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Communication between different subgroups is essential to group success, as different perspectives and knowledge need to be integrated. Especially when subgroups form due to faultlines, hypothetical dividing lines splitting a group into homogeneous subgroups, the resulting subgroups are vulnerable to negative intergroup processes. In this article, we evaluate different methods that have been used to trace communication between faultline-based subgroups and discuss challenges that researchers face when applying those methods. We further present the faultline communication index (FCI) as a novel approach to meet those challenges. We combine techniques from social network analysis with a behavioral process approach to trace communication processes between subgroups and provide scholars with tools to integrate in their own research. We illustrate this approach by observing and coding real time interactions in 29 organizational meetings. Results show that although functional faultline strength does not impact information exchange between subgroups, intersubgroup interactions positively relate to the quality of action plans defined at the end of a meeting. Managers and practitioners who work with diverse teams can be given guidance on how communication between subgroups evolves and how it can be shaped to become more effective. We further discuss implications for future research on communication between subgroups.
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INTRODUCTION

In the year 1999, a Mars orbiter was lost in space because its navigation coordinates could not be transferred from a spacecraft team in Denver to a lab in California, causing a $125 million loss to the NASA. An investigation into the causes revealed that a group of engineers had used the imperial measurement system, while the rest of the research group operated with the metric system.

This is just one of many examples where team communication has failed. However, not only in high impact teams responsible for multimillion-dollar projects communication is essential to group failure or success. Everyday work groups are equally affected by communication challenges. How can similar incidents be avoided? What can be done to ensure that information is sufficiently distributed within a group to produce reliable outcomes? How can we measure if a group successfully coordinates between different subgroups? Which types of groups are especially vulnerable to miscommunication?

Especially when group members refer to different conceptual worlds, as in the introductory example, reaching common ground can be a challenge (Huber and Lewis, 2010). Given that the workforce becomes increasingly diverse, teamwork represents working in an environment with individuals from different backgrounds, disciplines, or cultures. Many organizations rely on diverse teams that bring diverse perspectives into organizations and might outperform homogeneous groups due to their manifold skills and different sources of knowledge (e.g., Jehn et al., 1999; van Knippenberg et al., 2004; Horwitz and Horwitz, 2007). Besides the opportunities that different perspectives and diverse knowledge within a work group bring to group and organizational success, a central element is the integration of these different perspectives. Especially when a group falls into functional subgroups, i.e., smaller units within the same group separated by certain functional features or affiliations (e.g., discipline, tenure, educational level), bridging differences is essential to reach a common ground (Homan et al., 2008). Not sharing all of the information with the other group members or implying a certain knowledge that not everyone in the group shares can lead to communication failures, as highlighted by meta-analytic findings (Mesmer-Magnus and DeChurch, 2009).

Communication between subgroups and integration of different perspectives is important in any type of group (see Carton and Cummings, 2012 for examples in different contexts). In small groups, research has concentrated on diversity faultlines as hypothetical dividing lines that separate a group into more or less homogeneous subgroups (Lau and Murnighan, 1998; Meyer and Glenz, 2013). They represent a multidimensional measure of team diversity that helps to understand subgroup dynamics in a team. Instead of observing dimensions of diversity such as education level and tenure separately, faultlines consider differences on multiple attributes simultaneously and take the alignment (i.e., the distribution of attributes in a way that homogeneous subgroups form) of these attributes into account (e.g., Lau and Murnighan, 1998; Bezrukova et al., 2007; Carton and Cummings, 2012). A strong faultline implies the formation of subgroups that are homogeneous regarding all attributes under study (for example, a team with a subgroup of blue-collar workers with many years of work experience vs. a subgroup of white-collar workers that graduated recently). The resulting subgroup formation in turn impacts how communication between team members of the same as well as of different subgroups takes place (Harrison et al., 2002).

Given that the exchange and integration of ideas, perspectives and knowledge is seen as a crucial factor in group success (e.g., Mesmer-Magnus and DeChurch, 2009), tools to assess those communication processes between functional subgroups gain importance when studying small group communication. Most research on communication in diverse groups focuses on communication within the group as a whole, neglecting processes between subgroups (van der Kamp et al., 2011; Jiang et al., 2012; Vora and Markóczy, 2012). When addressing communication specifically between subgroups, researchers mostly focus on self-reported connections between group members. While these self-reports are important to understand the perceptions of group members, objective behavioral data is important to gain additional insights into actual (sub)group dynamics (Meyer et al., 2014; Kolbe and Boos, 2019). Additionally, several challenges, for example the comparability across different groups or varying subgroup sizes, accompany the study and assessment of intersubgroup communication (Straube and Kauffeld, 2020).

With the present study, we aim at addressing the following three points: Firstly, we evaluate measures of intersubgroup communication and introduce the faultline communication index (FCI, Straube and Kauffeld, 2020), a measure based on methods from social network research. Secondly, we aim at combining this approach with interaction analysis using the act4teams coding scheme. By this, we integrate specific communication behaviors into analyses of intersubgroup interaction to provide a more complete understanding of what happens in communication between functional subgroups. Thirdly, we explore how intersubgroup communication can shape meeting outcomes in a sample of 29 organizational groups. We extend the literature on faultline-based subgroups and communication by relating functional faultline strength to between-subgroup communication and thus examine the theoretical foundation of inter-subgroup biases in actual team interaction.


