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Examining the influence of team knowledge on effectiveness of service management teams


Abstract

The influence of team knowledge on team learning behavior, team performance, and team viability was tested using service management teams in a restaurant setting. Teammates’ taskwork knowledge and teamwork knowledge was both conceptually and empirically distinguished and their convergence or ‘sharedness’ was assessed. Preliminary results showed that both shared taskwork and teamwork knowledge were positively related to performance, viability, and team learning behavior.
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Introduction

Service organizations are increasingly using self-managing teams (SMTs) at all hierarchical levels to improve productivity and service quality, and enhance organizational competitiveness (De Jong, Wetzels, & Ruyter, 2008).  Organizational success depends on the ability of teams to collaborate effectively and work efficiently (DeChurch & Mesmer-Magnus, 2010). SMT refers to groups of interdependent employees who are collectively responsible for decision-making and developing work routines, planning, and monitoring team performance (De Jong et al., 2008). Organizations including Taco Bell, Prudential, Welch Foods, and Cigna have successfully utilized SMTs in their customer service operations (Cohen, Chang, & Ledford, 1997). Prior research lists several benefits to organizations from using front-line SMTs including an efficient use of the knowledge and experience of front-line employees who are closest to the customer (Batt, 1999), increased learning and adaptability (Wageman, 1997), enhanced employee motivation, and higher productivity (Cohen et al., 1997). With increased adoption of front-line SMTs in service operations, it is important to investigate the determinants and underlying mechanisms that impact team effectiveness and organizational productivity. (Henceforth, SMTs will be referred to as teams in this paper).
The goal of this study is to develop and empirically test a conceptual model explaining the determinants, processes, and conditions that affect team effectiveness. An abundance of research has been conducted to examine factors that contribute to high team performance (e.g., Salas, Dickinson, Converse, & Tannenbaum, 1992). Among these factors, team knowledge has received much research attention because it is considered to be a central driver of team-related processes and behaviors (Cohen, Ledford, & Spreitzer, 1996; Chou, Wang, Wang, Huang, & Cheng, 2008, Cannon-Bowers & Salas, 2001; (DeChurch & Mesmer-Magnus, 2010). The knowledge possessed by effective teams has been frequently referred to as team knowledge or shared knowledge, and in similar contexts, as shared mental models, team cognition, and shared understanding (Cooke et al., 2000). Team cognition has been referred to as an emergent state, in which knowledge important for team functioning is mentally organized, represented, and distributed within the team (Kozlowski & Ilgen, 2006), and has been used  as a mechanism to explain both how successful teams accurately predict and execute actions and how failures in team cognition  leads to disasters  (Mohammad & Hamilton, 2010). Shared mental models refer to team members’ shared, organized understanding and mental representation about the key elements of the team’s relevant environment (Mohammed et al., 2010; Klimoski & Mohammed, 1994). 
