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ABSTRACT 

Teams’ interaction with a focus on mental models is an active area of research. 

Yet, teams’ mental models with spatial, social and strategic cognition remained an 

area to be expanded and empirically validated. This paper empirically validates 

the cog-synergy mental model through an experimental research design after 

development of a construct. The data collected through observers and team mates 

are analyzed through SEM. The results empirically validate the relationship of the 

cog-synergy mental model with high performance teams. The results develop an 

understanding of the teams’ interactions and are useful for researchers, trainers, 

top management teams and practitioners. The paper contributes in team mental 

model literature and helps in understanding the interactive cognitive processes. 

 

Keywords: Cog-synergy mental model; spatial, social and strategic cognition; 

high performance teams; team mental models 

 

 

1. INTRODUCTION 

Cog-synergy mental model is based on spatial, social and strategic cognition of 

team members and teams. First, at spatial level of cognition, it includes mental 

approach and experience of knowing the physical features. These features need to 

be perceived, recognized, conceived and reasoned to form a cognition. The spatial 

feature associated to the situation, colleagues, memory, task from shared and 

differentiated cognition are parts of spatial cognition. It combines in itself the 

characteristics of the earlier mental models from spatial perspective i.e. 

description of the team members, place where tasks are to be carried out and an 

understanding of the situation. Second, at social level of cognition, there exists a 

need to understand the mental approach and experience of knowing. The mental 

approach is based on perceiving, recognizing, conceiving and reasoning of the 

social interactions in a given situation and among teams. It includes past social 

interactions of team members, social interactions during task performance with 

an understanding of the team members from shared and differentiated cognition 

(Wilms et al., 2019). It combines in itself the characteristics of the earlier mental 

models not only from knowing perspective but also extending its scope: who 

prefers what and who is biased to what. These preferences and biases help in 

developing team dynamics necessary for performance from social point of view. 

Third, at strategic level of cognition, it refers to mental approach and experience 

of knowing. This mental approach and knowledge coming through experience 
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from strategic direction is of vital importance. Strategic direction in a given situation and task is learnt through the process of 

perceiving, recognizing, conceiving and reasoning. It takes into account the past strategic targets in similar situations and develops 

a strategic plan to achieve the targets and cope with the situation in a novel way by taking into account the emerging situations. 

Creating this understanding of the task/target with an understanding of the team members from shared and differentiated 

cognition refer to strategic cognition (Kozlowski, S. W., & Bell, B. S. 2019). The strategic cognition helps team members develop an 

understanding of the targets in terms of team resources and the challenges it faces. This strategic cognition helps teams to achieve 

targets, deadlines, outcomes from expectancy theory perspective etc. is a recent phenomenon.  

The increasing complexity in team performance creates a concern among researchers to see this phenomenon across disciplines. 

A review into the antecedents of cog-synergy mental model processes is important. This insight is useful to understand the 

synergistic view of teams. It also requires assessing diversity in the individuals’ viewpoint. The literature supports that successful 

teams are characterized by the members’ discussion even on minor things. This creates togetherness in thinking and discussion . 

This surfacing of ideas often result in an agreement. The idea may be shared or a new one. The result is that members of these teams 

are highly interdependent. They trust to share their creative and innovative ideas (Ricketts, D., & Lockton, D. 2019). This creates an 

environment of trust and each member can ask critical questions. This leads to creation of a process of shared responsibility 

amongst them. One of the objectives of these mental models is to understand individual cognitive processes in order to achieve 

higher performance to meet the current global challenges (Aggarwal et al., 2019). This paper views conversion of individual 

cognition into team cognition as a solution to this problem.  

Teams when faced with a specific target needs to understand the spatial cognition i.e. representation of individuals in the team 

with an understanding of geographical features of the area where the task is to be performed, the description of team members, 

environment, task, internal and external structure of place, etc. An understanding of the individuals and teams to this effect from 

differentiated and shared cognition helps in development of spatial cognition shared mental model. Individuals as part of team 

simultaneously needs to exhibit a learning behavior towards spatial cognition for a performance episode. This helps in achieving 

one level of performance. Similarly social cognition is individuals and team members’ representation of their liking and disliking 

towards team members, task processes, situation, situation analysis and tasks (Dindar et al., 2019). The surfacing of these likings 

and disliking, and making attempts to create homogeneity or accommodating diversity is another challenge in creating social 

mental models (Jackson, C. L. 2020). These social mental models as a part of cog-synergy mental model help in achieving another 

level of performance. 

Some important inconsistencies regarding variations in team members’ understanding at strategic level have yet to be resolved. 

