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ABSTRACT 

This research evaluates the impact of team psychological safety on the 

creation of team knowledge. When teams engage in team learning and display the 

associated learning behaviors (seeking feedback, asking for help, innovative behavior, 

boundary spanning and speaking up about concerns or mistakes), their interactions 

contribute to improved task performance. Very little research evaluates if these 

behaviors, rooted in the level of psychological safety within the team, also result in 

the creation of knowledge at the team level, either related to the task or related to the 

team itself. The proposed model is developed and evaluated through a mixed method 

research design around a team problem solving experiment. Concept mapping and 

questionnaires are used as elicitation methods for the task- and team-related team 

mental models respectively and enhanced with the results of one-on-one and team 

interviews. Evaluations at different intervals evaluate the changes over time of the 

knowledge created in the team. The model is evaluated in teams from three different 

cultural backgrounds (USA, France and Thailand), to assess if culture influences team 

psychological safety, and to verify its moderating effect on team knowledge creation. 



  

 

viii 

The research findings confirm the validity of the proposed research model 

for teams from the USA and France, in particular the hypotheses that both team 

psychological safety and team learning impact the creation of team-related and task-

related team knowledge. The model is not confirmed for teams from Thailand and the 

research finds that team psychological safety is influenced by cultural components. A 

number of possible explanations for the case of teams from Thailand are proposed.  

This research has theoretical and practical benefits. The research is unique in 

that team learning behaviors are evaluated through the codification of team 

interactions, rather than from team members’ own assessments. It also measures the 

impact of team learning not just on the task, but evaluates team knowledge in a 

dynamic way by analyzing the team- and task-related mental models over a period of 

time. From a practical point of view, the research demonstrates that developing team 

psychological safety and creating team learning opportunities brings benefits in the 

development of the team’s knowledge even if they may not impact the current task. 

The research also highlights that this may not be generalizable across all cultures.  

This research was done with engineering teams from \a single organization. 

Future research could validate the model in other teams in multiple organizations. For 

the teams from Thailand in this research, both the proposed research model and the 

original model on which it was based are not validated. This finding should be 

confirmed or further evaluated with other teams in Thailand or other cultures in Asia. 

 

 

Keywords: team psychological safety, team learning, team knowledge, national 

culture, Thailand 
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CHAPTER 1 

INTRODUCTION 

1.1. Background and Context 

1.1.1. Organizational Knowledge is the New Competitive Advantage 

Henry Ford is reported to have said “Why is it that every time I hire a pair of 

hands, they come with a brain attached?” (Semler, 2004, p. 69). One century later, 

people’s knowledge, no longer their hands, has become the key building block of 

organizational, institutional and national competitive advantage (D. Chen & Dahlman, 

2005; OECD, 1996; UNESCO, 2005). The knowledge economy is an economy driven 

by knowledge intangibles rather than physical resources and opposite from tangible 

resources, knowledge is not depleted after use (Jashapara, 2011). After Peter Drucker 

coined the concept of knowledge worker in 1964, the discipline of knowledge 

management developed fully in the late 1980s, highlighting that companies could no 

longer remain competitive based solely on their tangible assets (Dalkir, 2011): 

“Creating knowledge provides value to organizations and the potential to create and 

sustain competitive advantage” (Mitchell & Boyle, 2010, p. 67). 

Intangibles such as know-how, company culture and reputation have become 

value creators for organizations and even superseded capital as the core asset of any 

company (Kim, 2002). Knowledge-based assets are social in nature, reside in the 

mental models of the employees (Kim, 2002) and are difficult to copy, and therefore 

offer a better potential for long-term competitive advantage (Argote & Miron-

Spektor, 2011). The knowledge management discipline has developed theories and 

practical tools to help organizations codify, store, and retrieve knowledge. The initial 

focus of knowledge management approaches was to capture and store individual and 
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organizational knowledge in IT-centered repositories (M. Alavi & Leidner, 2001). 

More recently, both practitioners and academics have come to acknowledge that the 

real challenge of managing knowledge is due to the fact that 80% or so of it is 

typically tacit, and by definition difficult to capture and codify (Polanyi, 1966). 

Recent approaches are more people-centered and try to disseminate and share the tacit 

knowledge through approaches such as communities of practice, story-telling and 

learning groups (Dalkir, 2011). 

Change happens faster than ever before. New technology leads to new 

products, new services and new business models, and knowledge – even when well 

managed – becomes obsolete. Although knowledge retention is a critical challenge for 

many organizations (Argote & Miron-Spektor, 2011), companies cannot rely on the 

knowledge that created their success in the past, to survive in the future. Examples 

abound of companies with expertise, patents, strong branding and a long history, that 

get wiped off the corporate map in a short time because they were overtaken by 

change. In VUCA (volatile, uncertain, complex and ambiguous) times, companies 

need to continuously learn, create new knowledge and innovate and adapt (Argote & 

Miron-Spektor, 2011; Kim, 2002).      

1.1.2. Learning and the Creation of Knowledge 

 Learning is creating the human capacity (potential and actual) to take effective 

action in varied and uncertain situations, and leads to the creation of knowledge (A. 

Bennet, 2012). Learning in an organizational context has been evaluated by several 

researchers (Argote & Miron-Spektor, 2011; Crossan, Maurer, & White, 2011; 

Dodgson, 1993; Fiol & Lyles, 1985; Levitt & March, 1988; Senge, 1994) and 

organizational learning has been identified as a key lever that brings competitive 
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advantage to the companies that can really master it (Senge, 1994). For an 

organization to deal with tomorrow’s issues, it has to increase its capability to learn 

today. Organizational learning puts the emphasis on the dynamic interplay and 

balance between structuring elements on the one hand, and sense-making and 

collaborative approaches on the other (Gorelick, 2005). The organization learns from 

its experiences, and uses this knowledge to change with and adapt to the changes in its 

environment (Argote & Miron-Spektor, 2011), and therefore continuously transforms 

itself. Companies look at how issues are interconnected, create teams to deal with key 

challenges, and enhance employee involvement and commitment while doing so. If an 

organization can develop effective approaches to learning at the individual, team or 

overall level (Crossan et al., 2011), it will create the knowledge that will allow it to 

deal with tomorrow’s challenges: learning is an important cornerstone of 

organizational performance improvement (A. Bennet, 2012).  

 The knowledge created can be categorized as surface, shallow or deep 

knowledge. Surface knowledge is characterized by memorizing and understanding 

information. Deep knowledge is the knowledge held by experts after multiple years of 

experience, typically highly tacit in nature. In between these, shallow knowledge is 

characterized by meaning-making and understanding of causalities; it is highly 

dependent on context and team members’ interactions and relationships (D. Bennet & 

Bennet, 2008). 

In an organizational setting shallow knowledge emerges (and expands) 

through interactions as employees move through the processes and practices of 

the organization. For example, organizations that embrace the use of teams 

and communities facilitate the mobilization of knowledge and the creation of 
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new ideas as individuals interact in those groups. (D. Bennet & Bennet, 2008, 

p. 409)

One of the most widely accepted and researched models regarding the creation 

of knowledge is the SECI model (Nonaka & Takeuchi, 1995). The authors describe 

the creation of knowledge as a spiral movement between tacit and explicit knowledge, 

going through the phases of socialization (where tacit knowledge is transferred tacitly 

to the learner through, for example, a master-apprentice relationship), externalization 

(where tacit knowledge is transformed into explicit knowledge), combination (where 

different explicit knowledge resources are brought together to form a whole) and 

internalization (where explicit knowledge is made into tacit knowledge through 

repetition and trial and error). 

It is generally accepted that learning is as much a social as a cognitive process. 

Individuals learn from their peers in a work environment, or from friends in a social 

setting. The knowledge that “exists” in a team is not simply the sum of the knowledge 

of the individual team members, but rather an emergent structure that results from the 

interplay (similarity or complementarity) of the individual cognitions of each team 

member (Wildman et al., 2012). Team knowledge refers to an emergent structure 

where knowledge that is critical to the functioning of the team is organized and 

distributed within the team (Kozlowski & Ilgen, 2006). Team knowledge can be 

related to the task at hand (task-related team knowledge) or to the team itself (team-

related team knowledge), and represents the team members’ collective understanding 

of the current situation (Wildman et al., 2012). The social interactions between team 

members create the context in which team learning takes place. This context and the 



  

 

5 

nature of the interactions impact the way in which knowledge is created within the 

team, and the quality and applicability of that knowledge. 