Research has identified numerous factors that affect teams and has presented several models of team functioning (Guzzo & Dickson, 1996). Although these models vary in details, they share an input-process-outcome (I-P-O) framework (Mathieu et al., 2000). Inputs refer to the conditions that exist prior to a performance episode and may consist of member, team and organizational characteristics. Inputs in the I-P-O model in the current study include team knowledge (shared cognition or shared mental models). Processes are interdependent activities among team members, and describe how team inputs are transformed into outputs. While the impact of team knowledge on team performance is well established, there is little research explaining why and how (i.e., processes) team knowledge affects team performance. Extant research has focused on processes including communication, coordination, and cooperation (Mathieu et al., 2000). This study makes a contribution to the literature by examining the mediating effects of team learning behavior on the relationship between team knowledge and team outcomes. Team learning behavior, which refers to an ongoing process of reflection and action (Edmondson, 1999), will have an important effect on the relationship between team knowledge and performance. Outcomes are results and by-products of team activity that are valued by one or more constituencies. Extant research in team cognition has focused on team performance as a measure of team outcome (e.g., Mathieu et al., 2000; Cannon-Bowers et al., 1993; Austin, 2003). Hackman (1990) identified three dimensions of team outcomes: (a) performance, (b) team longevity, and (c) members’ affective reactions. Responding to recent calls from scholars (Mohammed et al., 2010) the current study investigates multiple measures of team effectiveness: (a) team performance; (b) team satisfaction (affective outcome); and team viability (longevity outcome).   
The concept of team knowledge or shared mental model was developed based on observations of teams engaging in dynamic and time stressed environments (e.g., cockpit crews; Cannon-Bowers, Salas, & Converse, 1990; 1993). Existing research in team knowledge is dominated by laboratory studies (e.g., Mathieu et al., 2000).  Even the few field studies that have been done (e.g., Lim & Klein, 2006; Smith-Jentsch, Campbell, Milanovich, & Reynolds, 2005) used samples which still were composed of action teams (Mohammed, Ferzandi, & Hamilton, 2010). Recent research has called for investigation of team knowledge construct with samples of teams focusing on project, management, decision-making, and service (i.e., non-action teams) (Chou et al., 2008) to extend generalizability of findings in team knowledge (Chou et al., 2008; Badke-Schaub, Neumann, Lauche, & Mohammed, 2007; Mohammed & Dumville, 2001). Responding to the call in the literature, this study investigates the role of team knowledge in service management teams in a field setting.
To sum up, first, the study examines the impact of team knowledge on team outcomes. Second, the mediating role of team learning behavior on the relationship between team knowledge and team outcomes is investigated. Finally, the study also explores the influence of time, and individual level factors (e.g., personality) that may influence development of team knowledge and consequently affect team processes and outcomes.
 This project will add to the theoretical understanding in this area by modeling and testing the impact of team knowledge on team learning and team effectiveness. An understanding of these relationships will lead to the development of more directed and effective training programs. The study will also provide managers information about ideal team member characteristics which can help managerial understanding of team composition. Finally, the project will inform managers if team knowledge develops overtime, consequently improving team processes and team outcomes. 
The rest of this paper is arranged as follows. In the next section, the independent variables, dependent variables, and the mediating variables of interest in this project are discussed, and hypotheses are proposed. Further, the methodology to test the proposed hypotheses is discussed, followed by the presentation of the preliminary results from the pilot test. Finally, the results, implications of the findings and directions for future research are discussed. 