The literature review discusses variation in team outcomes (Debrulle, J., Maes, J., & Gardiner, E. 2020) from various perspectives 

without giving its straight forward linkage to team members’ understanding at strategic level. The strategic decision whether  to go 

for extension of the current organization or to start a new organization are of critical importance. The analogy can be drawn from 

the decision whether to continue with the current product and whether to go for new product is also strategic one. This paper does 

not emphasize on who knows what, rather emphasizes on interactions to surface the ideas and create awareness among members. 

This awareness from strategic cognition perspective is not limited to creating homogeneity but also associated to accommodating 

diversity. The paper views it important that what direction a particular strategic member wants to follow and other members also 

consider that direction important while making decisions. 

Cog-synergy mental model takes into consideration spatial, social and strategic cognition with a syntegrative approach i.e. the 

interaction among human beings, their understanding of the geographic conditions and their ultimate targets. This paper therefore, 

takes into consideration the team interactions as centerpiece of team processes. These processes and interaction with a collaborative 

approach help in achieving the higher degree of performance in teams. The idea is to surface the understanding of team members' 

interaction in order to create cog-synergy. The holistic approach to these interactions with its relation to niche, general description, 

social interaction and strategic directions need to be explored and validated. 

Cog-synergy refers to an accurate shared understanding of team member’s mental models. Constant interactions among team 

members can help in evolving this understanding. The measurement of this understanding requires degree to which they interact 

and develop synergy. At spatial level, they need to know general information such as family background, the areas to which they 

belong and the area where work is to take place and environments factual knowledge. At social level, they need to understand the 

liking and disliking of their team members. At strategic level, they need to have shared understanding of the degree as to how other 

team members make decision. Cog-Synergy is compositional in nature as it depends on the composition of team members. How 

accurately they understand each other and share information. The nature of the relationship between the component-level construct 

(a team member’s shared understanding of others mental model) and the team-level construct could conceivably take several forms 

(Harrison & Klein, 2007). The current paper is a step to create awareness among researchers, strategists, managers, top management 
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teams that conceptualized cog-synergy mental model (Khan & Lodhi, 2011) is a step leading to improvement in teams interaction, 

functions, operations and performance.  

 

Significance of Cog-synergy in Teams 

The Covid-19 has transformed the work structures worldwide with more emphasis on technological basis. The shift from shared 

office to work from home is being witnessed. The work is more centered to individuals or teams with increased global competition. 

This paradigm shift has led to the use of excessive technology and innovation. Thus the pressures are created to influence the 

emergence of teams as basic building units of organizations. The change in organization structures is taking place through 

expansion, mergers and acquisitions (Lessambo, F. I. (2020). The joint ventures place more importance to cross-cultural and mixed 

culture teams. Physical and virtual coordination is taking place with the help of advanced computer and communication 

technologies. These ongoing transformations in the basic work design have been viewed with interest by researchers and demand 

more focus on the functioning of teams.  

 

2. OBJECTIVES OF THE PAPER 

The main research aim of this paper is to provide a holistic and integrated view of teams (Bolzani, et al., 2019). Teams in 

organizations for performance have effective role and for effective performance, key issues related to team are in need of research 

attention. The paper extends and expands the scope of spatial, social and strategic cognitions. These cognitions are seen from layer 

perspective and the first layer individually culminates into one level of performance, second layer on another level of performance 

and final layer as the best possible performance. This can be a leading argument with further extension through mediator and 

moderator. This may help and bring value to the topic with further exploration necessary for theory development. 

The less attention to spatial, social and strategic layers of cognitions needs to be explored and validated. For validation, the 

research design is experimental. Volunteer students of MBA formed teams. Based on the existing widely used mental models, the 

cog-synergy model extends and expands the scope thereof. The paper is an attempt to investigate the relationships between CS 

mental model and high performance. It researches the level of CS in teams and draw conclusions necessary to proceed further in the 

domain. Guided by the attention on social networking theories and based on a scenario that include Covid-19 as a determining 

factor for the shift in work structures, the conceptual model is particularly useful. Now researchers have increasingly unlimited 

access to information through technology with limited abilities to attend to and process these information (Borgatti et al. 2009, 

Gallagher 2009, Jackson, 2009, Ocasio, 1997, Khan et al. 2011). 