Knowledge … can be thought of as theories, beliefs, practices and experiences 

coupled with a whole neighborhood of associated concepts, facts, and 

processes that together create the understanding, meaning and insight … we 

consider knowledge.  If the individual receiving information from a 

knowledgeable person cannot recreate the invariant forms and neighborhood, 

or modulate his own invariant forms and neighborhood, then little or no 

learning will occur.  Knowledge will not be shared, that is, the receiver has not 

recreated the sender’s knowledge, nor is she likely to create her own 

comparable knowledge. (D. Bennet & Bennet, 2010, p. 10) 

1.1.3. Team Learning is a Key Contributor to Organizational Learning 

When individuals join an organization they bring with them their knowledge 

and prior experience. When they leave the organization they take with them their 

knowledge. In a world that is getting more and more complex, quickly changing and 

uncertain, organizations are becoming aware that the problems of today can no longer 

be resolved by a few experts or the organization’s leaders single-handedly, and that 

yesterday’s knowledge will not solve tomorrow’s problems. Performance is 

increasingly determined by factors that can’t be planned like experimentation, 

creativity and interpersonal skills (Edmondson, 2008). Teams, with their dynamics 

and developments, are becoming the organization’s backbone to learn and to adapt 

and progress in a complex world. Organizations rely on teams to ensure that the 

organization’s knowledge is maintained first of all, and developed further. Teams are 

the building blocks of the organization and therefore the key to organizational 
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learning and to the creation of new knowledge in the organization. “Teams are a 

fundamental source of learning and organizational effectiveness. It is little wonder 

then that the workplace of the 21st century places a premium on team-based learning” 

(Edmondson, 2012, p. 222). 

Peter Senge identifies team learning as one of the five elements that need to be 

mastered for an organization to become a learning organization, the others being 

systems thinking, personal mastery, mental models and shared vision (1994). “Team 

learning is seen as a potential resource for the organization in maintaining high levels 

of competitiveness in this complex and changing environment” (Breso, Gracia, 

Latorre, & Peiro, 2008, p. 146). 

1.1.4. Factors Impacting Team Learning:  Team Psychological Safety 

Researchers have developed models that describe how teams learn, and 

identified the factors that impact learning within a team. A thorough review of the 

relevant literature on team learning (Decuyper, Dochy, & Van den Bossche, 2010) 

summarizes the state of the research by listing the ten factors that influence how a 

team learns: shared mental models, team psychological safety, group efficacy, 

cohesion, team development and team learning dynamics, team leadership, 

interdependence, team structure, organizational strategy and team member systems 

thinking. 

 One of these team constructs, team psychological safety, was first developed 

by Amy Edmondson (1999), building on the work of William Kahn (1990). Team 

psychological safety is defined as “a shared belief held by members of a team that the 

team is safe for interpersonal risk taking” (Edmondson, 1999, p. 354). A team that 

feels psychologically safe engages more easily in actions and behaviors like seeking 
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feedback, asking for help, speaking up about concerns or mistakes, innovative 

behavior and boundary spanning (reaching out to resources outside of the team). 

When mistakes can be discussed and reflected upon, and team members can ask for 

help without feeling like making a fool of themselves, the team has a mindset that 

allows for healthy exchanges. These behaviors help the team to learn and this team 

learning leads to increased team performance (Edmondson, 2004). The level of 

psychological safety within a team in turn depends on the team leader behavior, 

informal group dynamics, trust and respect, use of practice settings and the existence 

of a supportive organizational context (Edmondson, 2004). An internal research 

program at Google Inc. looking for the key factors distinguishing high-performance 

teams from average ones concluded that team psychological safety was by far the 

most important factor (Rozovsky, 2015). 

1.1.5. National Culture and its Impact on Team Psychological Safety and Team 

Learning 

Culture has an impact on how people communicate and interact with each 

other. Despite globalization and easier exchanges, cultural differences remain a key 

challenge in the business environment (Hofstede, Hofstede, & Minkov, 2010). 

Managers working in a culture different from the one they grew up with go through a 

learning curve of understanding and adapting to how the national culture plays a role 

in situations in the work setting. Different frameworks have been developed that 

characterize national cultures and how these impact the way individuals interact. 

Geert Hofstede defines culture as “the collective programming of the mind that 

distinguishes the members of one group or category of people from others” (2010, p. 

6). National cultures have been described through dimensions or characteristics that 
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define how people deal with authority, uncertainty, long versus short-term views, 

assertiveness, individualism (Hofstede, 2001), to what extent they communicate in 

an explicit or implicit way (Hall, 1976) or how specific traits, like the importance of 

face, play a key role (Bond, 1993). These studies highlight the cultural differences 

between countries in the East and the West, in particular with regard to the 

importance of the group versus the individual (countries in Asia are more 

collectivistic), the importance of implicit communication (countries in Asia are more 

implicit) or the hierarchical distance (more important in countries in Asia). 

Culture also impacts how people learn in an organization. Relationships and 

social interactions are influenced by the frameworks that people carry with them, 

which have developed in the cultural and societal environment they grew up in. 

Different views of authority, or the concept of the individual versus that of the group, 

impact the way people in an organization interact with others, with colleagues in a 

working team, or with people in hierarchical positions. A practitioner describes the 

key features of knowledge sharing in Southeast Asia as follows:  

Asia is very much an oral culture, and knowledge is most easily transferred 

through face-to-face conversation, often between peers. Online communities 

are frequently less successful here than in the US, for example. Care must be 

taken that experts do not dominate the conversations, because of the healthy 

respect for expertise seen in South-East Asia. (Milton, 2008, p. 3) 

 Cultural and societal contexts affect the learning behaviors and influence the 

knowledge creation process teams go through when they are learning. 

 Just as team learning, the psychological safety within a team can be influenced 

by the cultural norms that exist in the countries the team members grew up in. When 



  

 

9 

individuals join a team, they bring with them their backgrounds, values and cultural 

frameworks. Seeking feedback, asking for help or speaking up about concerns or 

mistakes, is impacted by the cultural backgrounds that are prevalent in the team and in 

the organization in which the team exists. In Thailand, the notions of saving face or 

avoiding discomfort make giving feedback difficult, and this negatively impacts the 

knowledge sharing in organizations (Yodwisitsak, 2004). On the other hand, other 

cultural values that are prevalent in Thailand, such as the importance of good 

relationships, interactive communication and a general sociable behavior, have a 

potential positive impact on the development of psychological safety within a team 

(Sinthavalai, 2008; Wiriyapinit, 2007, 2009), and therefore on the learning behaviors 

in the team. Cultural values in Thailand are very different from those in France or the 

USA (Hofstede et al., 2010). 

It seems that many Western companies have to work hard to achieve the 

culture of support, fairness, trust and reciprocity that is required if knowledge 

sharing is to be embedded. Thus, Thai culture as Eastern countries [sic] would 

have some potential to implement knowledge management. (Sinthavalai, 

2008, p. 3) 

Learning and knowledge, together with management, are the most broad and 

elusive concepts in the field of organizational studies (Despres & Chauvel, 1999), and 

it is tempting to look for a universally applicable theory of how to approach learning 

and knowledge (Zhu, 2004). Yet despite rapid advances in communication and the 

globalization of business in general, both researchers and practitioners are aware that 

national cultural traits remain important with respect to how people interact, form 

relationships and therefore learn:  



  

 

10

National culture in terms of the general normative pattern in a particular 

society remains the starting point for many cross-cultural discussions in 

organizational behavior and psychology. Consequently, research into the 

applicability of existing team learning models in the context of various culture 

settings would be productive for our understanding of both team learning and 

culture. Such research would have implications for practice as well. (Yorks & 

Sauquet, 2003, p. 22) 

1.2. Research Problem 

 Team psychological safety impacts team learning behavior and these learning 

behaviors lead to improved performance (Edmondson, 1999): a positive atmosphere 

in a team can lead to better cooperation and therefore better results in a particular 

team task. Although the statement “learning leads to knowledge” seems generally 

accepted, few researchers evaluate if or how team knowledge is created when a team 

displays these learning behaviors. Achieving a better result or performance in a 

particular task does not necessarily mean the team has developed new knowledge. If 

no new knowledge is created, the team will confront each new situation with the same 

level of team knowledge. If new team knowledge is created, even if this new 

knowledge does not impact the immediate task under evaluation, the team will 

confront a future challenge or new situation with increased knowledge. Do the 

learning behaviors create long-lasting knowledge within a team? Do they bring any 

benefit beyond the scope of the current task? Do these learning behaviors allow new 

knowledge to be stored within the team, allowing it to be reused when a need or 

opportunity arises? Is the psychologically safe team only performing better in a 

particular task, or do the dynamics that exist in a team with high psychological safety 
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contribute to the creation of new team knowledge with each learning experience? 

This research addresses these questions, and builds on Amy Edmondson’s model 

(1999) by expanding it to link the concepts of team psychological safety and team 

learning with the concept of the creation of team knowledge. 