Assessing Communication Patterns in Small Groups

When examining communication patterns within small groups, social network analysis provides important foundations to understand connections between group members. It focuses on relationships between individuals denominated as ties (Borgatti et al., 2009). These ties can be used to picture the flow of information between team members or serve as proxies for social support or advice (Cross and Parker, 2004). Often, self-reported connections or ties between team members are used as a proxy for proximity, friendship, and also communication between team members (e.g., Ren et al., 2015). To gain a deeper insight into actual behavioral processes taking place during communication or coordination between pairs of team members or within the whole team, several studies have employed aspects of observed communication behavior to depict communication networks, such as safety communication, use of emails, or verbal expressions (e.g., Miller et al., 2010; Alsamadani et al., 2013; Gloor et al., 2017). Sauer and Kauffeld (2013) proposed a way to assess communication within team discussions through network ties based on speaking turns. A tie between two team members is defined as an utterance of one member following an utterance of another member. With this method, it is possible to gain insights into the interaction structure of small group meetings.

So far, scholars studying the impact of faultlines on group interaction have mainly focused on interactions within the group as a whole, grounding on the argument that increased communication within the group accentuates the differences between group members (Hogg and Terry, 2000; van der Kamp et al., 2011). For example, Vora and Markóczy (2012) used the average of the communication frequency (i.e., the communication ties) between each of the group members to assess communication within the group. Other researchers have focused on an overall perception of communication of each group member to the rest of the group (van der Kamp et al., 2011; Jiang et al., 2012).

Common to these studies and approaches is that they all consider communication processes within the group as a whole. However, theorizing suggests that faultlines especially impact the processes between smaller subgroups within a team (Carton and Cummings, 2013). Thus, key to understanding processes in groups affected by faultlines are the dynamics that take place between the more or less homogeneous subgroups created by the faultline.



Subgroup Analyses—Methods, Pitfalls, and a (Possible) Solution

When turning to interactions between different subgroups, research on analyses of communication between subgroups is scarce (Lau and Murnighan, 2005; Ren et al., 2015; Adair et al., 2017). Most scholars apply methods also used to assess interactions within the whole group.

Lau and Murnighan (2005) used a questionnaire to assess group members' contacts to all other members. They assessed the frequency of communication via email, telephone, and face-to-face in five categories, ranging from less than once a week to more than 16 contacts per week. They averaged the number of a group members' contacts with members from other subgroups. The overall amount of contacts was not taken into account. However, the shared environment of a specific team (e.g., the same work context, shared experiences within the team) always influences individual perceptions and behavior (Kozlowski, 2012). Consequently, the amount and nature of intersubgroup communication will be influenced by the amount and nature of communication that is shared within the whole group.

Also, when we want to depict processes between subgroups, we want to evaluate whether those processes deviate from what would be expected within a given team. Ren et al. (2015) proposed a measure of friendship and animosity ties between members of different subgroups. They calculated the ties between subgroups as the cross-subgroup density (Borgatti et al., 1992), dividing the existing ties between subgroups by the number of all possible ties between subgroups. By this, they took into account that groups with different subgroup constellations have varying possibilities of communicating between subgroups (e.g., a group of six members falling into two subgroups of three with a total of nine possible ties between subgroups vs. falling into one subgroup of four and one subgroup of two with a total of eight possible ties between subgroups).

Ren et al.'s approach is very useful when considering ties between group members of equally large groups with varying subgroup constellations. However, research practice shows that especially in the study of real-world groups, factors such as group size and subgroup constellations are not controllable, compared to experiments. Thus, when we want to capture a more nuanced picture of the group communication at hand, and compare groups with varying amounts of members, researchers face the challenge to compare group processes, such as communication, across groups different in size, and in constellation. When choosing previous approaches (e.g., Ren et al., 2015) that relate intersubgroup communication to possible ties between members, but not to the overall group size, the comparison between different groups is difficult. Figure 1 illustrates this with different groups of different sizes and subgroup constellations, separated by a strong faultline. In group A and B, there are five members each. In group C, there are four members. In group A, one subgroup of three and one subgroup of two members form. In group B, there is one subgroup of four members and one member forming a solo-split. Consequently, there are less possible connections between members of different subgroups than in group A (four compared to six), while the total number of possible ties within the teams is equal. In group C, there are two subgroups of two members with a total of four possible connections between subgroups. While the possible ties between subgroups are equal in teams B and C, there are more possible ties within the whole team in group B than in group C. This means that intersubgroup interactions are more likely in group C than in group B, because there are less possibilities of intrasubgroup interactions. Relating the intersubgroup ties to only the possible ties between the subgroups would result in a biased comparison.
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FIGURE 1. Possibilities of intersubgroup interactions in three exemplary groups. Gray circles represent team members. Dashed lines mark the subgroups in each team. Arrows represent the possible ties between members of different subgroups.


Taken together, researchers need to consider multiple challenges when working with data on groups and subgroups. Table 1 summarizes those challenges as well as solutions to these challenges.