The cog-synergy term has in it the roots of cognition and its synergy among the team members (Khan et al. 2011). Cog-Synergy 

and the mental model on which the team-level cog-synergy construct depends bear similarities to other constructs in the literature, 

including transactive memory systems (TMSs) and perspective taking. The differences between cog-synergy and these other 

constructs would create confusion in theory construction and in the comparison and interpretation of empirical findings. Cog-

synergy and the TMS construct are similar since they are composed of team members’ understandings. A TMS refers to the shared 

understanding of team members with their abilities to encode, store and retrieve knowledge. The source of this knowledge from 

team members is different but complementary (Hollingshead, 2001; Wegner, 1986). In contrast to a TMS, the knowledge associated 

with cog-synergy is more associated to the surfacing the knowledge of the team members at each level. The team members having 

knowledge at spatial, social and strategic level have more understanding and can deliver better in complex world. Cog-synergy 

focuses on the synergistic cognition of the members at all the three levels. It also accommodates an understanding of the 

differentiated knowledge from performance perspective. An understanding of the situation (spatial knowledge) is as critical in 

decision making as that of social and strategic. Therefore, team members at strategic level, with the spatial or social level 

understanding of the task may prove better in a performance episode. 

The literature on team cognition does not entail proper discussion at all the three levels discussed above, rather social 

categorization perspective has been more emphasized. The social categorization perspective on work team diversity suggests an 

inconsistent relationship i.e. sometimes negative and at other times positive between diversity in inter-team, inter-team and team 

performance (Williams & O’Reilly, 1998). Whereas diversity has been positively related to performance (Lewis and Huber, 2010 and 

Khan and Lodhi, 2010) the cog-synergy might explain the inconsistencies just noted.  

It seems that the cog-synergy might explain the inconsistency in the literature associated to the observed impact of diversity on 

team performance. Cog-synergy explains these phenomena at spatial, social and strategic level and advocates accommodation of 

the teams knowledge at all three level as positively related to performance.  It advocates that members with diversity in intra team 

or inter-team may surface their ideas and develop cog-synergy. This cog-synergy may result in ensuring persuasive arguments with 
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high cog-synergy would be able to use their insights into others’ mental models at the level at which team is operating to make 

more persuasive arguments settling down in collaborative approach. This cog-synergy coupled with collaborative approach may 

expand the scope of this mental model and result in effective team’s decision making. 

Team mental models are based on team members’ internal representations of external reality. This representation helps in 

developing interaction with the people around them. These are the results of team members’ unique and shared experiences and 

perceptions of the work. These experiences and perception lead to develop understanding of the work and environment and 

develop better behavior. It is important to understand not only intra-team interactions but also those of stakeholders’ perceptions. 

This paper explores the application of these mental models in the team operations, and functions. It also addresses the major 

theoretical and practical challenges related to the development of construct and thus, provides a cognitive dimension to cog-

synergy model. 

Cog-synergy applies to teams engaged in tasks at various levels, i.e. spatial, social and strategic. This paper explores that 

surfacing the understanding of the team cognition can lead to value creation. This holistic approach of cog-synergy applies to cross 

functional teams, task force teams, product development teams, top management teams, project teams, etc. These teams may benefit 

by applying spatial, social and strategic cognition model for improved performance (Khan et al., 2011). Cog-synergy schema applies 

to teams engaged in tasks. This schema develops intra-team and inter-team interactions for value creation. 

 

3. DEVELOPING HYPOTHESES 

A systematic way to develop and test the hypotheses is mandatory for determining the relationships. In this paper, seven 

hypotheses are developed in view of the conceptualization. All of them deal with the structural relationship of Cog-Synergy 

measures and team performance. These hypotheses have been tested through experimental design using structural equation 

modelling in order to establish causal relationship between explanatory and response variables. 

 

Table 1: List of Hypotheses 

Hypothesis Description 

H1 The spatial cognition in team mental model has effect on performance. 

H2 
The social cognition in team mental model has significant impact on the team 

performance. 

H3 The strategic cognition in team mental model has impact on the team performance. 

H4 
The spatial and social cognition in team mental model has significant impact on the team 

performance. 

H5 
The spatial and strategic cognition in team mental model has significant impact on the 

team performance. 

H6 The social and strategic cognition in team mental model has the effect on performance. 

H7 The spatial, social and strategic cognition has significant impact on the team performance. 

 

4. MEASUREMENT OF COG-SYNERGY 

To help researchers wishing to use and test the cog-synergy, this paper offers two approaches for measuring the understanding that 

each member has about each other member’s mental model. The first approach is to measure a focal member’s perceptions about 

the extent to which he or she understands the mental model of each other member. The second approach is to measure the 

behavioral manifestations of each focal member’s understanding.  