 The elements that determine whether team members feel psychologically safe 

in their team, and the learning behaviors of speaking up or asking for clarifications, 

are influenced by the cultural and societal norms that exist in the environment in 

which the team operates, and in which the individuals within the team have grown up. 

Most of the research around the concept of team psychological safety has been done 

in the West. There has been no research to evaluate whether the elements that 

influence team psychological safety are universally valid or if there are nuances in 

different cultural settings (Edmondson, personal communication, October 12, 2012). 

Evaluating how team psychological safety, the learning behaviors that result from it, 

and the knowledge created through these behaviors, vary in different cultural settings 

is the second focus of this research.  

 When studying team learning, researchers often use ad-hoc teams (made up of 

graduate students in exchange for credit) in computer-simulated games, to evaluate 

how the team interacts, communicates and learns and how these factors impact the 

performance in the simulation (Cooke, Kiekel, & Helm, 2001; Van den Bossche, 

Segers, & Kirschner, 2006). These laboratory settings and the artificial nature of the 

task (combat task forces or war games) limit the applicability of the research findings 

on actual teams in typical organizational settings (Mohammed & Dumville, 2001). 

This research uses established (or intact) teams in an actual organization, with a 

history of working together, as the unit around which to evaluate psychological safety, 
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learning and knowledge creation. The problem-solving challenge used to evaluate 

team learning and team knowledge creation is easily relatable to the kind of 

problems teams are confronted with in their actual work situation in the organization. 

1.3. Research Purpose and Research Question 

The purpose of this research is to seek empirical evidence to prove or disprove 

that the team learning behaviors (seeking feedback, asking for help, speaking up about 

concerns or mistakes, etc.) resulting from a higher level of team psychological safety 

create more team knowledge (related to the task and the team).  

The concepts of team psychological safety, team learning behaviors and team 

interactions are influenced by cultural and societal aspects. This research identifies the 

culture-influenced nuances in the overall model by comparing teams from different 

cultural backgrounds, namely France, the USA and Thailand. 

The research is also intended to surface ways that organizations can adapt the 

factors that impact team learning and knowledge creation in different cultures. 

The research is focused on answering the question: How does team 

psychological safety in the context of team learning affect the creation of team 

knowledge? As a sub-question the proposed model is evaluated in teams with a 

distinct cultural make-up to answer the question: How are the links between the 

components of the proposed model (namely team psychological safety, team learning 

and team knowledge) different between national cultures? 

1.4. Significance of the Research 

Although a lot of research has looked at knowledge management and 

organizational learning, the creation of knowledge is a concept that can be difficult to 

operationalize. Learning is operationalized as learning behaviors (Edmondson, 1999), 



  

 

13

but the equivalent does not exist for knowledge. Researchers confirm that learning 

leads to better team performance, but how learning and knowledge creation are 

linked needs greater clarification. If the primary question of this research can be 

confirmed, it would bring a better understanding of the circumstances that impact how 

learning within a team helps a team to grow and develop its knowledge. This would 

bring real benefit to organizations, allowing them to take concrete steps towards 

promoting the development of team knowledge, and therefore enhancing the overall 

knowledge at the organizational level. 

Several researchers have evaluated the concept of team psychological safety 

and the impact on team learning in different settings. Amy Edmondson’s research 

studies surgical teams in hospital settings, architecture organizations and 

manufacturing firms (Edmondson, 1999, 2004), and other researchers have evaluated 

the model in teams made up of graduate students (Van den Bossche et al., 2006). No 

literature was found exploring the impact of psychological safety on team learning 

from a national culture point of view. This was confirmed in a personal exchange with 

Amy Edmondson (October 12, 2012).  

With a few exceptions, concepts and models around learning, as well as the 

overarching themes such as organizational learning and knowledge management, 

mostly originate from western countries (S. Chan & Ng, 2003). Multi-national 

companies are tempted to apply a homogeneous approach to the global deployment of 

their learning initiatives for reasons of standardization and perceived efficiency (Zhu, 

2004). If the secondary question of this thesis can be confirmed, it could potentially 

provide insights regarding the differences in psychological safety and learning 

behaviors between national cultures, and how these differences impact the context- 
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and relation-sensitive knowledge creation process. This would provide valuable 

information to organizations on how to increase the probability of success by 

adapting the learning environment to the cultural traits of the countries in which they 

operate. Improved learning and improved knowledge creation in teams will result in 

improved organizational learning and knowledge, and contribute to the organization’s 

competitive advantage.  

This dissertation makes a contribution by helping organizations to better 

understand how their teams learn and create knowledge in general, and the kind of 

nuances that exist in different cultures in which learning and knowledge creation 

happen. This understanding enables organizations to maximize the knowledge 

creation overall while at the same time adapting their overall approaches so that 

learning and knowledge creation are locally optimized. 

1.5. Personal Motivation 

From observations while working in manufacturing and operational settings 

for over 20 years, teams (at any level) are key contributors to an organization’s 

performance. Some members come and go, and sometimes the manager changes as 

well. If the team has a positive mindset, and can work effectively together, obstacles 

are overcome and performance grows. Sometimes however, teams “don’t work”. 

While this may be because of a particular individual (team member or the manager), 

quite often it is because communication is not smooth, as if the knowledge doesn’t 

flow and the team does not learn from its experiences. Past experiences and issues, if 

negative and related to team functioning or the tasks, that remain unaddressed can 

become a limitation to the level of performance the team reaches today, and more 

importantly, can reach in the future.  
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In addition to my interest in teams in general, I have had the opportunity to 

work with, as well as lead, teams with different nationalities, languages and 

cultures. This diversity brings another dimension, with different challenges and 

opportunities, to the way teams work together. Speaking up when something goes 

wrong means something completely different in teams in the USA or in teams in 

Thailand. 

I believe strongly in what Reginald Revans described about the rate of change 

and the rate of learning: “People and organizations flourish when their learning is 

equal to or greater than the rate of environmental change” (Pedler, 2011, p. xxii). On 

the other hand, if the rate of change is greater than the rate of learning, “the result is 

trouble” (Revans, 1994). 

My work and personal interest is in how to make teams work together more 

effectively. When a team learns effectively today, it creates knowledge that can be 

tapped into to address the challenges it will face tomorrow. I want to understand the 

dynamics that create the foundations of teams that work together, learn together, and 

create value for their organization. 

1.6. Organization of the Dissertation 

This dissertation is organized in five chapters. The summary of each chapter is 

described below. 

Chapter 1 – Introduction  

This chapter contains the general introduction of the context this research is 

situated in and contains the description of the research problem, research purpose and 

research question. The significance of the research from an academic and 

practitioner’s point of view is explained. 
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Chapter 2 – Literature Review 

The literature review starts by looking at knowledge management and 

organizational learning. The following sections each represent a key building block of 

the proposed research model: team knowledge creation, team learning, team 

psychological safety and national culture. Chapter two concludes with the description 

of the proposed research model, with its hypotheses and propositions, and the link 

with the literature. 

Chapter 3 – Research Methodology 

Chapter three starts by describing the philosophical worldview the researcher 

adheres to for this research. This is followed by the description of the research design 

with explanations about the organization in which the experiments took place, the 

participants and the experiment that was used. The different assessments, both 

qualitative and quantitative in nature, along the three phases of the research are 

described and the instruments used for these assessments are explained in detail. A 

review of the research validity, reliability, ethical considerations, limitations and 

assumptions conclude chapter three. 

Chapter 4 – Data Collection and Analysis 

Chapter four starts with a description of the research preparation, which 

includes two pilots and the introduction of the research project to both the participants 

and the organization’s management. The research findings describe in detail the 

results of the different assessments and are structured around the three main elements 

of the research model: team psychological safety, team learning and team knowledge 

creation. The third section in chapter four is the analysis of the proposed hypotheses 
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and propositions, followed by a conclusion about the proposed research model. A 

final section carries additional explanations for the case of the teams from 

Thailand. 

Chapter 5 – Conclusions and Recommendations 

The final chapter contains the conclusion and the summary of the research, a 

review of the main findings, a description of limitations and suggestions for future 

research.  



       

CHAPTER 2 

LITERATURE REVIEW 

The sections in this literature review are: knowledge management and 

organizational learning, team knowledge creation, team learning, team psychological 

safety and national culture. The literature review is followed by the construction of 

the research model with the hypotheses and propositions. 