Table 1. Challenges of subgroup analyses and proposed solutions.
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To overcome the challenges that accompany approaches used in the past, the FCI (Straube and Kauffeld, 2020) has recently been introduced. In a first step, communication between subgroups can be related to overall team communication, assessed for example through the number and strength of ties between members. This is done by dividing communication between subgroups by team communication (see the Methods section). Next, the number of possible ties in a group, which is dependent upon the group size, is divided by the number of possible ties between subgroups, which is a function of the constellation of subgroups (see Figure 1). The two resulting scores are multiplied to calculate the FCI, that relates the actual team communication to the possible ties within the given team. Our methods section gives a detailed description of all steps taken to calculate the FCI including formulas. This procedure presents several advantages for the study of small groups. Firstly, it relates the communication between subgroups to communication within the whole group, taking into account that larger groups offer more communication possibilities for group members than smaller groups. Secondly, the possible connections between all group members as well as between the subgroup members can be taken into account (see Figure 1) when studying groups that vary in size or in their subgroup constellations. Thirdly, it is applicable to both perceived connections between a set of group members (self- or externally reported data) as well as observed connections between a set of group members (behavioral data). Lastly, the FCI can be enriched by behavioral data, such as coded interactions between group members, to further explore specific communication behaviors.



How Do They React? Integrating Specific Communication Behaviors Into Intersubgroup Communication Analysis

In addition to the quantity of communication between subgroups compared to the overall team communication, studying specific communication behaviors, such as finding solutions to problems, structuring a discussion, making plans or disagreeing with other group members, is extremely relevant to understand communication dynamics in groups (Sunwolf and Frey, 2005; Kauffeld and Lehmann-Willenbrock, 2012; Meinecke and Lehmann-Willenbrock, 2015). While functional communication (i.e., behaviors contributing to advance problem solving and information sharing, aiming to structure a discussion, and fostering a positive climate within the group; Kauffeld et al., 2018) between subgroups offers the possibility to establish positive contact between in- and outgroup and thus diminish the negative effect of social categorization (Pettigrew, 1998), dysfunctional communication (i.e., behaviors directed at criticizing others or complaining; Kauffeld et al., 2018) between subgroups can raise potential for misunderstandings and conflict (Vora and Markóczy, 2012). First results connecting communication networks to functional and dysfunctional behaviors show that functional and dysfunctional meeting networks differ in their structure, underlining the relevance of specific communication behaviors for communication dynamics (Sauer and Kauffeld, 2016).

We propose to combine the calculation of the FCI with the act4teams coding scheme (Kauffeld and Lehmann-Willenbrock, 2012; Kauffeld et al., 2018). The act4teams coding scheme is a coding scheme with mutually exclusive and exhaustive observation categories in which utterances can be classified into one of 44 behavioral codes. These codes are divided into four broader categories: problem-focused behaviors, procedural behaviors (positive and negative), socioemotional behaviors (positive and negative), and action-oriented behaviors (proactive and counteractive). This allows the comparison of positive and negative statements within and between subgroups as well as the comparison of different behavioral categories (see section Meeting Interaction for a detailed description of the coding scheme in this context).



Applying the Analysis of Intersubgroup Communication to Organizational Team Meetings

Besides the methodological extension, a further goal of this study is to show the FCI in application to real-life teams and to develop hypotheses on this. In this context, we shed light on the role of intersubgroup communication in mediating the effects of functional faultline strength on team outcomes in organizational meetings.

Meetings present an opportunity for groups to reflect on their work, discuss problems and goals, and find solutions to everyday work issues (Rogelberg et al., 2006). In organizational meetings, effective communication is the key to success (Kauffeld and Lehmann-Willenbrock, 2012). Designing effective meetings as well as ensuring that measures discussed are taken into action after a meeting are central interests of team managers and organizations (e.g., Scott et al., 2012; Lehmann-Willenbrock et al., 2018). Shifting focus to the way in which team members exchange information within a meeting can lay ground for a deeper understanding of team communication processes and their role in the relationship between team compositional factors and team outcomes.

In this study, we focus on functional faultlines and resulting subgroup formation as they are likely to bring different perspectives and knowledge to a group (e.g., Cronin and Weingart, 2007; Jehn and Rupert, 2008; Polzer and Kwan, 2012). Certain attributes might determine the access to information, for example functional background or the number of years a team member has spent in the organization (Mayo et al., 2017). Integrating these perspectives is crucial for group success and a challenge to researchers and team managers alike, since a common understanding is needed for a successful integration (Huber and Lewis, 2010). Figure 2 shows our proposed research model.


[image: Figure 2]
FIGURE 2. Proposed research model.



The Impact of Functional Faultlines on Group Interaction

Drawing on the categorization elaboration model (CEM, van Knippenberg et al., 2004), positive effects of different perspectives and broader knowledge within a team can only unfold when team members elaborate on information thoroughly. However, social categorization processes can hinder information elaboration and thus performance. This is especially likely when certain conditions are met. When the comparative fit between individuals of different subgroups is high, meaning that the similarities between members of the same subgroup as well as the differences to members of a different subgroup are more obvious, social categorization becomes more likely. By definition, this is the case when the faultline is strong, leading to homogeneous subgroups regarding multiple member attributes (Williams and O'Reilly, 1998). Further, a high cognitive accessibility, i.e., the ease with which members can be classified into certain social categories, increases the likelihood for social categorization. The cognitive accessibility is especially high for visible attributes (Fiske, 2000), but can also be triggered by contextual primes (i.e., tenure will be more easily accessible in situations where the group discusses problems that can be solved with information regarding the firm's history). Lastly, social categorization becomes more likely when the differences are meaningful to an individual, resulting in high normative fit. This is the case when the attributes considered are relevant to the task at hand (van Knippenberg et al., 2007).