 

Experimental Design 

Based on the benefits associated to experimental design, this study uses it for establishment of causal relationship between 

explanatory and response variables. In an experiment, the researcher intervenes on objects or subjects in order to observe the 

predicted response. This requires a great deal of care and sophistication. The validity of an experiment is challenged on the basis of 

its construction and execution. It is important that the researcher determines the same conditions -- the same subject, similar 

context, similar length of time, and so on. These need to establish the change associated to explanatory treatment. We know that 

experimental design is criticized on its contrivance. It might fail in real life settings, where new variables emerge.  
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Team Formation, Training as a Treatment and Team Assignation 

Team formation demands creation of homogeneity in all the teams (experiment teams, control team). This homogeneity needs to be 

ensured by equivalent. One way of doing it is random assignation. This random ensures equal chance to each member for selection 

and we may call such teams probabilistically equivalent. However there is equal chance that teams such formatted may be unequal. 

Another method is to match the team members on the basis of their characteristics and deliberately spread them in such a way as to 

ensure equivalent. This study followed the second approach. We needed a control group to see the difference between the 

treatments and seven treatments are given to the teams. Therefore eight teams on the basis of equivalent are formed (Table 1).  

After formation of eight teams on the basis of confounding characteristics, the next question is how to assign teams for specific 

treatment or for non-treatment. Such assignation at researchers’ will may lead to bias. In order to control such contaminating effects 

of researcher bias, this paper followed the process of randomization. Randomization, here provides equivalent probability for each 

team to be selected. 

The teams were given intervention through “training”. Traditionally, treatment is given to the whole team and the team 

performance is assessed. Cog-synergy mental model is based on team processes and team dynamics. This paper follows a different 

approach and the treatment is given to only one member. The rest of the team members will get that information during intra-team 

interactions and thus develop synergy. Amongst seven treatment teams comprising of 21 members, training to four members is 

given in spatial cognition and similar pattern is observed for remaining experiment (Table 2). However, the control team is not 

given any training.  

 

Table 2: Team Formation, Training and Team Assignation 

Team No. 

No.  

of Team 

Members 

Spatial 

Training 

Social 

Training 

Strategic 

Training 
Teams Name 

Team 1 3 - - - Control Team (C1) 

Team 2 3 1 - - Treatment Team (T1) 

Team 3 3 - 1 - Treatment Team (T2) 

Team 4 3 - - 1 Treatment Team (T3) 

Team 5 3 1 1 - Treatment Team (T4) 

Team 6 3 - 1 1 Treatment Team (T5) 

Team 7 3 1 - 1 Treatment Team (T6) 

Team 8 3 1 1 1 Treatment Team (T7) 

 

Training Component 

Training in specific domain of team is provided to one of the respective team members. The general training is meant for all the 

members in the teams (Table 3). 

 

Table 3: Contents of Training and Members Receiving Training  

Sr. 

No. 
Contents of Training 

No. of 

Teams 

Receiving 

Training 

No. of 

Members 

Receiving 

Training 

1. 

General 

Orientation of experiment, Introduction of team members, 

Understanding of team members regarding their interaction, Dress code 

i.e. formal, and Neat and clean i.e. properly shaved, washed etc. 

8 24 

2. 

Spatial 

The designed object should be totally placed on a blue square, the 

smooth surface of the blocks should be facing one side, the seating plan 

of the teams, the numbers indicated on the back of pieces, information 

regarding environment where the experiment will take place. 

4 4 

3. Social 4 4 
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Minimum two pieces of same shape are to be used, minimum two pieces 

of same color are to be used, pieces of all shapes are to be used, only two 

pieces or less of same shape can be used together, only two pieces or less 

of same color can be used together. 

4. 

Strategic 

Specific object to be designed is given, utilization of minimum pieces, 

pieces with maximum marks are to be used, utilization of minimum 

time, the designed object should give a better appearance.  

4 4 

 

Experiment Material, Task and Process 

The material required for this experiment included block pieces, tables, chairs, proper light in the room, time watch, the board and 

the picture of the target object to be designed. 60 pieces of various shapes of blocks are provided to each team participating in the 

experiment. These blocks are instrumental to design various objects. The requirement of the experiment is to design a specified 

object. The specified object is given only to the members receiving training in strategic component.  

The teams started working on the specified object simultaneously. A facilitator worked as observer and assessor. The developed 

proforma was given beforehand to observer/facilitator. The observer/facilitator recorded his/her observations on the proforma. The 

event was repeated thrice. This was part of the design to see their learning curve through interaction and by surfacing their mental 

models. This helps in standardization and generalization of results. 