2.1. Knowledge Management and Organizational Learning 

2.1.1. Origins and History of Knowledge Management  

After the asset-based industries that formed the core of the global economy in 

the industrial age, awareness grew in the 1980s that physical assets alone could not be 

the basis of a long-term strategic and competitive advantage. In an interview in the 

Journal des Affaires of 11 May 1996, Hubert Saint-Onge, Vice-President in charge of 

the Leadership Centre at the CIBC bank, stated: “While the industrial age celebrated 

the importance of tangible goods, the current era is built on the basis of Intellectual 

Capital. Companies that do not take this into account simply face the syndrome of 

sudden death” (Muzard, 2011, p. 2). The researchers and practitioners in knowledge 

management have tried to provide the theoretical underpinnings and practical 

applications to help organizations to manage this concept of organizational knowledge 

as one of the key elements of intellectual capital. Knowledge management itself has 

evolved over the 30 or so years since the discipline started, and different waves or 

periods can be distinguished with distinct practices, insights and understanding of 

what knowledge entails and how it can (or cannot) be managed (Muzard, 2011). 

Initial efforts were around collecting and managing the explicit knowledge through 

documents and databases (M. Alavi & Leidner, 2001). In the 2000s, organizations 
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realized that this codification approach could not deal with the knowledge that 

resides in employees’ heads, the so-called tacit knowledge, and that this part can 

represent the most important part of the overall knowledge. Moreover, knowledge, 

even if it can be codified, changes and is dynamic in nature, so what has been 

recorded can rapidly become obsolescent. Subsequent approaches to knowledge 

management tried to take the dynamic nature, the social aspect and the significance of 

context into account (D. Bennet & Bennet, 2001). The current view of knowledge 

management puts more emphasis on the dynamic nature and the context-dependence 

of the knowledge of individuals as well as teams (Argote & Miron-Spektor, 2011; 

Muzard, 2011), and promotes the development of communities of practice, group 

learning and collaboration, built around conversations, story-telling (Snowden, 1999) 

and sense-making (Snowden, 2003) between individuals and groups, both inside and 

outside of the organization. Organizations need to actively build their knowledge, 

rather than just manage the knowledge they hold (Scardamalia & Bereiter, 2006). 

Technological developments, in particular social media, allow to reach out to 

resources outside of the organization’s boundaries and tap into the collective 

intelligence, with approaches such as crowd sourcing (Trompette, Chanal, & Pelissier, 

2008; Yates & Paquette, 2011). 

2.1.2. Origins and History of Organizational Learning 

In addition to knowledge being a key resource for the firm, the ability to learn 

faster than competitors is the only sustainable form of competitive advantage a firm 

can develop (de Geus, 1988; Revans, 1994; UNESCO, 2005). The view of the 

organization shifts from that of an organization reacting to the information entering 

into its environment and optimizing a response to it, towards an organization that co-
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evolves with its environment through learning and the creation of information and 

knowledge (Nonaka, Byosiere, Borucki, & Konno, 1994). “Organizational learning 

means the process of improving actions through better knowledge and understanding” 

(Fiol & Lyles, 1985, p. 803) and  managing organizational learning means managing 

in an explicit way the learning and knowledge creation cycles, at the individual, team 

and organizational level (Argote & Miron-Spektor, 2011; Crossan et al., 2011; Kim, 

2002). Organizational learning is “a change in the organization’s knowledge that 

occurs as a function of experience” (Argote & Miron-Spektor, 2011, p. 1124) and 

means an organization learns from what worked and what didn’t work well, and 

transfers this learned knowledge to current and future knowledge workers under the 

form of best practices, procedures and lessons learned (Dalkir, 2011), and other 

approaches such as unlearning (Jashapara, 2011). Reginald Revans developed the 

notion of “action learning” and emphasized that managerial learning entails taking 

effective action rather than analyzing or making recommendations (1977); there is in 

organizational learning in general a focus on “learning-by-doing” in addition to the 

traditional educational approaches (D. Chen & Dahlman, 2005; OECD, 1996; 

UNESCO, 2005). In addition to leading to better performance and innovation (Argote 

& Miron-Spektor, 2011; UNESCO, 2005), organizational learning also creates more 

satisfying work environments (Nembhard & Edmondson, 2011). Peter Senge coined 

the term “the Learning Organization” (1994) and listed the five key disciplines that 

form the foundation of organizational learning: creating a shared vision, mental 

models, team learning, personal mastery and systems thinking. 

When developing organizational learning, both the structuring and sense-

making elements need to be addressed (Gorelick, 2005). Structuring elements 
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encompass, among others, technology, leadership, or rewards and recognition. 

Sense-making elements are the values, frameworks of shared meaning and mental 

models. These sense-making elements are more informal in nature and take time to 

implement or change (Arumugam, Antony, & Kumar, 2013; Gorelick, 2005; 

Woodall, 2006). The cultural elements of the organization – the beliefs, values or 

assumptions – have an impact on the mechanisms that define criteria for judgment, 

selection and control at the organizational level (Schwandt, 1993). Organizational 

trust is an example of a value that has a profound impact on how learning and 

knowledge sharing takes root and grows in an organization (Ribière & Tuggle, 2005). 

An organization has a culture, but each individual in an organization also comes with 

a personal cultural background, beliefs, values and assumptions that have shaped this 

individual during his upbringing. The sense-making elements interact with the values, 

mental models and frames of reference of the individuals in the learning organization. 

2.1.3. Knowledge Management and Organizational Learning across Cultures 

As the concepts of knowledge management and organizational learning 

developed both academically and practically, researchers started to highlight the 

importance of taking the organizational context such as cultural differences, as well as 

other elements of diversity, into account (Holden, 2002).  Organizational context 

includes characteristics of the organization, such as structure, culture, identity, goals 

and strategy (Argote & Miron-Spektor, 2011). Organizational culture is a key success 

factor for knowledge management implementation (Alazmi & Zairi, 2003; Choi & 

Lee, 2003; H. Park, Ribière, & Schulte, 2004), and the attributes of trust, 

organizational solidarity or the existence of a sharing culture in the organization are 

often studied in the context of knowledge management (Ribière, 2001b; Syed-Ikhsan 
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& Rowland, 2004; Wong, 2005). Ensuring alignment between the organizational 

culture and the knowledge management approach is key to the overall success of a 

knowledge management initiative (Balthazard & Cooke, 2004; Leidner, Alavi, & 

Kayworth, 2006; McDermott & O'Dell, 2001; Tuggle & Shaw, 2000). 

In addition to the impact of the organizational culture, national cultural 

influences can be either drivers or inhibitors of knowledge management processes, 

and these must be closely considered in the research on knowledge management 

(Hutchings & Mohannak, 2007; King, 2007; Magnier-Watanabe & Senoo, 2010), in 

the deployment of knowledge management systems and tools (M. Alavi, Kayworth, & 

Leidner, 2006; S. Chan & Ng, 2003; Fister, 2004; Heier & Borgman, 2002; Ribière, 

Haddad, & Vande Wiele, 2010) and in organizational learning approaches (Gurd, 

Chen, & Thorne, 2008). Transferring knowledge management and organizational 

learning models and practices from one corner of the world to the other doesn’t work.  

It [this study] proposes that national culture and corporate culture have a direct 

impact on a company’s dominant values and behavioral norms …It [this 

study] suggests the inefficiency of a one-size-fits-all approach to practice 

adoption and posits that the key to successful adoption includes an 

examination and understanding of dominant national and corporate culture 

characteristics. (Ijose, 2010, p. 2) 

Even more structurally, “the starting point for knowledge management 

initiatives is likely to be different in each country … Tapping into the local cultural 

dynamics may result in greater success in the long run” (Darby, Herbolzheimer, & 

van Winkelen, p. 26). Cultural differences are often analyzed using the cultural 

dimensions framework developed by Geert Hofstede (2001), and researchers have 
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demonstrated that differences in these dimensions impact all key knowledge 

management processes, and in particular knowledge sharing (Alkhaldi, Yusof, & 

Ab Aziz, 2011; Leyland, 2006; W. Li & Mac, 2011; Weir & Hutchings, 2005) and 

knowledge transfer (Bhagat, Kedia, Harveston, & Triandis, 2002; J. Chen, Sun, & 

McQueen, 2010). However, cultural differences, if managed effectively, can be a 

source and motivation for mutual learning (Mansour, Stahl, Brodbeck, & Wilderom, 

2005). 

2.1.4. Conclusions from the Literature Review on Knowledge Management and 

Organizational Learning 

 Knowledge has become the difficult-to-copy asset that gives organizations a 

sustainable competitive advantage. Encoding, storing, and distributing organizational 

knowledge, either in documented or community-centered approaches, ensures that 

knowledge is not lost. But there is a need to develop new knowledge and innovate to 

face the ever changing competitive landscape. Organizational learning emphasizes the 

need to manage the interaction of learning at the individual, team and organizational 

level. At these three levels experience interacts with the context to create new 

knowledge. 

  The next section looks at how knowledge is created in the context of teams.   