This indicates that categorizing oneself and other members into different social categories (which can be different functional subgroups, e.g., Bezrukova et al., 2012) fosters a separation of the subgroups and thus hinders information exchange. In line with the findings on ingroup preference (e.g., Williams and O'Reilly, 1998; van Knippenberg and Schippers, 2007), research shows that especially between heterogeneous members, information exchange is less likely and, when information is exchanged, group members are more likely to exchange information that is common to everyone instead of focusing on unique knowledge (Stasser and Titus, 1985; Mesmer-Magnus and DeChurch, 2009). So far, several studies have focused on team information exchange in the context of faultlines. Groups with a strong educational faultline (based on educational specialty, age, gender, and educational level) have been shown to share less task-relevant information within the whole group than groups with a weak educational faultline (Jiang et al., 2012). Further, information elaboration has been shown to mediate the link between faultline strength and task performance (Meyer and Schermuly, 2012). Additionally, when functional faultlines are strong, subgroups within a team will likely develop separate mental models which are difficult to integrate as well as their own representation of how a task should be conducted and how problems should be solved (Carton and Cummings, 2012). Most of the time, these strategies are implicit and adhering to them could lead to misunderstandings and overall performance inhibitions (Rico et al., 2008). Functional subgroups arising from strong faultlines tend to be highly specialized, as knowledge is mostly integrated within subgroups (Qu and Liu, 2017). This can lead to inconsistent definitions of the team's problems across subgroups, inhibiting information exchange within the team as a whole (Cronin and Weingart, 2007). Understanding how these processes translate into actual behavior in organizational meetings could deliver starting points for designing effective meetings. What remains to be explored is how these information exchange processes between different functional subgroups unfold within a meeting. Given the specific structure of teams affected by faultlines, we propose that:

H1: In groups with strong functional faultlines, information exchange between subgroups is impaired more strongly than in groups with weak functional faultlines.



Intersubgroup Information Exchange and Action Planning in Meetings

As a substantial number of meetings is ineffective and even described as a “waste of time” (Rogelberg et al., 2006), scholars have focused on factors for successful meetings (e.g., Scott et al., 2012; Reiter-Palmon and Sands, 2015; Lehmann-Willenbrock et al., 2018). In this regard, research has shown that the way in which a group communicates within a meeting is central to their success (e.g., Kauffeld and Lehmann-Willenbrock, 2012; Sauer and Kauffeld, 2013).

We argue that effective information exchange is relevant to action planning, that is the development of measures to be taken into action after a meeting, for two reasons: First, elaborating all task relevant information ensures that all available information is taken into account, an important factor in successful collective decision making (e.g., van Ginkel and van Knippenberg, 2008). Second, a common ground is needed for all team members to share an understanding of what the actions that have to be taken include (e.g., Carton and Cummings, 2012). Only then, they are able to work toward implementing these actions.

Research as shown that solutions only foster productivity when they are not only discussed but also implemented later on (Kauffeld, 2006; Lehmann-Willenbrock et al., 2018). To ensure that measures planned in a meeting are also taken into action later on, communicating effectively within a meeting is crucial (Lehmann-Willenbrock et al., 2013). This includes effectively elaborating all task relevant information to develop a shared understanding of goals and actions discussed in a meeting, for example by cross-linking problems and solutions (e.g., Mesmer-Magnus and DeChurch, 2009; Kauffeld and Lehmann-Willenbrock, 2012). This is especially crucial between faultline based subgroups, as they tend to dispose of a broad range of knowledge and expertise. Bringing together these different “thought worlds” (Dougherty, 1992) can enhance team performance and the successful implementation of actions, as all available information needs to be discussed (Lehmann-Willenbrock et al., 2013). On the other hand, not sharing and elaborating on all information between subgroups can lead to different ideas of the desired outcome and thus hinder the quality of action planning after a meeting. We therefore state:

H2: Information exchange between subgroups is positively related to the quality of action planning after a meeting.

Integrating our first two hypotheses and following theorizing on diversity and faultlines in meetings (Gerpott and Lehmann-Willenbrock, 2015; Straube and Kauffeld, 2020), meeting behavior can act as a mediator between faultline strength and group outcomes. Negative effects of faultlines on team outcomes, such as difficulties in developing a common understanding (Carton and Cummings, 2012), might unfold through interactional processes within a group (Meyer et al., 2014). We propose intersubgroup information exchange as a central group process to transmit the effects of faultlines into outcomes:

H3: Information exchange between subgroups mediates the negative effects between faultlines and quality of action planning after a meeting.





METHODS


Participants and Procedure

The data was a subset of a large longitudinal investigation on team interactions and the effectiveness of teamwork. In the present study, a total of 36 work groups (N = 205 employees) from the production departments of two medium-sized German companies were examined. These groups represent the total of available team meetings of the last measurement point of the large investigation. We only chose one measurement point to ensure that there was only one meeting per group in the study. There were 18 groups from an electrical company and 18 groups from an automotive supply company. Due to missing information on functional background and organizational tenure from eight individuals in seven teams, not all team members could be allocated to their respective subgroups. Therefore, seven teams had to be excluded, resulting in a final sample of 29 teams (N = 161 employees). Three to seven coworkers participated in each meeting. Eighty-five percent of the group members were male, which is representative of the companies involved. Employees' ages ranged from 17 to 57 years with a mean of 35 years. Approximately 74% had completed technical training, about 12% were untrained workers, and about 1% had completed technical college. Thirteen percent of the participants indicated other training. Organizational tenure varied between 1 month and 39 years with a mean of 10 years. All teams were self-managed. As part of the large longitudinal investigation, all groups participated in an intervention to improve meetings which took place several weeks before the meetings examined in the present study.