 

Data Collection 

For the quantitative data collected, this paper followed dyad approach. The data are collected through independent observers and 

team mates. Participant observers’ may influence the experiment and there exists recommendations that non-participant observer 

can help in minimizing the biasness. Following the benefits associated to non-participant observer, independent observer are 

selected for data collection. These observers were recruited from amongst M.Phil. PhD students and faculty members. The 

experiment for the study was conducted twice and the participants of each experiment were separately recruited. This was 

deliberately done in order to ensure that the members in an experiment do not know the training component i.e. intervention of the 

experiment. This helps in neutralizing any impact on the performance. The coordinators were recruited to facilitate the participants 

and observers. An event was repeated thrice in each experiment. The observer recorded the observations during the event and 

completed after the event. The team mates recorded and completed their observations only after the experiment.  This was 

deliberately done so that team mates do not know the performance parameters otherwise in event two and event three they might 

have known the performance parameters and accordingly adjusted their working, which would have resulted differently. Eight 

teams with three members in each team participated in the first experiment and this practice was repeated in the second experiment 

conducted on the following day.  

There are two ways to measure manifest variables: i.e. directly measured or through latent variables. This paper used the second 

approach and measures the manifest variables through latent variables. The object is to collect data for empirically validating the 

relationships between manifest and latent variables. The observations on the latent variables are recorded by the observer and team 

mate. The observer and team mate accordingly, gave observations on these fifteen latent variables thrice. One observation was 

treated on the basis of three events. The total observations are (items X observations 15 X 16= 240). Eight teams (7 experiment and 1 

control) representing spatial, social and strategic layer were developed and the number of observations from each team was 30. 

Thus total observations are (30 X 8 = 240). Finally, the post-hoc analysis using Least Significant Difference (LSD) test helped in 

exploring the possibilities of pair-wise comparisons of means.  

 

Cog-synergy Team’s Comparison with other Teams (Observers’ Rating) 

The team with spatial, social, strategic i.e. Cog Synergy treatment showed significant better performance (5.087, 0.000) than the rest 

of the teams (observers rating). Each member of this team was given treatment on spatial, social, strategic cognition, whereas in the 

rest of the teams only treatment was given on one of these three dimensions. These team members have to share their treatment 

among themselves and thus they have information on all the items. This helped them to make a significant difference than the rest 

of the teams (Table 4). This proves that the final hypothesis reflects better performance.  
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Table 4: Control Team’s Comparison with other Teams (Observers’ Rating) 

No. Other Team Mean Difference Standard Error Significance 

1 Spatial 2.0667 .99656 .000 

2 Social 3.5000 .99843 .000 

3 Strategic 3.0667 .99757 .000 

4 Spatial, Social 4.7333 .99757 .000 

5 Spatial, Strategic 4.8000 .99757 .005 

6 Social, Strategic 4.3000 .99757 .022 

7 Spatial, Soc. Strategic 5.087 .98756 .000 

8 Control 0.00 .00 - 

 

Path Analysis for Cog-Synergy Mental Model (Observer’s Rating)  

Path analysis for Cog-synergy mental model is done using Statistica-7. Before conducting path analysis GFI reveals whether path 

analysis should be conducted or not. Joreskog GFI (0.730 criterion ≥.90, AGFI 0.704 ≥.80, Steiger-Lind RMSEA Index 0.74 ≥.08, Chi-

Square 2716.070, Degrees of Freedom 1029.000 p-level 0.000) which is quite encouraging to conduct path analysis. Accordingly, path 

analysis is conducted, which helps in estimating the strength of each path. 

 

 

Table 5: Model Estimates for Cog-synergy Mental Model (Observers) 
 

Parameter Estimates Standard Error T-Statistics Prob. Level 

(So)-96->(P) 0.304 0.106 2.868 0.000 

(Str)-97->(P) 0.315 0.091 3.462 0.000 

(Sp)-99->(So) ->(P) 0.589 0.042 14.024 0.000 

(So)-100->(Str) ->(P) 0.658 0.135 4.874 0.000 

(SP)-101->(Str) ->(P) 0.592 0.082 7.219 0.000 

(Sp)-102->(So)-103->(Str) ->(P) 0.726 0.078 9.307 0.000 

Dependent Variable (P) = Team Performance 
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Data analysis on the basis of observers’ observation indicates the effect of spatial, social and strategic cognition on level one of 

team performance. Spatial cognition being insignificant is not shown in the table. Social cognition (0.304, 0.000) and strategic 

cognition (0.315, 0.000) are the first layers of the model and they show significant impact on performance. Spatial-social cognition 

(0.589, 0.000); social-strategic cognition (0.658, 0.000) and spatial-strategic cognition (0.592, 0.000) are the second layer of the model 

and show better performance than the first layer of cognition. Finally, spatial-social-strategic cognition i.e. cog-synergy (0.726, 0.000) 

impact on team performance is significantly better than the first two layers (Fig. 1). 