2.2. Team Knowledge Creation 

2.2.1. Learning Leads to Knowledge Creation 

Learning means the testing of experience and transformation of that experience into 

knowledge (Senge, Ross, Smith, Roberts, & Kleiner, 1994). If effective approaches to 

learning are developed, whether at the individual or team level, and considering both 

internal and external resources, knowledge will be created. This will enable an 
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organization’s actors to make decisions and take action (A. Bennet, 2012), and the 

organization to innovate (Soo, Midgley, & Devinney, 2000). These decisions and 

actions lead to new experiences that are fed back into the learning-knowledge creation 

cycle (A. Bennet, 2012)  shown in  Figure 1. 

 

Figure 1 The learning environment  

A frequently used distinction of knowledge at the level of individuals and 

teams is that of declarative knowledge (knowing what) versus procedural knowledge 

(knowing how) (Argote & Miron-Spektor, 2011; Ten Berge & Van Hezewijk, 1999). 

Depending on the context and the level of experience, knowledge can also be 

characterized as surface knowledge (facts, information, know-what), shallow 

knowledge and deep knowledge (intuition, long experience, know-how) (D. Bennet & 

Bennet, 2008). Shallow and deep knowledge are more of the procedural type. 

Shallow knowledge is when you have information plus some understanding, 

meaning and sense-making … Thus shallow knowledge requires a level of 

understanding and meaning such that the knowledge maker can identify 

cohesion and integration of the information in a manner that makes sense ... At 
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the shallow level, the focus is on social interactions through, for example, 

conversations, dialogues, debates, and the flow of ideas that emerges in 

communities and teams. (D. Bennet & Bennet, 2008, p. 409) 

The main benefit of developing shallow knowledge in teams is in basic 

problem solving and decision making at the operational level. If teams can develop 

shallow knowledge, they are capable of solving problems, making decisions and 

taking action independently, and therefore increase the team’s efficiency and the 

efficiency of the overall organization. Shallow knowledge is not sufficient in major 

decision-making such as strategic changes or technological breakthroughs, where 

deep knowledge is required (D. Bennet & Bennet, 2008). 

2.2.2. Knowledge Creation Frameworks 

Knowledge creation and learning takes place during interaction between 

actors, and learning is thus relational based (Ropes & Tholke, 2010; Stahl, 2000). 

Besides the social interactions, it is also important to look at the actual processes that 

create the skills and knowledge (Bailey, Gainsburg, & Sept, 2004). Both social and 

cognitive processes are essential for knowledge to be created. 

The best known and most referenced model around knowledge creation is the 

SECI model from Nonaka (1994). The model describes the different phases of 

knowledge creation (socialization, externalization, combination and internalization) 

that individuals or groups go through when they interact and learn. A continuous loop, 

moving through the four phases and switching between explicit and tacit knowledge, 

enhances the knowledge that is created (Nonaka, 1994). Knowledge creation can be 

seen as an activity of continuous adaptation to contextual change (Sarah & Haslett, 

2003). Several models describing knowledge creation use the concept of a continuous 
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loop or feedback cycle (Argote & Miron-Spektor, 2011; A. Bennet, 2012; Kim, 

2002; Sterman, 1994).  

These models with their iterations, loops and feedback cycles highlight that 

knowledge develops continuously, and that there is a temporal element to the concept 

of knowledge creation. If team knowledge has been created, it can be verified once 

that knowledge is stored, retrieved and then applied in a future opportunity. Research 

has to evaluate if the mental models or the situation awareness from a first learning 

experience have changed and can be applied in a different context in a future 

application (Goodman & Dabbish, 2011).  

2.2.3. Defining Team Knowledge 

An extensive literature review on the subject of team knowledge, focusing on 

the first decade of this century, summarizes the different approaches used by 

researchers and authors to delineate and structure the concept of team knowledge 

(Wildman et al., 2012). Research can be classified depending on the type of team 

knowledge that is evaluated (task-related, team-related, process-related or goal-

related) and whether the research looks at the team knowledge as a static or dynamic 

concept (Wildman et al., 2012) as shown in Figure 2.  
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Figure 2 Different views of team knowledge  

2.2.3.1. The mental model. The concept of mental models was developed to 

describe knowledge at the individual level (Jones, Ross, Timothy, Perez, & Leitch, 

2011). A mental model is a person’s view of the world, the context in which 

experiences are viewed and interpreted, and defines how knowledge is applied and 

how new knowledge is created (Kim, 2002). Mental models can be compared to tacit 

maps of the world in a person’s long-term memory, as well as the short-term 

perceptions a person develops through experiences (Senge et al., 1994). A mental 

model is of a higher level than the notion of memory, which is a static repository 

(Kim, 2002). 

The concept of mental models was applied to teams to understand how teams 

operate in complex, dynamic and changing circumstances (Cannon-Bowers & Salas, 

1990) and has come to play an important role in the research around team knowledge 
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(Mohammed & Dumville, 2001). The team mental model was developed to 

describe the knowledge existing in a team (Mohammed, Ferzandi, & Hamilton, 

2010). 

2.2.3.2. Team knowledge as a static concept. Researchers have 

conceptualized team cognition using either the team knowledge approach or the 

process approach (Wildman et al., 2012). The team knowledge approach corresponds 

to a static view of knowledge, where knowledge is measured in a particular moment 

in time, whereas the process approach corresponds to a dynamic view. In the team 

knowledge approach, team knowledge is an emergent knowledge structure that results 

from the interplay of the individual cognitions of each team member (Cooke et al., 

2004). Team knowledge refers to an emergent structure where knowledge that is 

critical to team functioning is organized, stored and shared within the team, and team 

knowledge is both the result of and the input to the cognition process (K. C. 

Kostopoulos, Spanos, & Prastacos, 2013; Wildman et al., 2012).  

Team mental models are defined as the structures and concepts that the team 

members bring to the team. The members of a team come to the team with their 

knowledge, under the form of mental models: knowledge about the task, the tools and 

technology, understanding of procedures and strategies, awareness of team roles and 

communication patterns, and knowledge of teammates’ skills and habits (Mohammed 

et al., 2010). These different team mental models co-exist within a team, and they are 

typically grouped as either task-related or team-related (Cooke et al., 2003; Lim & 

Klein, 2006). Different researchers have confirmed that a high level of accuracy and 

similarity in the mental models, in other words a high level of “sharedness” of the 

mental models, has a positive impact on team processes, team performance and team 
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effectiveness (Kozlowski & Ilgen, 2006; Mathieu, Goodwin, Heffner, Salas, & 

Cannon-Bowers, 2000; Mathieu, Heffner, Goodwin, Cannon-Bowers, & Salas, 

2005; Stout, Cannon-Bowers, Salas, & Milanovich, 1999). Having shared mental 

models means that team members have similar objectives and a shared vision for the 

future state, and they will therefore easily coordinate their actions and be aligned in 

their communication (Mathieu et al., 2000). Team mental models will allow the team 

to have a better performance when they have a better understanding of both the task 

and the team members with whom they are working, and this has typically been 

confirmed in command-and-control situations, high-pressure environments, novel 

challenges and time-constrained activities (Cooke, Kiekel, et al., 2001; Lim & Klein, 

2006; Marks, Mathieu, & Zaccaro, 2000; Mathieu et al., 2000; Mohammed & 

Dumville, 2001; Van den Bossche, Gijselaers, Segers, Woltjer, & Kirschner, 2010). 

Cross-training team members on each member’s tasks enhances the development of 

the shared team-interaction model, and this has a positive impact on team 

performance (Marks, Sabella, Burke, & Zaccaro, 2002). The concept of shared 

cognition is wider than that of shared mental model or team mental model, as it also 

includes cognitive notions such as team decision making, team situation awareness or 

team perception (Cooke, Salas, Cannon-Bowers, & Stout, 2000).   

When researchers analyze team mental models, they try and evaluate to what 

extent team members have similar or complementary knowledge (compared to each 

other), to what extent this knowledge is accurate (compared to that of experts), or how 

transactive memory (the knowledge about others’ knowledge) is related to the team 

performance (Cooke et al., 2003; Lim & Klein, 2006). Although it is a team level 

construct, the shared or team mental model is measured at the level of the individual 
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team members. This static approach looks at the team mental model as a relatively 

fixed construct that exists in the team when it is about to engage in a task, and then 

evaluates how this team mental model impacts the performance of the team in the task 

(Stout et al., 1999).  

2.2.3.3. Team knowledge as a dynamic concept. While the team knowledge 

approach views team knowledge in a static way, the process approach corresponds to 

a dynamic view (Wildman et al., 2012) and researchers are more and more looking at 

knowledge as a dynamic construct (Kozlowski & Ilgen, 2006). The team situation 

model is the dynamic and context-dependent knowledge that develops when the team 

is engaged in the task. The individual team members have a specific understanding of 

the actual task, and the team situation model is the team’s collective understanding of 

the task. The dynamic team situation model makes use of the static team mental 

model but builds on it by incorporating the specific characteristics of the situation 

(Cooke et al., 2000). Some authors have enhanced the static mental models to account 

for the dynamic nature, feedback loops and time delays that are part of complex 

systems (Schaffernicht & Groesser, 2011).  