The groups discussed a problem-solving task relevant to their specific work activities, which they chose themselves (e.g., How can the quality of our work be improved?). Participants confirmed that this type of task was a regular topic of their meetings and that it was important to work on that specific task. This guaranteed that the discussion outcomes were relevant to the groups and occurred within their natural work environment.



Functional Faultlines

Functional faultlines were calculated using the average silhouette width (ASW) method (Meyer and Glenz, 2013). The calculations were performed in R with the asw.cluster package for faultline calculation (Meyer and Glenz, 2013). Faultline strength ranges from 0 to 1, with 0 representing the minimum separation of a group into homogeneous subgroups. A value of 1 represents perfect alignment of attributes, resulting in maximum separation of a group into homogeneous subgroups. We integrated the most commonly used attributes for functional faultlines, educational level, and organizational tenure, into our measurement (Thatcher and Patel, 2012).



Meeting Interaction

For analysis of the videotaped interaction data, we used the act4teams coding scheme (e.g., Kauffeld, 2006; Kauffeld and Lehmann-Willenbrock, 2012; Meinecke and Lehmann-Willenbrock, 2015; Kauffeld et al., 2018). Utterances were unitized by sense units and subsequently coded by five trained, independent coders using Interact software (Mangold, 2010). During the coding process, each unit was assigned to one of the 44 exclusive categories of act4teams. In order to determine the quality of the coding, a subset of the videos was double coded, i.e., coded by two of the coders, to subsequently determine the interrater reliability between all pairs of coders. The inter-rater reliability was excellent (Fleiss' κ = 0.81)1. We focused on problem-focused statements to represent information exchange and integration between group members. In the act4teams coding scheme, problem-focused communication consists of the subcodes differentiating a problem, cross-linking a problem, differentiating a solution, contributing a solution, or describing a solution, cross-linking a solution, and statements about the organization or about knowledge management. For further analyses, the absolute number of utterances coded in each observational category was enumerated per group member.



Faultline Communication Index (FCI)
 
Determining Intersubgroup Interaction

To determine interaction between subgroups, we turned to a method proposed by Sauer and Kauffeld (2013). They proposed a way to assess communication within team meetings as network ties. A tie between two team members is defined as a speaking turn, that is a team member's utterance following an utterance of another team member. These ties are then summed up for each communication pair (a pair of two team members). We counted all problem-focused speaking-turns (i.e., one group member makes a problem-focused utterance after another group member has spoken) for each team member and displayed the values in a “who-to-whom” matrix (see Table 2 for an example). Column cells represent the number of problem-focused utterances each speaker gave in reaction to utterances from all other team members (i.e., team member A reacted 39 times with a problem-focused utterance to any utterance from team member C and 10 times with a problem-focused utterance to any utterance from team member D, and so on) while row cells represent the number of utterances a speaker directed to each other team member, however, our analysis only took those utterances into account that were followed by a problem-focused statement (i.e., team member A talked 26 times before team member B made a problem-focused utterance and 21 times before team member C made a problem-focused utterance, and so on). The member-to-subgroup attribution was obtained via the ASW-package in R.


Table 2. Example of a “who-to-whom” matrix for problem-focused communication between subgroups.
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Calculating the FCI for Between Subgroup Information Exchange

To calculate the FCI as a measure of between-subgroup information exchange, we employed the formulas proposed by Straube and Kauffeld (2020). Firstly, all problem-focused speaking turns between members of two different subgroups were added. This sum was then divided by the total amount of problem-focused speaking turns between all team members following this formula:

[image: image]

For the exemplary team displayed in Table 2, the speaking turn ratio was 201/306 = 0.66. To account for differences in group size and subgroup constellation, we further calculated the possible ties within a team (overall ties) as well as the possible ties between subgroups:

[image: image]
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In the exemplary team, possible ties between the six team members were 15 and possible ties between subgroups were 2 * 4 = 8. Equations (2) and (3) were then divided to result in the so-called tie ratio, representing the ratio of possible ties within a team (overall ties) to possible ties between subgroups. This tie ratio ensures that the value of the final FCI (see Equation 5) is not biased by team size or subgroup sizes (see Straube and Kauffeld, 2020, for a development of the measure).

[image: image]

The tie ratio for the exemplary team from Table 2 was 15/8 = 1.88. The final score of intersubgroup information exchange represents problem-focused communication between subgroups controlled for overall problem-focused communication, team and subgroup size as well as subgroup constellation:

[image: image]

The FCI of the exemplary team was 0.66 * 1.88 = 1.24. The FCI reaches a value of 1 when communication between and within subgroups is perfectly balanced. A score below 1 indicates that less communication takes place between subgroups than within subgroups. A score above 1 indicates more communication between subgroups than within subgroups (Straube and Kauffeld, 2020).