Literature Review

Team knowledge
Team knowledge was defined as team members’ shared, organized understanding and mental representation about the key elements of the team’s relevant environment (Klimoski & Mohammed, 1994). In similar contexts, team knowledge been frequently referred to as shared knowledge, shared mental models, shared cognition, shared understanding, and schema agreement, (Cooke et al., 2000; Ensley & Pearce, 2001; Johnson & O’Connor, 2008; Rentsch & Klimoski, 2001). The concept of team or shared knowledge (or shared mental models) was developed based on observations of expert teams – high performance teams often coordinate behavior without the need to communicate. Such knowledge sharing allows team members to select actions that are consistent and coordinated with those of their teammates (Mathieu et al., 2000). Scholars argued that expert teams develop compatibility in members’ cognitive understanding of key elements of their performance environment which helps them operate efficiently, without the need for explicit coordination, resulting in high performance (Cannon-Bowers et al., 1993; Cooke, Gorman, Duran, & Taylor, 2007). 
Shared knowledge organization is at the core of team knowledge construct (Cannon-Bowers et al., 1993). ‘Sharedness’ refers to ‘having in common’ (Mohammed et al., 2010), that is, the degree to which team members’ knowledge are consistent with one another (Cannon-Bowers et al., 1993). Terms such as similarity, convergence, agreement, commonality, overlap, compatibility, and consensus have been used to capture sharedness (Mohammed et al., 2010).  Therefore, the crucial implication of team knowledge (or shared knowledge or shared mental model) concept is that team members hold compatible or common knowledge that leads to common expectations for the task and team (Cannon-Bowers et al., 1993; Kozlowski & Ilgen, 2006); these mutual expectations allow teams to coordinate and make predictions about the behavior and needs of their teammates (Cooke et al., 2000). 
Team knowledge fulfill multiple functions – they allow team members to interpret information in a similar manner (description), share expectations concerning future events (prediction), and develop similar causal accounts for a situation (explanation) (Rouse, Cannon-Bowers, & Salas, 1992).  Essentially, teams with shared knowledge have a common/shared view of what is happening, what is likely to happen next, and why it is happening (Mohammed et al., 2010). 
Many previous studies have argued that team knowledge do not refer to a unitary concept; multiple knowledge domains coexist among team members at a given point in time (Cannon-Bowers & Salas, 2001; Cannon-Bowers et al., 1993; Mathieu et al., 2000; Klimoski & Mohammed, 1994). Team knowledge is conceptualized to represent various types of knowledge (Mohammed et al., 2010).  Cooke et al. (2000) argued that the knowledge associated with ‘team knowledge’ can be declarative (knowledge of what - i.e., facts, rules, regulations, and concepts in task domain), procedural (knowledge of how - i.e., the steps, procedures, sequences and actions), and strategic (knowledge of the context and application – i.e., the overriding task strategies and knowledge of when they apply). Team members hold multiple knowledge or content domains simultaneously (Rouse et al., 1992). Cannon-Bowers et al. (1993) originally proposed four non-independent knowledge or content domains – knowledge about tools and technology, knowledge about task (understanding of work procedures, strategies, and contingency plans), knowledge of teamwork interaction (awareness of member responsibilities, role interdependencies, and communication patters), and knowledge of team members (understanding of teammates’ preferences, skills, and habits). 
While early work has focused on knowledge structures (Cannon-Bowers et al., 1993), scholars note that the team knowledge construct is incomplete without a treatment of the notion of shared, evaluative belief structures (Mohammed, Klimoski & Rentsch, 2000). That is,  knowledge structures refer to descriptive states of nature believed to be true while belief structures refer to desired states of nature that are preferred or expected (Mohammed et al., 2000). Accordingly, Cannon-Bowers and Salas (2001), proposed four types of content domains including ‘shared beliefs’: (1) task-specific knowledge (knowledge about specific procedures, sequences, actions, and strategies that are necessary to perform a task), (2) task-related knowledge (knowledge of information about  member roles, responsibilities, role interdependencies, and interaction patterns), (3) knowledge of teammates (knowledge of each other – preferences, strengths, weaknesses, and tendencies to maximize team performance), and (4) knowledge of attitudes or beliefs (knowledge of teammates’ general attitudes, values or beliefs toward work tasks, working environments, or the work itself). 
More recent research has collapsed team knowledge content into teamwork and taskwork categories (Cooke, Kiekel, & Helm, 2001; Mathieu et al., 2000). Researchers suggest that task-focused knowledge include work goals and performance requirements, and team-focused knowledge include the interpersonal interaction requirements and skills of team members (Mohammed et al., 2010). 
Scholars suggest that both components of team knowledge, namely task- and team-work help a team ‘to be on the same page’ in knowing what to expect, anticipating what team members need, and explaining what is observed which enables the team to coordinate actions and adapt behavior to task demands, leading to enhanced decision-making and higher performance (Cannon-Bowers et al., 1993). Therefore, the general thesis of this emerging literature is that when team members are mentally congruent and have an adequate understanding of the taskwork and teamwork, the result is higher team effectiveness (Mohammed & Hamilton, 2010). 
Empirical work supporting this conceptualization shows that team knowledge influence team effectiveness (Lim & Klein, 2006; Marks et al., 2000; Mathieu et al., 2000) including team performance measured as scores from computer simulations (Mathieu et al., 2000), in field research as client satisfaction (Rentsch & Klimoski, 2001), decision quality (Kellermanns et al., 2008), military assessments (Lim & Klein, 2006), and safety and efficiency (Smith-Jentsch et al., 2005). Recent studies have associated team knowledge with engagement (Miles & Kivlighan, 2008), collective efficacy (Mathieu et al., 2010), and individual-level outcomes (such as member trustworthiness, performance, and satisfaction) (Chou et al., 2008; Rentsch & Klimoski, 2001). Apart from outcomes, team knowledge is also positively related to team processes (e.g., strategy formation, cooperation, back-up behavior, coordination, and communication) (Marks et al., 2002; Mathieu et al., 2000; Marks et al., 2002).  The next section more closely discusses the relationship of team knowledge with outcomes of interest in this study, namely, performance and viability.