Nancy Cooke has developed the model of Interactive Team Cognition (Cooke, 

Gorman, Myers, & Durand, 2012), which differs from the static shared cognition 

concept in its focus on cognitive interactions at the team level (as opposed to the 

cognitive structure), and the embeddedness of these interactions in the surrounding 

context. Variance in cognitive activity cannot be isolated from the cultural and social 

context, and therefore depends on the environment in which the cognitive flows take 

place. When an individual is part of a team, his cognition is influenced by the context 

and environment he shares with the team, and therefore the notion of individual 



  

 

31

versus team cognition gets blurred (Nosek, 2004). The importance is in the 

processes more than in the structure. Cooke et al. (2012) state that the dynamic 

interactions that take place when a team executes a task are more relevant than the 

knowledge the team starts the task with: “Interactive Team Cognition goes beyond 

team knowledge by locating team cognition in team interactions and postulates that 

these interactions are cognitive processes that are more critically linked to team 

effectiveness than knowledge” (Cooke et al., 2012, p. 21). 

Team members can have a suitable distribution of knowledge (similar or 

complementary), but if team members do not interact or fail to coordinate effectively, 

then the team fails in the task (Cooke et al., 2012). Different from the static team 

knowledge approach, this process approach sees team knowledge as the whole of 

observable processes that occur within the team. The process approach examines the 

frequency and patterns of cognitive behaviors e.g. attention, detection and situation 

assessment in the team. Although several authors refer to the dynamic element in 

team knowledge creation, most follow in fact the static team knowledge approach 

(Wildman et al., 2012).  

2.2.4. Measuring Team Knowledge 

 2.2.4.1. Unit of measurement. Team cognition, which encompasses team 

knowledge, is a construct that is situated at the level of the team. 

We argue that team cognition is not a property of the individual team members 

or the products produced by the team. Team cognition is the process of team 

members interacting to complete a cognitive task …  Indeed, most of the 

action, when it comes to team cognition, is happening at the team level. 

(Cooke et al., 2012, p. 15) 
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Team knowledge should be measured at the team level, not at the individual 

level. Interactions by definition happen between at least two people. Studies that 

claim to evaluate team knowledge frequently aggregate or average the knowledge of 

the individuals in the group to determine the group level knowledge (Dillenbourg, 

1999; Goodman & Dabbish, 2011). Measuring the interactions will measure the 

cognition at the team level (Cooke et al., 2012). These interactions, defined by Nancy 

Cooke as forming team cognition, encompass the team learning behaviors identified 

by Amy Edmondson (see section 2.3.2.4.).  

2.2.4.2. Measuring static or dynamic knowledge. Different knowledge 

elicitation techniques exist, and the choice of approach to use depends on the context 

of the application, such as type of knowledge (static versus dynamic), the distribution 

within the team and the rate of change (faster or slower) (Cooke et al., 2000). 

Elicitation methods such as interviews, questionnaires or social network analysis 

work well for static knowledge as they can be applied off-line (Cooke et al., 2003; 

Espinosa, 2013). The dynamic nature and context- and situation dependence of team 

situation models require on-line methods such as observations and process tracing, as 

interrupting a team interaction to perform an interview or fill out a questionnaire 

doesn’t work. There are a limited number of actual applications of this on-line 

approach (Cooke et al., 2000), although interviews and questionnaires have also been 

used to try and measure team situation awareness (Cooke, Stout, & Salas, 2001).  

2.2.4.3. Measuring team mental models. As team mental models have been a key 

component of research in team knowledge for more than 20 years, several methods 

have been developed and applied to elicit, measure and represent them (Langan-Fox, 

Code, & Langfield-Smith, 2000). In a review of the literature, the main tools for team 
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mental model measurement are listed as paired comparison ratings, concept maps, 

card sorting, and qualitative methods, with paired comparison ratings most 

frequently used (Mohammed et al., 2010). A more recent and novel approach 

measures team mental models through narratives (Zou, 2010). Each method proposes 

a different view on content as well as structure of the team, and has different 

constraints, advantages and disadvantages (Mohammed et al., 2010). A summary of 

the techniques most often used in research (Langan-Fox et al., 2000; Mohammed et 

al., 2010) is shown in Table 1. 

Table 1 Most frequently used team mental model elicitation techniques and their 

advantages and disadvantages 

 

In the paired comparison rating, the researcher lists a number of statements 

that reflect how different concepts contribute to performing the particular task. Each 

team member is asked to indicate how different pairs of concepts are related from 

very strongly related to not related at all. Entering these data, filled by each team 

member, into a comparison computer program, allows to measure the degree of 
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similarity, or sharedness, in the mental models of the team members. For concept 

maps, team members place different concepts in a hierarchical structure, and 

indicate the relationships between these concepts (J. D. Novak & Cañas, 2008). 

Coding is used to compare the elements of the concept map, their hierarchical 

structure, and the relationship between elements, and to define a measure of 

sharedness of the mental model at the team level (O’Connor, Johnson, & Khalil, 

2004). To measure accuracy, the result of the team (both in pairwise rating and 

concept mapping) is compared to the evaluation by recognized “experts” for the 

particular task.  

Paired comparison rating is often used in studies that evaluate how team 

mental models in teams of two or three members impact the team’s performance in 

computer-based combat simulation games (Cooke, Kiekel, et al., 2001; Marks et al., 

2000; Marks et al., 2002; Mathieu et al., 2000; Mathieu et al., 2005; Stout et al., 

1999). These studies take place in laboratory settings using computer simulations, and 

are very far from the challenges teams in organizations typically face in real life 

(Mohammed & Dumville, 2001). Some studies look at the team mental models in 

military units (Lim & Klein, 2006; Veestraeten, Kyndt, & Dochy, 2014).  

While paired comparison rating captures declarative knowledge in a 

descriptive way, concept maps allow to assess a team’s knowledge of how a task, or 

series of tasks, should be completed and how these tasks interact (J. D. Novak & 

Cañas, 2008). In addition, concept maps allow participants to represent the role and 

implication of themselves as well as the other team members (Mohammed et al., 

2010).  
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Nearly all research around measurement of team mental models evaluates 

task-related knowledge, either for tasks in a simulation exercise or in a real 

application, and a task-related team mental model requires a specific construction for 

each task or family of tasks. Johnson et al. (2007) developed an instrument for 

measuring team-related mental models, focusing on the understanding of team 

members’ knowledge and communication, which can be applied independently of the 

task. 

Mental models are considered relatively static, but whether they change easily 

really depends on the type of knowledge they represent: the mental model people 

have of the universe will change more slowly than that a new team member has about 

team work when joining a team (Zou, 2010). Mental models related to shallow 

knowledge (D. Bennet & Bennet, 2008) will evolve more easily from new 

experiences and interactions with colleagues, than the mental models of a veteran 

expert in a specific field.   

Although there is an obvious temporal aspect to learning and knowledge, there 

are very few examples of research that measure changes in team mental models, either 

task- or team-related, over the course of a task or series of tasks (Cooke, Kiekel, et al., 

2001; O’Connor & Johnson, 2006; Van den Bossche et al., 2010). There is in general 

a need to investigate the temporal evolution of team mental models through learning 

experiences (Mohammed et al., 2010). 

2.2.5. Measuring the Creation of Knowledge 

2.2.5.1. Knowledge creation as a process, output or outcome.  Mitchell and 

Boyle (2010) develop a hierarchical taxonomy of knowledge creation measurement 

approaches based on an in-depth literature review. They classify measuring 
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approaches as focusing on the process, output or outcome of knowledge creation. 

The process of knowledge creation “refers to the initiatives and activities 

undertaken towards the generation of new ideas or objects” (Mitchell & Boyle, 2010, 

p. 69) and focuses on the method or means through which knowledge is created. In a 

team setting, this is equivalent to the Interactive Team Cognition: the process of team 

members interacting to complete a cognitive task (Cooke et al., 2012; Mathieu et al., 

2005). Measuring the output of knowledge creation “refers to the development of new 

ideas that reflect a significant elaboration or enrichment of existing knowing” 

(Mitchell & Boyle, 2010, p. 69) and takes the form of the representation of an idea as 

the product of the knowledge creation process. Finally, the outcome of knowledge 

creation means that “new knowledge is diffused, adopted and embedded as new 

products, services and systems” (Mitchell & Boyle, 2010, p. 69), and represents a 

value-added object for the organization. Different types of knowledge as an outcome 

are replication – creating value by not having to recreate existing knowledge –, 

adaptation – an incremental change in response to new situations –, or innovation 

(Gray & Meister, 2004). 