 

Cog-synergy Team’s Comparison with other Teams (Team Mates’ Rating) 

The team that was given spatial, social, strategic i.e. cog-synergy treatment showed significant performance (6.123, 0.000) than all 

the rest of the teams (team mates’ rating). Each member of this team was given treatment on spatial, social, strategic cognition, 

whereas in the rest of the teams only treatment was given to the member on one of these three dimensions. These team members 

have to share their treatment among themselves and thus they have information on all the items. This helped them to make a 

significant difference than the rest of the teams (Table 6). This indicates that cog synergy mental model team shows better 

performance than other teams. 

 

Table 6: COG-synergy Team’s Comparison with other Teams (Team Mates’ Rating) 

No. Other Team Mean Difference Standard Error Significance 

1 Spatial 2.83 .99678 .000 

2 Social 3.328 .99867 .000 

3 Strategic 3.145 .99757 .000 

4 Spatial, Social 4.769 .99757 .000 

5 Spatial, Strategic 4.832 .99757 .005 

6 Social, Strategic 4.876 .99757 .022 

7 Spatial, Soc. Strategic 6.123 .98756 .000 

8 Control 0.00 .00 - 

 Dependent Variable (P) = Performance 

 

Path Analysis for Team Mental Model with Team Member 

Path analysis being an extension of the regression model is considered useful form of multiple regressions. In order to establish 

causality, path analysis is viewed as a special case of structural equation modeling (SEM). CFA and Path Analysis is done using 

Statistica-7. Before conducting path analysis Goodness of Fit Index (GFI) Joreskog GFI (0.804 criterion ≥.90, AGFI 0.773 ≥.80, Steiger-

Lind RMSEA Index 0.07 ≥.08, Chi-Square 1220.716, Degrees of Freedom 429.000 p-level 0.000) which is quite encouraging to conduct 

path analysis. Accordingly, path analysis is conducted, which helps in estimating the strength of each path. 

 

Table 7: Model Estimates for Team Mental Model with Team Members  
 

Parameter Estimates Standard Error T-Statistics Prob. Level 

(Social)-63->(P) 0.378 0.091 4.154 0.000 

(Strategic)-64->(P) 0.405 0.073 5.547 0.000 

(Sp)-65->(Soc)->(P)  0.487 0.042 11.595 0.000 

(Sp)-66->(Str) ->(P) 0.467 0.110 4.245 0.000 

(Soc)-67->(Str) ->(P) 0.502 0.169 2.970 0.013 

(Sp)-68->(Soc)-69->(Str)->(P) 0.713 0.076 9.381 0.000 

 

The team mental model on the basis of team mates’ observation shows the effect of spatial, social and strategic cognition on 

team performance as level one team performance. Spatial cognition being insignificant is shown at 0.13 in the figure and table. 

Social cognition (0.378, 0.000); strategic cognition (0.405, 0.000) have significant impact on team performance. The second layer 

variables spatial-social cognition (0.487, 0.000); social-strategic cognition (0.502, 0.000) and spatial-strategic cognition (0.467, 0.000) 

show better performance than the first layer cognitions. Finally spatial-social-strategic cognition (0.713, 0.000) impact on team 

performance is significantly higher than the first two layers (Figure 2). 
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5. RESULTS OF HYPOTHESES TESTING 

The predicted hypotheses in the earlier part of paper can be analyzed on the basis of strength of path coefficients. These path 

coefficients are calculated through path values by the use of Statistica-7. The significance of the relations between latent constructs 

and manifest variables is shown through the standardized path coefficient (  ). Chin (1998) recommends that (  ) value of path 

coefficient should range from threshold level 0.20 to more than 0.30. These values may give meaning to the hypothesis. The   

values of the impact of spatial cognition from observers and team members’ ratings are insignificant and is not reported. Hence, H1 

is rejected. The   values from observers’ and team mates rating respectively for impact of social cognition (H2) (0.304, 0.378); 

strategic cognition (H3) (0.315, 0.405) on teams performance. These impacts being significant and within standard range show that 

(H2) and (H3) have been accepted. Similarly the relationship between second layer of teams (H4-H6) can be viewed from the   

values from observers’ and team mates’ rating respectively for the impact of spatial-social cognition (H4) (0.589, 0.487); social-

strategic cognition (H5) (0.658, 0.502); and spatial-strategic cognition (H6) (0.592, 0.467) on the team performance. The   values for 

second layer of hypotheses (H4-H6) are higher than the first layer of hypotheses (H1-H3). This helps in understanding two things: 

First (H4-H6) are accepted and the second validates the conceptual argument that teams with second layer shows better 

performance. Finally, the   values from observers’ and team mates’ rating respectively for impact of spatial-social-strategic 

cognition i.e. cog-synergy mental model (H7) (0.726, 0.713) on teams performance is highly significant. The validity of this 

relationship shows that (H7) is accepted and enjoys the highest performance. While, link between direct relation of spatial cognition 

and team performance (H1) shows weaker   values and remains at 0.13 and 0.17 with insignificant relationship. 