Quality of the Action Planning

To evaluate the quality of action planning, we employed three separate measures which were then used as separate outcomes in our multivariate path model. After the meeting, the groups listed all measures that they wanted to take after their meeting in an action plan (e.g., report damages on machines, implement software trainings for workers, change material of a product to avoid defects). We employed one quantitative and two qualitative (self- and external rating) ratings to evaluate the quality of the action plan.

Firstly, we counted the number of actions. The amount of measures in the action plan were enumerated per group. In our sample, the number of measures ranged from 0 to 15.

Secondly, the quality of the measures was rated by the expert coders that analyzed the videotapes. Quality ratings ranged from 0—the measure was not mentioned during the meeting to 1—a complete action plan has been made for the respective measure during the meeting. Ratings were made on a six-point scale in steps of 0.2. For each group, a mean rating was obtained, ranging from 0 to 1 in our sample.

Thirdly, we considered the implementation status. Six to eight weeks after the meeting, the groups indicated the status of the measures that were to be taken after the meeting with the following scale: (0) The measure has not been taken yet, (1) the implementation is in progress, or (2) the measure is implemented. We obtained a mean score for the implementation status of each group, ranging from 0 to 2 in the present sample.



Controls2

To be able to compare the FCI to previously employed measures to assess interactions between subgroups described before, we calculated the average cross-subgroup contacts as applied by Lau and Murnighan (2005) as well as the cross-subgroup density as applied by Ren et al. (2015). The cross-subgroup contacts were calculated as the number of problem-focused speaking turns between members of different subgroups, divided by team size. The cross-subgroup density (Borgatti et al., 1992) was calculated as problem-focused speaking turns between subgroups divided by possible ties between subgroups. We chose the problem-focused ties/contacts to ensure comparability with the FCI.

We controlled for education level diversity and tenure diversity in our analyses to evaluate the effects of faultlines strength given a team's diversity. For education level diversity, we employed the Blau Index of heterogeneity (Blau, 1977). Tenure diversity was calculated using the team-based standard deviation.




DATA ANALYSIS

We conducted path analysis with indirect effects in MPlus Version 8 (Muthén and Muthén, 2017) with 1,000 bootstrap samples. We included functional faultline strength as the predictor variable, information exchange between subgroups (FCI) as the mediating variable and quality of action plan, including number of actions, quality of actions and implementation status, as outcome variables. Education and tenure diversity were inserted as control variables.



RESULTS

Means, standard deviations, and intercorrelations for all study variables are presented in Table 3. Functional faultline strength ranged from 0.24 to 1.00, indicating that all teams were affected by faultlines to some extent. On average, teams had 418.34 talk-turns in their meetings (SD = 211.37). The mean number of problem-focused talk-turns, i.e., information exchange and integration, in teams was 163.76 (SD = 81.30). The FCI, representing intersubgroup information exchange, ranged from 0.40 to 2.21 with a mean of 1.03 and a standard deviation of 0.34, showing that while on average, information exchange was balanced within and between subgroups, there was variation between teams regarding the distribution of information exchange.


Table 3. Descriptive statistics and correlations among study variables.
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Table 3 further shows descriptive statistics and intercorrelations of the average cross-subgroup contacts as well as the cross-subgroup density. Both variables show moderate to strong correlations with the FCI. As opposed to the FCI, both cross-subgroup contacts as well as cross-subgroup density showed strong correlations with the overall speaking turns. In other words, the more speaking turns in a team, the higher the values for both variables. The FCI was not related to overall speaking turns. Further, cross-subgroup density showed a marginally significant negative correlation with possible overall ties, while cross-subgroup contacts showed a marginally significant positive relationship with possible ties between subgroups. We see a correlation of all three variables to the number of measures, while only the FCI is related to the quality of measures (expert rating).

Table 4 shows the results of the path analysis. The model had five degrees of freedom and showed acceptable to moderate fit to the data [root mean squared error of approximation (RMSEA) = 0.077, comparative fit index (CFI) = 0.923, standardized root mean squared residual (SRMR) = 0.086].


Table 4. Model results for the path analysis with mediation.
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Functional faultline strength did not impact the FCI (B = −0.010, p = 0.98). In other words, strong functional faultlines did not hinder (nor foster) information exchange between the subgroups, refuting H1. As hypothesized, the FCI positively impacted outcomes regarding action planning. The higher the ratio of information exchange between subgroups (the FCI), the higher the external rating of the quality of the measures (B = 0.343, p = 0.025) and the higher the number of actions (B = 5.084, p = 0.022). There was no effect on the implementation status 6 to 8 weeks after the meeting (B = 0.411, p = 0.252). In other words, intersubgroup information exchange was linked to more and better measures discussed during the meeting. H2 could partially be accepted. There were no indirect effects of faultline strength on the aspects of quality of the action plan via intersubgroup information exchange (IE = −0.051, p = 0.984 for number of actions, IE = −0.003, p = 0.984 for quality of measures, IE = −0.004, p = 0.988 for implementation status). H3 had to be refuted.



DISCUSSION

In this article, we present and extend a novel approach of between subgroup communication, the FCI (Straube and Kauffeld, 2020). This measure presents an opportunity to study communication between subgroups in real life small groups that are likely varying in group size and in subgroup constellations. We further enrich the study of intersubgroup communication by integrating a behavioral process approach into the analyses. This allows a more fine-grained approach to analyzing and understanding communication between subgroups.