These distinctions are important because group performance or outcome is 

often used as a proxy for group learning (Argote & Miron-Spektor, 2011). There can 

be situations where a team creates knowledge (output) without improvement in 

performance (outcome) (Goodman & Dabbish, 2011). 

2.2.5.2. Knowledge created as the result of a team challenge. When teams 

engage in interactions around the resolution of a particular challenge, the only way to 

evaluate if their learning has led to the creation of new knowledge is to see if the team 

can apply this knowledge (team- or task-related) in future situations. Shared 



  

 

37

experience and training influence the development of shared team mental models 

(Kozlowski & Ilgen, 2006; Van den Bossche et al., 2010). One approach to 

measuring if knowledge was created in a team challenge is to measure the team 

mental model related to the challenge (example: problem solving), and to see how this 

mental model changes in future challenges. 

If the team has developed task-related knowledge, it means that in a future 

similar challenge, the team will execute the tasks differently than in the original 

challenge. Maybe some team members will have gained a better understanding and 

can help others out to complete the tasks. Adaptation, meaning the application of a 

different resolution to the same problem, indicates a team has learned from an earlier 

experience, and is therefore one form of new team knowledge (Goodman & Dabbish, 

2011). The team will have developed new ideas, and an understanding of what went 

well and what didn’t go well (knowledge created as product), and will therefore be 

able to apply this knowledge in the future task, and perform this task better 

(knowledge created as outcome).  

If the team has developed team-related knowledge, it means that in a future 

challenge the team members will have a different understanding about the 

competencies, skills and knowledge of the other team members, and also about the 

different roles and communication or decision-making protocols (knowledge created 

as product). The team will be more efficient because it will have new knowledge 

about what has worked and what can be improved, and applying this in the future task 

will bring a better result (knowledge created as outcome). 



  

 

38

Evaluating a future challenge, both in terms of output and outcome, will 

indicate if a team has been able to create knowledge in the initial challenge, and 

store and retrieve this knowledge in the future challenge (Goodman & Dabbish, 

2011).  

2.2.6. Conclusions from the Literature Review on the Creation of Team 

Knowledge 

Knowledge that resides at the level of a team has been represented as shared 

mental models, either task or team-related. In addition to this construct, the dynamic 

processes that take place when a team tackles a challenge are considered as team 

cognition. Evaluating if a team has created knowledge can be done through the 

measurement of the output or the outcome of these interactions, or the confirmation 

that a newly acquired knowledge element was applied in a future application.  

The next section looks at how teams engage in learning. 

2.3. Team Learning 

2.3.1. Individuals Learning with Others 

2.3.1.1. The individual as actor in the learning process. Learning starts with 

the learning at the individual level. There cannot be team or organizational learning 

without individuals, and the individual, team and organizational learning are 

interconnected and form a cycle (Kim, 2002). Learning programs need to take the 

individuals into account, and to consider the different theories and models that exist 

around individual learning.  

As the brain grows, it develops and evolves based on the interactions with its 

surroundings. The connections formed are a reflection of the world in which the 

person grows up. This environment includes, amongst others, language, social 



  

 

39

relationships and norms existing in the society. This is the environment in which 

brain patterns are developed that allow individuals to make meaning from incoming 

stimuli (Caine & Caine, 2012). 

The brain of the adult in the workplace is “aligned” to the environment in 

which that person grew up. This environment is shaped by the values and beliefs of 

those surrounding the individual, which in turn are in line with the local or national 

culture (Stahl, 2000). Mind attunement is critical for effective learning – in particular 

the social bonding which leads to openness to incoming information and the desire to 

understand – and the impact of relational trust for knowledge sharing (D. Bennet & 

Bennet, 2010). A teacher’s interpersonal attunement with a learner creates a 

biological state in the brain that allows the learning individual to better incorporate 

new information (Cozolino & Sprokay, 2006). 

Individual learning can be defined as “increasing one’s capacity to take 

effective action” (Kim, 1993, p. 39). The Gestalt Theory stipulates that an individual 

and the environment are inter-related and co-exist. Learning is not just a cognitive 

process, but happens on the “whole” person, on the individual within his environment 

(Ikehara, 1999). Social cognitive theory stipulates that people are the body of 

experience and it is important to motivate them and to stimulate their enthusiastic 

participation in the learning effort (Wang & Ahmed, 2002). “Although individual 

learning is necessary for group and organizational learning, individual learning 

is not sufficient for group or organizational learning” (Argote & Miron-Spektor, 

2011, p. 1126). 
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2.3.1.2. The social nature of learning. The theories of social and 

situational learning emphasize the interaction and relationships between individuals 

as the basis for learning to occur (Smith, 2003; Vygotsky, 1978) and for teams to 

engage in meaningful dialogue is critical for them in order to learn together (Senge, 

1994). 

The social structure in which learning takes place is important (Gorelick, 

2005). Learning as participation combines the engagement in actions and interactions 

within a cultural, historical and social context. Individuals bring into a learning 

context an identity that has developed out of their social and cultural environment, 

and includes associations with different groups outside of the organization (Wenger, 

1998). In communities of practice, it is in the interactions between the members that 

learning takes place (Wenger, 1998). The learning exists in the process of social 

participation rather than the acquisition of knowledge by each individual (Lave & 

Wenger, 1991). Communities of practice affect participants’ attitudes and behaviors 

towards work (Ropes & Tholke, 2010), but also create the processes that are the 

foundation of the skills and knowledge generation (Bailey et al., 2004). The “culture” 

that develops in the community resembles the sum of cultures of its members rather 

than the overall culture of the organization. “Although workers may be contractually 

employed by a large institution, in day-to-day practice they work with – and, in a 

sense, for – a much smaller set of people and communities” (Wenger, 1998, p. 6). 

In the concept of collaborative learning, “collaborative” is identified as having 

the following four characteristics: peers are more or less at the same level, can 

perform the same actions, have a common goal and work together (Dillenbourg, 

1999). Collaborative learning puts the emphasis on the continual exchanges between 
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individuals, which lead to learning at the group level as well as to individual 

learning (Singh, Hawkins, & Whymark, 2009), and represent the interaction of 

cognitive acquisition, social participation and knowledge creation (Lipponen, 

Hakkarainen, & Paavola, 2004; Stahl, 2000). Collaborative learning can be a target 

defined at the organizational level, but it is in fact the interpersonal relationships that 

are the foundation of the inter-organizational relationships that develop over time 

(Knight, 2000). Even in virtual collaborative settings, care must be taken that a social 

context is developed, if knowledge is to be created successfully (Paul, 2006). 

2.3.2. Learning in a Team Context 

2.3.2.1. Teams as critical units for organizations. Many organizations 

understand that teams are the basis of their success, and that team learning is a key 

vector in dealing with the complex and quickly changing environments (Breso et al., 

2008; C. Chan, Lim, & Keasberry, 2003). This realization also has impacts on how 

managers and leaders work with their subordinates, and introduces the importance of 

effective delegation and empowerment (Senge, 1991) and the mindset leaders need to 

develop and the support they need to offer in order to increase the effectiveness of 

their teams (Bresman & Zellmer-Bruhn, 2013; Edmondson, Bohmer, & Pisano, 2001; 

Ribière & Sitar, 2003). 

2.3.2.2. Definition of team. When referring to team learning, it is important to 

have a clear understanding of what is meant by team. Teams are different from 

groups, in that teams are considered smaller than groups, and have a more distinct 

division and separation of roles, knowledge and responsibilities (Cooke, Kiekel, et al., 

2001; Kiekel, Cooke, Foltz, & Shope, 2001). A first type of teams is a team where 

each member contributes to the overall success, and where roles are very clearly 
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separated. Typical examples are surgical teams, airplane crews or military combat 

units. Sometimes these kinds of teams are called action teams (Marks et al., 2002). 

A definition for team that represents this kind of action team is:  

A distinguishable set of two or more people who interact dynamically, 

interdependently, and adaptively toward a common and valued 

goal/object/mission, who have each been assigned specific roles or functions 

to perform, and who have a limited life span of membership. (Salas, 

Dickinson, Converse, & Tannenbaum, 1992, p. 4) 

This research is interested in teams in an organizational environment, which 

are different from action teams. Most teams in organizations are teams of knowledge 

workers working together in a department, on a project or on operational tasks, 

sharing information and reviewing progress. They depend on each other for the 

overall task to be achieved, and effectively working together is a condition for a 

successful outcome. There might be some specialization but responsibilities and skills 

overlap. Typically, there is not a limited life span, except when team members leave 

the organization or move to other departments in the organization. These teams are 

sometimes referred to as service or production teams, to distinguish them from action 

teams (Marks et al., 2002) Therefore, the following definition of team is the one that 

is used in this research:  

A team is a collection of individuals who are interdependent in their tasks, 

who share responsibility for outcomes, who see themselves and who are seen 

by others as an intact social entity embedded in one or more larger social 

systems. (Cohen & Bailey, 1997, p. 241) 
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For authors who study action teams, the above definition would be 

considered that of a group. In this research the definition of team does not include 

action teams. 