Team knowledge and team performance
Each component of team knowledge namely task- and team shared knowledge have been associated with team performance. More sharedness/similarity of knowledge and understanding among team members in these two domains promotes higher levels of performance (Cannon-Bowers et al., 1993; Cooke et al., 2000; Mathieu et al., 2000; Cannon-Bowers & Salas, 2001; Mohammed et al., 2010; Lim & Klein, 2006; Smith-Jentsch et al., 2005). 
Few studies have examined the influence of multiple knowledge domains on team performance (e.g., Lim & Klein, 2006). Previously scholars have collapsed multiple knowledge domains into two content areas – taskwork and teamwork (Mathieu et al., 2000).  In the current study the taskwork category includes the first knowledge domain suggested by Cannon-Bowers and Salas (2001): task-specific knowledge. The teamwork category includes the last three knowledge domains suggested by Cannon-Bowers and Salas (2001): task related knowledge, knowledge of teammates, and knowledge of attitudes or beliefs.
Research has shown that team knowledge improve timeliness of work, quality of outcomes, work efficiency, customer satisfaction, and decision-quality (Mohammed et al., 2010; Chou et al., 2008). In the current study, team performance measure includes quality of team’s deliverables, time management, meeting deadlines, providing customer service and paying attention to detail. 
This study examines the relationship between team knowledge and team performance. Moreover, the influence of both task- and team shared team knowledge on team performance is examined. Finally, the current study incorporates the ‘shared beliefs’ component in the team knowledge construct as suggested by Cannon-Bowers and Salas (2001; Chou et al., 2008). The following hypothesis is proposed: 
             Hypothesis 1a: Team knowledge will be positively related to team performance.

Team outcomes or team effectiveness are results and by-products of team activity that are valued by one or more constituencies (Mathieu et al., 2000). Hackman (1990) identified three types of team outcomes: (1) performance, (2) team longevity (viability), and (3) members’ affective reactions (satisfaction). Scholars have suggested that team satisfaction and team viability are critical components of team effectiveness along with performance outcomes (Tekleab, Quigley, & Tesluk, 2009; Sundstrom, De Meuse, & Futrell, 1990; Campion, Medsker, & Higgs, 1993; Bushe & Coetzer, 2007; McGrath, 1984). The relation between team knowledge and team performance was discussed earlier; in the following section the relation between team knowledge and team viability is discussed.

Team viability
Team viability and team satisfaction are important measures of team effectiveness that were first introduced by Hackman and colleagues (Hackman, 1987; Hackman & Morris, 1975; Hackman & Oldham). They suggested that viability and satisfaction are two key dimensions of effectiveness. This perspective has been adopted by other researchers (including Sundstrom, De Meuse, & Futrell, 1990; Campion, Medsker, & Higgs, 1993; and, Tekleab et al., 2009).
  Researchers have developed various definitions of viability and satisfaction. Hackman and Morris (1975) described viability as the capability of groups to continue to perform effectively in the future. Hackman (1987) expanded the definition to include two separate constructs – maintaining the ability of team members to work together again in the future, and satisfaction of group members’ needs. Meyer et al. (1989)  considered team viability as the extent to which  team members get along, how much they enjoy being on the team, their emotions when working with the team, and whether they choose to work with the team in the future. Sundstrom et al. (1990) considered team viability as the affective and interpersonal responses of members, and defined it as team member’s satisfaction, participation, and willingness to continue working with the team. More recently, Aube and Rousseau (2005) defined team viability as encompassing both a team’s ability to adapt to changes over time and also the likelihood that members will work together in the future. Halfhill and Nielsen (2007) suggested team viability as a future-oriented team process that includes – continuity (maintaining a stable core membership), commitment (remaining dedicated to the group’s overall goals), cohesion (how well the teams work together), and capability (the team’s ability to accomplish their shared goals). 
Bushe and Coetzer (2007) measured team viability with two dimensions – satisfaction with membership and satisfaction with output. Lewis (2004) measured viability as willingness and capability of teams to perform effectively in future.  For the purposes of this study, team viability is defined as having two components: (1) members’ satisfaction with the team; and (2) members’ choosing to continue working with the team.  