 

Contribution of the Paper 

The focus of this paper on an active area of research is to theoretically expand and extend the existing mental models. This paper 

contributed to the research community by empirically validating cog-synergy mental model through experimental research design 

based on spatial, social and strategic cognition. This paper focuses on holistic approach and gives an understanding that cog-

synergy requires an understanding and surfacing of the team mental models at spatial, social and strategic level. The research 

reveals that the team performance with better understanding of each member’s cog-synergy mental model explains the better team 

performance. 

This paper provides guidelines for accurately measuring cog-synergy mental model. The paper supports the use of 

experimental research design for establishing the causal relationship. The paper gives an insight into the empirical evidence of the 

causal relationship between spatial, social and strategic cognition and team performance. This would determine it as a source of 
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reference for future studies by researchers. The use of second generation multivariate technique; statistics based structural equation 

modeling enables the appropriateness of application of causal analysis in complex situation. It is beneficial to understand the 

impact of cognition on team performance. It ascertains the predictive value of spatial, social and strategic cognition in achieving a 

better team performance. Since work around teams is organized into organizational structure for better performance, the managers 

may benefit and develop practices for converting individual characteristics into team structures.  

The research views the effect of cog-synergy mental model on team performance in line with the previous studies (Rico and 

Maryam 2008; Khan and Lodhi 2010). This paper is an apt answer to the future paper directions of Lewis and Huber, 2010, and 

Khan and Lodhi (2011). The paper empirically establishes the relationship between spatial, social and strategic cognition and team 

performance. 

  

Practical Implications 

This paper draws guidelines to measure the cog-synergy mental model. It helps managers to seek information on the parameters 

associated to the model for practical use and thus enable them to ensure better performance. It is important that synergy is 

developed rapidly. This will further converge into developing a habit for better performance. This better performance is an answer 

to the challenges to the teams.  

 

Limitations of Research 

The research may be questioned on generalization of results as experimental design need further validation through ex-post facto 

research. Interviews can be another way of validating it. Virtual teams common today can also be seen from cog-synergy mental 

model. Probably spatial cognition from virtual teams may have entirely different dimensions.  

 

Extension through further Research 

The paper’s contribution to existing theory can be expanded in numerous directions. A direction is to ensure the effectiveness of 

cog-synergy through its extensive use. Another approach is to develop global and specific construct. Mediating and moderating 

role of trust, culture and collaborative approach is still another area to be explored and validated. Social network analysis, neural 

network analysis can better explain and validate the model. Effectiveness of model on emerging virtual teams, offshore teams can 

be another interesting avenue for future research.  

 

AUTHOR BIOGRAPHY 

Mumtaz M. Khan (drmumtaz@imperial.edu.pk) is an associate professor in the Department of Management Sciences at the 

Imperial College of Business Studies, Lahore, Pakistan. He received his Ph.D. from the National College of Business Administration 

& Economics, Lahore, Pakistan. His main area of interest is team formation, team processes, team cognition and cognitive learning. 

 

Funding 

This study has not received any external funding . 

 

Declaration of conflicting interests 

The authors declare that there are no conflicts of interests . 

 

Data and materials availability  

All data associated with this study are present in the paper. 

 

REFERENCES AND NOTES 

1. Aggarwal, I., Woolley, A. W., Chabris, C. F., & Malone, T. 

W. (2019). The impact of cognitive style diversity on implicit 

learning in teams. Frontiers in psychology, 10, 112. 

2. Bolzani, D., Fini, R., Napolitano, S., & Toschi, L. (2019). 

Entrepreneurial Teams: An Input-Process-Outcome 

Framework. Foundations and Trends in 

Entrepreneurship, 15(2), 56-258. 

3. Borgatti, S.P., Mehra, A., Brass, D. J. and Labianca, G. (2009). 

Network analysis in the social sciences. Science, 323:5916, 

892-895. 

4. Chin, W. W. (1998). The partial least squares approach to 

structural equation modeling. Modern methods for business 

research, 295(2), 295-336. 



