) and on the influence of motivational processes in groups (e.g., Ilgen, et al., 2005; Quigley et al., 2007; Wittenbaum and Stasser, 1996). 

Second, we provided evidence on the interactive effects of individual motivation and group identification on the development of transactive memory system. We showed that individual motivation has no value and can even harm transactive memory system unless it is complemented by cohesion and social identity. In order to develop and implement structures with specialized knowledge and work roles, team members must direct their effort away from working alone and towards working together with other team members. In contrast to prior theories and research on motivation, we provide evidence that setting common group performance goals is not enough for superior group performance because it is not sufficient to motivate individuals to develop cognitive and work interdependence. Only in teams with high liking and attraction for each other and for the team, team members choose to learn how to work together and to direct their effort within specialized roles. Thus, our results contribute to integrating theories of motivational, social, and knowledge processes in teams (Ellemers et al., 2004; Locke and Latham, 2004).

Third, we found that transactive memory systems directly impact performance. Thus, investing in developing a team’s transactive memory is likely to have positive performance consequences for the team. Further, our results indicate that the combination of high individual motivation and high identity and cohesion leads to the most well-developed transactive memory systems.

Finally, we develop a new higher-order construct that consists of two distinct dimensions: cohesion and social identity. The new construct, termed “group identification”, captures the common variance and reflects the joint impact of the two central social drivers of team dynamics. Although scholars of social identity and cohesion disagree about the relationship between social identity and cohesion and often include one construct as a sub-dimension of the other construct (Friedkin, 2004; Hogg and Terry, 2000; Hogg et al., 1998), we provide empirical evidence that teams high on both factors outperform teams both teams lacking them and teams high only on one of them. We suggest that study of team processes and team performance include both social identity and cohesion to capture the mutually reinforcing effect of the two phenomena.

Despite the realism of the simulation we encourage future research in other settings to examine the generality of the results. In our study the generalizability to business organizations was enhanced by the work experience of the MBA students and the Boards of Directors and the realism of the task. We encourage future research on transactive memory systems and motivation in other settings to increase the external validity of our results.

Our analysis does not imply causation and the internal validity depends on the strength of the theory and on controls through either the design of empirical context or statistical analyses. We used a setting in which team selection process and simulation game rules allowed for control of factors such as task characteristics, incentives, member abilities, and market characteristics. However, additional experimental research is needed to understand the causal route through which social and motivational factors influence team memory systems.

Our study lays the foundation for a deeper understanding of motivational and knowledge-related aspects of interdependence in teams. Complex tasks require increasing level of interdependence in teams. Individual motivation of team members cannot compensate for the lack of motivation to work together. Motivation to work together is necessary to complement motivation to work alone when teams perform complex interdependent tasks. We hope that our study stimulates researchers to ask new questions on how teams develop and use interdependent structures in organizations where the choice of interdependent work structures is crucial for the team success. 
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TABLE 1

	Construct/Indicator
	Standardized

Coefficient

	Reliability

	Model fit

	Specialization

Item 1

Item 2

Item 3

Item 4
	.71

.63

.49

.77
	.70
	GFI = .97

	Coordination

Item 1

Item 2

Item 3

Item 4

Item 5
	.91

.65

.57

.93

.67
	.86
	CFI= .91

	Credibility

Item 1

Item 2

Item 3

Item 4

Item 5
	.39

.79

.93

.46

.42
	.73
	CFI=.97

	Transactive memory system

Specialization

Coordination

Credibility
	.79

.72

1
	.81
	CFI = .92

	Individual motivation

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6 
	.90

.86

.58

.87

.89

.53
	.93
	CFI=.92

	Social identity

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6
	.66

.60

.64

.70

.50

.66
	.77
	GFI = .93

	Cohesion – attachment to group

Item 1

Item 2

Item 3

Item 4
	.91

.89

.91

.77
	.92
	CFI=.99

	Cohesion – interpersonal attachment 

Item 1

Item 2

Item 3

Item 4
	.73

.57

.73

.87


	.87
	GFI=.98

	Group identification
Social identity

Cohesion
	1

.60
	.75
	CFI = .94


Note: All items are Likert type 7-point measures, which range from “Strongly disagree” (=1) to "Strongly agree” (=7).
Table 1: Factor loadings, reliability values, and model fit indices for the measurement model
TABLE 2

[image: image9.emf]     Mean  S.D.  1  2  3   4    Transactive memory system  5.63  .59  -  -  -  -                 -   Individual motivation  4.42  1.05    - .08  -  -                 -                 -   Group Identification  4.36  .63  .55(**)   .18  -  -                 -   Performance 1   (Overall Board Evalu ation)         .02         .98  .53(**)  .10  .39(**)                 -                 -   Performance 2   (Stock Prices)  141  33.9     .29(*)  .17     .07  .33(*)  -  


Note: Mean and S.D of transactive memory system and group identification are calculated based on averaging the items of the respective scales. The overall board evaluation is a standardized score. The variables of transactive memory system and group identification in the regression analysis are standardized scores. 

**  Correlation is significant at the 0.01 level (2-tailed).

*    Correlation is significant at the 0.05 level (2-tailed).