Team knowledge and team viability
Recently, Chou et al. (2008) found direct positive relationships between shared work values (a representation of the team knowledge construct) and team members’ satisfaction. The authors argued that shared work values in teams help team members understand each others’ behavior precisely enhancing high-quality interpersonal relationships among team members, and consequently influencing team members’ satisfaction levels. Therefore, it is likely that team knowledge will have a positive influence on team member satisfaction. 
Scholars have also found positive relationships between team member schema agreement (a representation of the team knowledge construct) and team viability (described as willingness to be part of the team) (Rentsch & Klimoski, 2001).  It can also be expected that team members who are more satisfied with their teams are likely to be more willing to continue as team members. 
Building on existing theory, the current study argues that shared knowledge in teams (team knowledge) will have a positive influence on team viability. The following hypothesis is proposed: 
            Hypothesis 1b: Team knowledge will be positively related to team viability.

 
    
Mediating Effects
The nature of teams and teamwork as represented by the I-P-O model implies that the impact of team knowledge on team effectiveness may be indirect and mediated by team processes (Mathieu et al., 2000). DeChurch and Mesmer-Magnus (2010) provided empirical evidence that team knowledge relates to team process; other studies have focused on the relationship between team process and team outcomes (e.g., Campion et al., 1993). Limited extant research has examined the role of team processes in the relationships between team knowledge and performance (Klimoski & Mohammed, 1994; Mathieu et al., 2000). For example, Mathieu et al. (2000) found the mediating effect of team processes (e.g. communication, cooperation, and strategy) on the relationship between shared mental models (or team knowledge) and team effectiveness. The current study examines the mediating effect of team learning behavior. 
In the following section the concept of team learning behavior is discussed, followed by explanations of the relationships between team learning behavior and team outcome variables. Further, the relationship between team knowledge and team learning behavior is discussed. Based on this evidence, finally, the explanation of the mediating relationship is presented. 
Team learning behavior
 Argyris and Schon (1978) defined learning as a process of detecting and correcting error. Building on this  approach Edmondson (1999) conceptualized ‘team learning behavior’  as an “ongoing process of reflection and action, characterized by asking questions, seeking feedback, experimenting, reflecting on results, and discussing errors or unexpected outcomes of actions” (p. 353). Team learning behavior refers to the group interaction activities through which individuals in teams acquire, share, and combine knowledge (Argote et al., 1999). This approach of team learning behavior as a process is adopted in the current study. 
The process of learning consists of multiple, interdependent team actions, because solutions have to be searched for, chosen, and implemented (Gibson, 2001). Scholars have described team learning behavior as cycle of activities that a team engages in to process knowledge which allows teams to adapt and improve (Gibson & Vermeulen, 2003). In the management literature, learning has been associated with attention to feedback (Schon, 1983), discussion of failure (Sitkin, 1992), experimentation (Henderson & Clark, 1990), and reflective communication (Gibson & Vermeulen, 2003). Therefore, team learning behavior is considered as an important team process construct.
Few empirical studies have investigated team learning and its influence on team outcomes. In a laboratory setting, Argote et al. (1995) found that performance of groups increased with increased group learning. Using work teams in a manufacturing company, Edmondson (1999) found that team learning behavior results in effective performance by allowing teams to adapt to changes. Using staff from various departments, in a medium size Australian hospital, Chan, Cecil, and Entrekin (2003) also found significant influence of team learning behavior on team performance.   
Team learning behavior and team performance
Team learning behavior help teams understand their environment and their customers and to coordinate member’s actions effectively. Enhancing team learning behavior  is critical for organizations, as learning has been associated with reduced organization costs, increased team performance (Edmondson, et al., 2001; Edmondson, 1999), improved quality of products or services (Chan, 2002), increased customer satisfaction (Edmondson, 1999), and a major source of competitive advantage (Rulke et al., 2000). Using the same conceptualization of team performance as described previously (quality and timeliness of deliverables, quality of customer service provided, and team’s attention to detail), the current study proposes the relationship between team learning behavior and team performance. The following hypothesis is proposed:
              Hypothesis 2a: Team learning behavior will have a positive relationship with team performance