Our results demonstrate that the FCI is preferable to the use of cross-subgroup contacts or cross-subgroup density as a measure to intersubgroup information exchange when group constellations vary. Compared to these previously employed measures to capture interactions between subgroups, the FCI showed to be less biased by group makeup (that is, the possible overall ties within a group as well as possible ties between subgroups) and by overall speaking turns within the group.

We show how the FCI can be applied to meeting research by integrating it into a model linking faultline strength to meeting outcomes. We examined how meeting behavior—namely the information exchange between faultline-based subgroups—can mediate the negative effects of faultlines on meeting outcomes. With our study, we wanted to shed light onto “processes that are responsible for translating diversity into action” (Roberge and Van Dick, 2010, p. 298) and to examine whether faultlines come alive in micro-level interactions within team meetings. While we did not find the proposed negative effect of functional faultline strength on information exchange between subgroups, we found interesting results concerning the influence of intersubgroup communication on team outcomes. Information exchange between subgroups showed a positive impact on (a) the number of measures a group recorded after a meeting and (b) whether a measure is discussed thoroughly within a meeting.


Theoretical Implications

With our study, we contribute to the growing field of subgroups in work teams (Carton and Cummings, 2012). By integrating measures from social network analysis and a behavioral process approach, we extend existing methodology to assess processes taking place between faultline-based subgroups (e.g., Lau and Murnighan, 2005; Ren et al., 2015). As the FCI controls for different team sizes and different subgroup constellations (see Figure 1), it is applicable to datasets from organizational teams that show variations in their group sizes as well as number and size of subgroups. Further, the type of behavior that is shown can easily be integrated into the analyses by using behavioral codes from the act4teams coding scheme or other available coding schemes that fit the respective research questions. This is relevant to unpack the within-team processes that take place when faultlines and subgroups are present (Bonito and Sanders, 2011; Meyer et al., 2014).

Turning to the results of our empirical investigation, we can take several implications from the application of the FCI to processes in organizational groups. While some studies have carved out positive effects of functional faultlines (e.g., Gibson and Vermeulen, 2003; Bezrukova et al., 2009), faultlines have often been described as a hindering factor for communication in teams in past research (Lau and Murnighan, 2005; Meyer et al., 2011; Vora and Markóczy, 2012). Quite contrary to these results, in our study, information exchange between faultline-based subgroups was not negatively related to faultline strength, i.e., teams with a stronger functional faultline did not have a lower ratio of between-subgroup information exchange. Rather than acting as a barrier between subgroups, functional faultlines did not show a significant influence on intersubgroup information exchange in our sample. This supports the assumption that interactions within a team meeting might not only be influenced by similarities and differences between team members (Polzer et al., 2002), but pre-given by structural requirements of the organization (Lawrence, 1997). Teams with long-term history might thus already have established interaction patterns within their meetings that are not influenced by faultline strength. Existing interactions can influence how group members perceive themselves and their subgroups: When the interaction between the subgroups is positive, it can foster the exchange of different ideas and viewpoints and thus unfold the positive effects of diverse groups (Gray et al., 2005). When the interaction between the subgroups is negative, intergroup bias, and resulting conflicts might be strengthened (Labianca et al., 1998). Following this notion, intersubgroup interaction in meetings would not necessarily be influenced by faultline strength, but interaction evolving within a team might instead activate or deactivate faultlines (Ren et al., 2015).

We hypothesized that increased intersubgroup information exchange would foster the team's implementation of actions discussed during the meeting. As hypothesized, we found positive effects of between-subgroup information exchange on number of measures as well as expert quality ratings of the measures discussed in the meeting. Groups with more information exchange between functional subgroups developed more measures to be taken after the meeting, which were rated as better by external experts. This indicates that communication within a team meeting—and especially communication between faultline-based functional subgroups—plays a role in team functioning. When functional subgroups engage in a lot of information exchange, solutions they develop might be more elaborated because of the different perspectives these subgroups bring together. This deep elaboration is especially important because potential obstacles can be discussed, and alternative plans can be evaluated (De Dreu et al., 2000). The positive impact of information exchange between subgroups on the quality of the action plan further shows that even though the faultlines and resulting subgroup formation might not be salient, information sharing and elaborating between functional subgroups is still beneficial because different viewpoints as well as different strategies to solve and discuss problems are present and taken into consideration by the whole team.



Practical Implications

Team leaders as well as team members can pay closer attention to the nature of interactions between functional subgroups to foster information exchange and elaboration. Following our findings, this would lead to a greater variety and quality of action plans, likely because the teams that deeply elaborated problems and solutions, their consequences and practicability in the organization and consequently have developed a shared understanding of the team's action plan.

Our findings show the relevance of exchanging and discussing information between functional subgroups, even if the subgroups are not as strongly separated by a faultline. This indicates that even small differences between subgroups could imply a diversity in knowledge between those subgroups and a resulting importance of knowledge integration. Team managers should thus not only be aware of strong faultlines and resulting subgroup formation, but also focus on effective intersubgroup communication in teams that are seemingly not as vulnerable to subgroup separation.