DISCOVERY l ANALYSIS ARTICLE 

ISSN 2278–5469  EISSN 2278–5450 l OPEN ACCESS 

P
ag

e7
1

9
 

5. Cooke N.J., Salas E., Cannon-Bowers J.A. and Stout R.J. 

(2000). Measuring team knowledge. Human Factors, 42, 151-

173. 

6. Debrulle, J., Maes, J., & Gardiner, E. (2020). How 

entrepreneurs think: financial decisions for the long or short 

term. Journal of Business Strategy. 

7. Dindar, M., Alikhani, I., Malmberg, J., Järvelä, S., & 

Seppänen, T. (2019). Examining shared monitoring in 

collaborative learning: A case of a recurrence quantification 

analysis approach. Computers in Human Behavior, 100, 335-

344. 

8. Gallagher, S. (2009). Oxford Handbook of the Self. Oxford: 

Oxford University Press. 

9. Harrison, D.A. and Klein, K. J. (2007). What’s the difference? 

Diversity constructs as separation, variety, or disparity in 

organizations. Academy of Management Review, 32, 1199–1228. 

10. Hollingshead A.B. (2001). Cognitive interdependence and 

convergent expectations in transactive memory.  Journal of 

Personality and Social Psychology, 81, 1080-1089. 

11. Huber, G. P. and Lewis, K. (2010). Cross understanding: 

Implications for team cognition and performance. Academy 

of Management Review, 35, 6-26.                         

12. Jackson, M. (2009). Distracted: The erosion of attention and the 

coming dark age. New York: Prometheus Books. 

13. Jackson, C. L. (2020). Food for thought: opportunities to 

improve diversity, inclusion, representation, and 

participation in epidemiology. American Journal of 

Epidemiology, 189(10), 1016-1022. 

14. Kaplan, S. (2008). Cognition, capabilities, and incentives: 

Assessing firm response to the fiber-optic revolution. 

Academy of Management Journal, 51(4), 672–695. 

15. Khan, M.M., Lodhi, S.A. and  Makki, M.A.M. (2010). Team 

Implicit Coordination and Emergency Team Performance. 

Pakistan Journal of Commerce 4(2), 166-72. 

16. Khan, M.M., Lodhi, S.A. and Makki, M.A.M. (2011). COG-

synergy: a model for high performance teams. International 

Journal of Academic Research,  3:5, 13-20. 

17. Klimoski, R., & Mohammed, S. (1994). Team mental model: 

Construct or metaphor?. Journal of Management, 20(2), 403-

437.  

18. Kozlowski, S. W., & Bell, B. S. (2019). Evidence-based 

principles and strategies for optimizing team functioning 

and performance in science teams. In Strategies for Team 

Science Success  269-293. Springer, Cham. 

19. Langan-Fox, J., Code, S. and Langfield-Smith, K. (2000). 

Team mental models: techniques, Methods and Analytic 

Approaches. Human Factors, 42:242-271. 

20. Langan-Fox, J., Code, S.and Langfield-Smith, K, and Wirth, 

A. (2001). Analyzing shared and team mental 

models. International Journal of Industrial Ergonomics 28:99-

112. 

Lessambo, F. I. (2020). Overview of Mergers and 

Acquisitions. In Mergers in the Global Markets, 3-15. Palgrave 

Macmillan, Cham.  

21. Ocasio W. (1997). Towards an attention-based view of the 

firm. Strategic Management Journal, Summer Special Issue 18, 

187–206. 

22. Ricketts, D., & Lockton, D. (2019). Mental landscapes: 

externalizing mental models through 

metaphors. Interactions, 26(2), 86-90. 

23. Rico, R., Sanchez-Manzanares, Maryam M., Gil. F. and 

Gibson, C. (2008). Team implicit coordination processes: A 

team knowledge-based approach. Academy of Management 

Review, 33:1, 163-184. 

24. Wegner, D.M. (1986). Transactive Memory: A Contemporary 

Analysis of the Team Mind. In B. Mullen and G. R. Goethals 

(Eds.), Theories of Team Behavior:  New York: Springer-Verlag 

185–208. 

25. Williams, K.Y. and O’Reilly, C. A. (1998). Demography and 

diversity in organizations: A review of 40 years of research. 

Research in Organizational Behavior, 20, 77–140. 

26. Wilms, R., Winnen, L. A., & Lanwehr, R. (2019). Top 

managers' cognition facilitates organizational ambidexterity: 

The mediating role of cognitive processes. European 

Management Journal, 37(5), 589-600. 