The influence of team learning behavior on team effectiveness (e.g., performance and adaptability) was discussed in the previous section. As discussed earlier, team viability is also a critical indicator of team effectiveness. The concept of team viability was defined in an earlier section. The conceptualization of team viability remains the same. In the following section, the relationship between team learning behavior and team viability is discussed.
 
Team learning behavior and team viability
Team effectiveness has three components: team performance, satisfaction of team member needs, and the ability of the group to exist over time (Hackman & Morris, 1975). Although the relationship between team learning behavior and team performance is well supported, the relationship between team learning behavior and team satisfaction and team viability has received less research attention. 
High-quality teamwork processes have been associated not only with team performance but also with team member perceptions of satisfying team experience (LePine et al., 2008; McGrath, 1964). Team learning behavior incorporates several team process variables: (a) communication processes such as open communication (e.g., discussing or communicating differences of opinion openly, asking for help, discussing errors) and communication frequency (e.g., seeking continuous feedback and information); (b) coordinated use of resources (i.e., acquire unique knowledge from individuals, share the knowledge and combine the knowledge which is made available to all team members). Moreover, mutual respect and trust among team members is a necessary condition for teams to engage in team learning behavior (Edmondson, 1999).  It is suggested here that since team learning behavior occurs because of mutual trust and respect, and subscribes to positive team processes including open communication, it is more likely to result in members’ satisfaction with the team.  As noted earlier, satisfaction with the team has an important influence on team viability.
Building on existing theory, and adopting the recent conceptualization of team viability construct (i.e., satisfaction with the team, and willingness to continue membership in the team), the present study argues that team learning behavior will influence team viability. The following hypothesis is proposed:
              
             Hypothesis 2b: Team learning behavior will be positively related to team viability

In the previous sections, the relationships between the mediating variable (team learning behavior) and team outcomes were discussed. The following section explains the relationship between the predictor variable (team knowledge) and the mediating variable (team learning behavior). 

Team knowledge and team learning behavior 
As team processes are likely to be influenced by team knowledge (Mathieu et al., 2000), team learning behavior is likely to be influenced by team knowledge. One of the four types of knowledge (domains) that can be shared by team members is knowledge of attitudes or beliefs, which refers to knowledge of teammates’ general attitudes, values, or beliefs toward work tasks, working environments, or work itself (Cannon-Bowers & Salas, 2001; Chou et al., 2008) (discussed earlier). Similarity of values or beliefs among team members has been considered an important shared cognition or knowledge (Ilgen et al., 2005). 
Cannon and Edmondson (2001) argued that teams develop shared beliefs about interpersonal consequences of failure (about appropriate responses to mistakes, errors, and failures) and that these beliefs constitute a central feature of shared beliefs in work groups. . These shared beliefs vary in the extent to which they take a learning approach, and influence team’s ability to respond constructively to failure. The authors suggest that shared beliefs about failure in work groups mitigate barriers to productive identification, discussion, and analysis of mistakes and problems (i.e., team learning behavior). 
On similar lines, Edmondson (1999) explained the relationship between team psychological safety and team learning behavior. Psychological safety was defined as “a shared belief held by members of a team that the team is safe for interpersonal risk taking” (Edmondson, 1999, p.350), that is, there is a sense of confidence, interpersonal trust, and mutual respect that the team will not embarrass, reject, or punish someone for speaking up, or admitting mistakes. She explains that team members are more likely to share unique information, discuss errors, and seek feedback when team members believe that there are less risks involved in doing so. Team psychological safety was found to influence team learning behavior which consequently leads to higher team performance (Edmondson, 1999). 
Cannon and Edmondson (2001) examined shared beliefs about failures and Edmondson (1999) shared beliefs about safety (team psychological safety), both representations of team knowledge, and linked with team learning behavior. On similar lines, Chou et al. (2008) considered shared work values as a representation of shared mental models (i.e., team knowledge). Values refer to internalized beliefs about what is worth doing at work (Kilmann et al., 1985). The current study adopts this definition to describe the ‘shared beliefs’ component in the team knowledge construct.
This study considers shared beliefs as a sub-dimension of the teamwork shared knowledge (suggested by Cannon-Bowers and Salas, 2001). Building on past research, it is argued that both taskwork and teamwork shared knowledge will result in more team learning behavior. The following hypothesis is proposed.
             Hypothesis 3: Team knowledge will be positively related to team learning behavior