Our results can support meeting leaders design more effective meetings, for example by establishing communication rules or defining cross-cut tasks, that is, tasks that are assigned to members from different subgroups to ensure intersubgroup information exchange (Rico et al., 2012). Ineffective meetings add additional costs to the already high direct expenses associated with meetings due to increased productivity (MCI Inc., 1998). Studies show that meetings also put high time constraints on employees (Rogelberg et al., 2007). To avoid these negative side effects, meeting leaders should focus on strategies to use the time spent in meetings productively. Our results show that meeting outcomes are directly linked to communication between smaller knowledge-based subgroups. Meeting leaders should make sure that all team members have a chance to speak and that no strong communication routines emerge, for example one team member only offering ideas after a member of his or her subgroup has spoken and never speaking after a member of another subgroup has spoken.

The FCI can be employed to monitor communication between subgroups that are not necessarily faultline-based. The formulas provided can be applied to any team in which a clear allocation of members to subgroups is possible. This is especially relevant in the light of the current situation related to the Covid-19 pandemic, where many organizations rely at least partly on teleworking. Teams may thus be divided into co-located subgroups which can negatively impact group processes (Polzer et al., 2006). Closely monitoring intragroup processes may further support organizations in dealing with challenges related to communicating in teams that needed to adjust their communication routines.



Limitations and Future Research

Despite the considerable insights that the study provides, there are some limitations to our research that we want to discuss and that could offer starting points for future research. The study of subgroups requires complete data sets for all team members. While simulation studies show that missing values do not impact the calculation of faultline strength based on the ASW considerably (Glenz and Meyer, 2017), the allocation to a subgroup for each team member and the subsequent analysis of intersubgroup communication requires full data sets at least for the variables underlying the faultline calculation. We had to exclude seven teams due to incomplete data on educational level or tenure—a challenge that future studies in the organizational settings might also face, as participants might not indicate personal details due to data privacy concerns. Nevertheless, aiming for larger sample sizes when replicating our findings is commendable, especially when scholars want to integrate moderating variables into their models to further explore the proposed effects. Further, as noted above, adding the four lower order terms of the FCI as control variables in research models is advisable for mathematical reasons, but requires a certain sample size (Certo et al., 2020).

Further investigation is needed concerning the methodological properties of the FCI. Researchers could apply simulation studies to understand more closely how the FCI changes when group size and subgroup constellations vary. This could provide important insights into measures to be taken to adapt the FCI, depending on the study context and research questions at hand. Specifically, integrating configurational properties such as the number of subgroups and the variation of subgroup size into research on intersubgroup communication is relevant, as these properties will likely influence intersubgroup information exchange. As argued by research on subgroups (Carton and Cummings, 2012, 2013) the presence of more than two functional subgroups as well as a balance regarding subgroup size is beneficial for teams with functional subgroups, and is theorized to influence the consideration of knowledge in teams with functional faultlines. While this was not confirmed by our results, we still encourage future research to focus on these factors and to explore ways in which the number and balance of subgroups can be accounted for in the calculation of the FCI.

So far, we have only focused on one behavioral aspect of intersubgroup interaction when calculating the FCI: information exchange. Studies have shown that in general, negative interactions exert a greater influence on team outcomes than positive interactions (Baumeister et al., 2001; Kauffeld and Lehmann-Willenbrock, 2012). Hence, effects of negative interactions between subgroups might be especially important to outcomes such as implementation status or the quality of action planning, as they might hinder effective elaboration of task-relevant information and thus interact with the effects found in this study. Future research could further compare different aspects of communication behavior, for example comparing the FCIs of problem-focused vs. socioemotional interaction networks. The integration of behavioral codes obtained from coding schemes such as the act4teams coding scheme into the calculation of the FCI can extend our understanding of intragroup and intersubgroup processes. The interplay between different kinds of team and subgroup interactions should be considered and disentangled concisely in future studies.

Our results as well as research from other fields give rise to new research ideas that future studies could focus on. An aspect that is promising for future research is the integration of between-team communication when focusing on faultlines and subgroups (Bahmani et al., 2018). Researchers can adapt and apply the formulas used to calculate the FCI to assess communication between a set of groups within an organization. External knowledge acquisition is an important factor influencing team performance (Ancona and Caldwell, 1992). When studying teams embedded in an organization, it is likely that relations exist between individuals that do not belong to the same team. This especially relevant in the context of functional subgroups, as a strong identification with one's subgroup might strengthen team members' confidence to seek information that a subgroup needs from external sources (Cooper et al., 2013).




CONCLUSION

The present study discusses challenges and solutions to measuring communication between subgroups in the context of diversity faultlines. We present a measure of intersubgroup communication, the FCI, that can also be applied to any type of group falling into subgroups and propose a way to enrich the FCI with behavioral data. Our empirical application of the FCI extends our understanding of intersubgroup communication processes in meetings and their impact on meeting outcomes. The findings from our empirical investigation further underline the relevance of assessing intersubgroup communication. By this, we adhere to the call to integrate actual intersubgroup communication as mediating processes into research on the impact of faultlines. Our results highlight the relevance of intersubgroup information exchange for the implementation of actions that are taken within and following a meeting. Intersubgroup information exchange can be seen as an important process variable to include in future (meeting) research.
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FOOTNOTES

1Please note that the coding process was part of the larger study with meetings at several measurement points.

2As noted by a recent publication (Certo et al., 2020), the use of ratios in research, as is the case in calculating the FCI, can impact the interpretability of statistical models. If sample size allows, we thus advise scholars implementing the FCI into their research to include the lower order terms (number of speaking turns between subgroups, overall speaking turns, possible overall ties, possible ties between subgroups) into their models to control for confounding effects.
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