Table 2: Descriptive statistics and correlations for the constructs in the model


TABLE 3
	Independent

variable
	transactive memory system

	
	Model 1
	Model 2

	Individual

motivation
	-.272

(.191)
	-.302

(.184)

	Group identification
	.597***

(.129)
	.538***

(.126)

	Individual motivationX Group identification
	-


	.277*

(.126)

	Transactive memory system
	-
	-

	
	
	

	Model 
[image: image10.wmf]2

R


	.34
	.41
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R

D


	
	.07

	Adjusted 
[image: image12.wmf]2

R


	.31
	.37


Note: n=46. All values are standardized beta coefficients. Standard errors are shown in parenthesis. *p<.05. **p<.01. ***p<.001.
Table 3: Regression results: Predicting transactive memory systems from individual motivation and group identification 

TABLE 4
	Independent

variable
	Performance

	
	Model 1 Overall Board
	Model 2 

Stock Prices



	Individual

motivation
	.126
(.123)
	.232
(4.632)

	Group identification
	.151
(.100)
	-.117
(3.747)

	Transactive memory system
	.457**

(.096)
	.376*
(3.627)



	
	
	

	Model 
[image: image13.wmf]2
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	.57
	.14

	
[image: image14.wmf]2

R

D


	
	

	Adjusted 
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	.38
	.08


Note: All coefficients are standardized beta coefficients. Standard errors are shown in paranthesis. *p<.05. **p<.01. ***p<.001. 

Table 4: Regression results: Predicting performance from individual motivation, group identification, and transactive memory systems
FIGURE 2
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Figure 2: Interaction plot: Predicted relationship between transactive memory system, individual motivation, and group identification. 
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 is the mean of individual motivation; 
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 is the standard deviation of individual motivation. Transactive memory system, individual motivation and group identification are standardized variables. 

APPENDIX 1
Scales 

SPECIALIZATION 
Each team member has specialized knowledge of some aspect of our project.
I have knowledge about an aspect of the project that no other team member has.

Different team members are responsible for expertise in different areas.

The specialized knowledge of several team members was needed to complete the project deliverables.

I know which team members have expertise in specific areas.

CREDIBILITY

I was comfortable accepting procedural suggestions from other team members.

I trusted that other members’ knowledge about the project was credible.

I was confident relying on the information that other team members brought to the discussion.

When other team members gave information, I wanted to double-check it for myself. 

I did not have much faith in other members’ “expertise”. 

COORDINATION

Our team worked together in a well-coordinated fashion.

Our team had very few misunderstandings about what to do.

Our team needed to backtrack and start over a lot. 

We accomplished the task smoothly and efficiently.

There was much confusion about how we would accomplish the task.

INDIVIDUAL MOTIVATION 

I am strongly committed to winning the management game.

I am willing to put forth a great deal of effort beyond what I’d normally do to win the management game.

Quite frankly, I don’t care if my team wins the game or not. (reversed).

There is much to be gained by winning the game.

It is worth to put forward a great deal of effort to win the management game.

I think that the winning the game is a good goal to shoot for.

COHESION: Attachment to group

I feel a sense of belonging to the team.

I feel that I am a member of the team.

I see myself as a part of the team.

I am enthusiastic about the team.

I am strongly attached to the team. 

COHESION: Attachment to members

Members of my team are likely to defend each other from criticism by outsiders.

Members of my team help each other while working on the group task.

Members of my team get along well with each other.

Members of my team stick together.

SOCIAL IDENTITY

When someone criticizes my team, it feels like a personal insult.

I am very interested in what other think about my team.

When I talk about my team, I usually say ‘we’ rather than ‘they’.

Team’s successes are my successes.


When someone praises my team, it feels like a personal compliment.

Being member of the team is important to me.
OVERALL BOARD EVALUATION
The analysis of last year's performance was insightful.
The team has clear measurable goals.
The team has a coherent strategy and action plans.

The team has a clear rationale behind its strategy and action plans.

The team's action plans can be implemented successfully.

The team has accurate pro-forma statements.

The team has predicted the reactions of its competitors to its strategy.

The team has viable contingency plans for several scenarios.

The document is well written.

The team members worked well as a team during the presentation.

The team had clear and persuasive graphics and charts.

The written strategic plan and presentation were outstanding.
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� The analysis was performed for a subsample of 42 teams for which we had access to gpa data.


� The analysis was performed for a subsample of 42 teams for which we had access to gpa data.





� The model with stock prices as dependent variable was estimated after removing an influential outlier from the sample. In the sample with the outlier, the effect of transactive memory system on performance is marginally significant (b=6.85; p=. 08), while the other effects are still non-significant. Therefore, the results with or without the outlier are substantively the same.


� The interactive effect of motivation and group identification was also investigated. It was not significant in either model. The effect of TMS remained significant in both models when the interaction was included.


� All coefficients are statistically significant at alpha =.05


� Denotes Chronbach Alpha














� The sample size is n=45. An influential outlier is removed from the sample. The results in the sample with the outlier are qualitatively the same.
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