Team knowledge – team learning behavior – team outcomes 
The current study uses the I-P-O framework to explain that the impact of team knowledge on team effectiveness is indirect and mediated by team learning behavior. Building on existing theory and discussions presented in the previous sections, and following Mathieu et al. (2000) it is argued that team knowledge encourage teams to engage in team learning behavior, which in turn influences team outcomes. The following hypothesis is proposed:
            Hypothesis 4. Team learning behavior will mediate the relationship between team knowledge and team outcomes: (a) team performance and (b) viability.
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Figure 1. Conceptual Model


Methodology

Sample
Participants were recruited from a restaurant management class in which students are required to identify a theme, form a menu, prepare, market, and operate an open to the public restaurant as part of their course work. For their class, the students are divided into management teams consisting of about six to eight members. Twice during the semester each student team plans and supervises the preparation and service of meals in a restaurant-style dining room patronized by approximately 400 customers daily. Students are expected to form a marketable theme and then develop, produce and evaluate an authentic dining experience which involves creativity. These teams are ideal for the study as the team members depend on each other to accomplish tasks. These teams can be best described as self-managed service teams as each team member is responsible to perform technical-administrative tasks (e.g., budgeting, purchasing, menu planning, cost accounting) as well as leadership tasks (e.g., decision-making, developing strategy, supervising employees). The sample for pilot test included six teams with a total of 50 members.   

Pilot Test
A preliminary test was conducted in Summer 2010 with six teams which consisted of 50 individuals, by administering survey questionnaires. Before conducting the team level survey, individual member characteristics were obtained. This survey included questions about personality, learning orientation, prior team and work experience, time urgency, individual expertise, gender, age, and race. These data were collected during the first week of class.
The team level survey was administered during the third week of class. The first part of the team survey questionnaire included measures of team knowledge and team learning behavior. This part of the team survey questionnaire was administered seven days before the team’s actual meal delivery (during the planning stage). The second part of the team survey questionnaire included measures of team performance, team satisfaction, and team viability (dependent variables). This survey was administered after the teams’ meal performance (execution stage). Teams were required to complete the surveys during a team meeting. The course instructors, as independent and objective managers, were asked to complete a survey assessing team performance. Objective measures were also obtained based on the scores that each teams received from the instructors as their grade.  


Measures
To measure team learning behavior 13 items were adapted from team learning behavior scales (team survey and observer survey) developed by Edmondson (1999). Intraclass correlation coefficients (ICCs) were used to measure the extent to which team members’ agree with each other and differ from other teams. ICCs were found to be high (.33) and significant at .01 level.   
Team performance measure was adapted from a four-item team performance scale developed by Lewis (2004). Internal consistency (.82) and mean rwg (.93) were found to be acceptable.
Team viability was measured with a three-item scale from Lewis (2004). The mean rwg was .74 suggesting that member-level scores for viability could be aggregated to the team level. The viability scale was also found to be internally consistent (α = .97). Team satisfaction was measured with six items adapted from Bushe and Coetzer (2007), which included satisfaction with membership and satisfaction with outcome components (α = .88-.93).
Personality was measured with a twenty item personality measure (Mini-IPIP) (Donnellan, et al., 2006). 
Finally, because of the context-specific nature of the team knowledge construct, items were created specifically for this study. Items were assessed on a 5-point Likert scale. Taskwork knowledge scale included ten items. A sample item is “our team members are in agreement about how best to ensure the highest quality food and beverage.” Teamwork knowledge scale included 16 items. A sample item is “our team members communicate openly with each other.”  To assess the extent to which team knowledge had developed in each team, intrateam similarity that looks at within group agreement (rwg) was used (Levesque, Wilson, & Wholey, 2001). Overall, the scale items were used to examine the extent to which there was similarity/agreement/consensus among team members in two content areas: taskwork and teamwork.
All items were measured on a scale of 1 (strongly disagree) to 5 (strongly agree).

Analysis
The level of analysis is at the group/team level. A group-level variable must satisfy two criteria (Kenny & LaVoie, 1985). First, the concept must be conceptually meaningful at the group level and second data gathered from individual responses to assess the group attribute must converge, such that the intraclass correlation (ICC) is greater than zero (Edmondson, 1999). ICC coefficients, measuring the extent to which team members’ responses agree with each other and differ from other teams, were collected for all group-level variables in the team survey; all were significant at the p < .01 level (see Table 1). ICCs of all team level variables were found to be high satisfying the methodological prerequisite for group-level variables (see Table 1). ICC (1) values ranged from .10 (medium effect size) to .41 (high effect size) indicating that team has an influence on team member ratings. Additionally, all rwg values are over .80 indicating strong agreement/consensus among teammates (i.e., within-group agreement is high). All ICC (2) values are over .80 indicating that the mean ratings (taken over team members) reliably distinguishes between groups.  
In contrast, ICCs for individual-level constructs were near zero (e.g., extraversion (ICC (1) =.03; ICC (2) =.21)). Based on these findings the team level variables were aggregated. Additionally, all reliability scores at member-level were acceptable (above .70). The data was also checked for normality, skewness, and kurtosis. Finally positive and significant correlations were found between both taskwork and teamwork shared knowledge and team performance and team viability, and also with team learning behavior (see Table 2). Results indicate that well developed team knowledge enhances team performance, viability, and team learning behavior. The preliminary results provide support for the hypothesized relationships. 

Preliminary Results
Table 1
Within group agreement and intraclass correlations
	
	rwg
	ICC(1)
	ICC(2)
	Sig at .05

	Taskwork knowledge
	(.86-.95)
	.41
	.85
	yes

	Teamwork knowledge
	(.80-.93)
	.36
	.82
	yes

	Team learning behavior
	(.83-.99)
	.36
	.82
	yes

	Team performance
	(.73-.89)
	.47
	.88
	yes

	Team viability
	(.69-.89)
	.46
	.87
	yes




Table 2
Correlation Matrix
	
	Taskwork
Knowledge
	Teamwork
Knowledge
	Learning
Behavior
	Performance

	
	
	
	
	

	Taskwork Knowledge 
	
	
	 
	

	Teamwork Knowledge 
	 .83*
	
	 
	

	Learning Behavior
	 .63+
	.91*
	 
	

	Performance
	.84*
	.95*
	.78+
	

	Viability
	.94*
	.92*
	.75+
	.88*


*p < 0.05
+p <0.1
Discussion and Implications
	The preliminary results illustrate the positive relationships between team knowledge (both taskwork and teamwork related knowledge) and team performance, viability and team learning behavior. The correlation results provide support for the proposed hypotheses.
This study investigated team knowledge among service management teams in a restaurant setting. Several team training strategies, such as cross-training, team coordination training, team self-correction, crew resource management training have emerged in different contexts and have resulted in positive team outcomes (effective teamwork processes, communication, performance) (Cannon-Bowers & Salas, 1998; Helmreich & Foushee, 1993). Volpe, Cannon-Bowers, Salas, and Spector (1996), using the concept of shared mental model or team knowledge found that cross-training resulted in effective teamwork processes, communication, and overall team performance. Although there is some evidence that team training strategies develop team knowledge, these relationships need further investigation (Salas & Cannon-Bowers, 2001). The present study will add information to this endeavor and help direct future studies investigating team training strategies that improve/develop team knowledge. 
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