2.3.2.3. Definition of team learning, and key building blocks of the 

concept. A widely accepted definition for team learning has not yet been developed. 

Different and often non-connected research streams exist around the concepts of 

information sharing, transactive memory, group learning or cognitive consensus 

(Mohammed & Dumville, 2001). Team learning encompasses both cognitive 

processes, leading to cognitive development, and social processes, representing the 

interpersonal dimension (Van den Bossche et al., 2006). Team learning has been 

studied at the level of the individual within the team, as well as at the team level of 

collective knowledge. Some research evaluates the team learning by looking at the 

processes, while others examine outcomes.  

Ellis et al. define team learning as “a relatively permanent change in the 

team’s collective level of knowledge and skill produced by the shared experience of 

the team members” (2003, p. 822). This definition is well aligned with the service or 

production teams this research looks at, and with the notion of shallow knowledge 

with its context- and relationship-sensitive nature (D. Bennet & Bennet, 2008), and 

therefore this definition of team learning is the one that is used in this research. 

Various researchers have described the key ingredients of team or group 

learning (Breso et al., 2008), and the following set covers these (Wilson, Goodman, & 

Cronin, 2007): 
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1. Level of analysis must be at the level of the group, and analysis should 

focus on changes in the group’s repertoire. The sum or average of the 

learning of team members does not constitute team learning. 

2. The fundamental processes that are the mechanisms of learning should 

include sharing, storage, and retrieval of group knowledge, routines, or 

behavior.  

3. Learning is an outcome, specifically a change in the range of a group’s 

potential behavior, whether or not this is manifested in externally observable 

behavior. 

4. A change over time in the group’s repertoire of potential behavior. 

A literature review on the subject of team learning identifies the ten elements 

that have the greatest impact on team learning: shared mental models, team 

psychological safety, group potency and team efficacy, cohesion, team development 

and team learning dynamics, interdependence, team leadership, team structure, 

organizational strategy and systems thinking (Decuyper et al., 2010). The authors 

emphasize that all ten elements influence learning processes and outcomes, and are 

therefore essential in understanding team learning. 

2.3.2.4. Operationalizing team learning. The concept of team learning has 

been operationalized by several researchers by describing learning behaviors the team 

members engage in when confronted with a task or challenge: seeking feedback from 

one another, asking for help, speaking up when a mistake occurs (their own or that of 

a team member), displaying innovative behavior, or looking for information outside 

the team (Edmondson, 1999). The first three behaviors represent the concept of 

dialogue which was identified by Peter Senge as critical for effective team learning 
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(1994). These learning behaviors are a subset of the interactions the team engages 

in when dealing with a challenge, described in the Interactive Team Cognition 

model (Cooke et al., 2012), or also of the concepts like co-construction or conflict that 

can be viewed as learning behaviors (Van den Bossche et al., 2010).  

2.3.2.5. Team learning focusing on the task. Team learning is often studied 

from the point of view of the team’s task performance and is measured as output or 

outcome (Mitchell & Boyle, 2010). Team-related elements impacting the task 

performance are schema agreement or sharedness (Rentsch & Klimoski, 2001), 

transactive memory accuracy (the extent to which group members accurately identify 

each other's knowledge) (Austin, 2003), and shared goals (Tjosvold, 1990). These 

coordinated ways of storing knowledge at the group level lead to the development of 

shared team mental models, an essential part of the learning process (Edmondson, 

Dillon, & Roloff, 2007; Van den Bossche et al., 2010). “Learning requires the 

development of new shared understandings among members, which get stored and 

later retrieved” (Goodman & Dabbish, 2011, p. 388). 

2.3.2.6. Team learning focusing on social interactions. Research on how 

teams function has paid little attention to the role of social knowledge (Edmondson, 

1999; Kozlowski & Ilgen, 2006). Knowledge sourcing is a concept where employees, 

depending on the task difficulty and their learning style, look for feedback and 

exchange, and therefore engage in learning (Gray & Meister, 2004). The importance 

of social interactions can also be evaluated by looking at training programs from the 

point of view of participants (instead of that of management): trainees confirm that 

the ideal learning experience involves social interaction with others, the exchange of 

personal ideas and concerns and the giving and receiving of feedback 
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(Antonacopoulou, 1999). Therefore, interpersonal skills around learning (inquiry, 

listening) and teaching (communicating, connecting) are a necessary ingredient for 

teams to handle disagreements and revisit problems until solutions emerge 

(Edmondson, 2012). Team learning behaviors lead to the creation of the shared 

cognition within the team (Van den Bossche et al., 2006). There is a continued 

interaction and exchange between learning processes at the team level and at the 

individual level (Singh et al., 2009; Stahl, 2000) and these social interactions become 

the learning processes that help the team to develop its knowledge. 

2.3.2.7. Measuring team learning. Team learning is considered by several 

authors as a process, comprising multiple concrete learning exchanges, behaviors, 

interactions and activities (Dillenbourg, 1999). Teams that are learning more 

efficiently together should progress onto levels of learning in increasing levels of 

complexity according to Bloom’s taxonomy (Sousa, 2006). Operationalizing and 

measuring team learning consists in quantifying and qualifying these learning 

behaviors (Kiekel et al., 2001). Learning behaviors can be aligned with learning 

theories or frameworks, such as the different phases of Boisot’s social learning cycle 

(V. Lee & Oguntebi, 2012): scanning, problem solving, abstraction, diffusion, 

absorption and impacting. Just like the continuous loop in Nonaka’s SECI knowledge 

creation model, the team learning process consists of “iterative cycles” of action, 

reflection, and adjustment, with team reflection typically a quick and pragmatic phase 

in the overall cycle (Edmondson, 2002b).  

Despite this understanding of learning behaviors as the process in which team 

learning takes place, most studies focus on the performance of the team to 

demonstrate learning, rather than on analyzing in detail the actual dynamics of the 
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learning behaviors and interactions (Savelsbergh, van der Heijden, & Poell, 2009; 

van Offenbeek, 2001). One study evaluates to what extent team learning behaviors 

like co-construction and conflict lead to changes in the shared task-related mental 

models, but is limited in the sense that it asks participants themselves to rate their 

learning behaviors (Van den Bossche et al., 2010). 

Researchers often validate their models around team learning by using teams 

of students playing computer-simulated games to evaluate team interaction and 

communication (Cooke, Kiekel, et al., 2001; Van den Bossche et al., 2006). These 

laboratory settings and the artificial nature of the task limit the applicability of the 

research findings on actual service or production teams in typical organizational 

settings (Mohammed & Dumville, 2001). 

2.3.3. Conclusions from the Literature Review on Team Learning 

Organizations place great emphasis on teams as the key unit where learning 

actually takes place. Team learning is constructed around social interactions and 

exchanges, and is dynamic in nature. Team learning is most often measured by 

looking at the team’s performance in a particular task, but is rarely evaluated by 

measuring the new knowledge (either task-related or team-related) that is created 

within the team as a result of the learning experience. Team learning is 

operationalized through observable team learning behaviors such as asking questions 

or speaking up in case of disagreement.  

The next section looks in detail at one of the ten elements impacting team 

learning (Decuyper et al., 2010), team psychological safety.   
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2.4. Team Psychological Safety 

2.4.1. Origins of the Concept of Psychological Safety 

Abraham Maslow (1954) was the first to coin the term psychological safety in 

his work on the hierarchy of needs, indicating that this primal need for safety takes 

priority over other needs such as belonging, achievement or self-fulfillment. Although 

his work focused on the individual, Maslow indicated the role others play in the 

creation or destruction of this sense of safety. The construct of psychological safety 

was further developed in work on organizational change, where it was seen as a 

reassuring counterbalance for the ambiguity and insecurity that comes with change 

(Schein & Bennis, 1965). The construct was later linked with learning, in particular 

the way in which  psychological safety helps individuals overcome their “learning 

anxiety” (Schein, 2004). A grounded study developed the concept of psychological 

safety from the point of view of the individual when actively interacting with other 

individuals in a group (Kahn, 1990). 

2.4.2. Psychological Safety as a Team Construct 

Psychological safety as a team construct was described by Amy Edmondson in 

Psychological Safety and Learning Behavior in Work Teams (1999). Her research 

looks at what motivates people to engage or disengage in a work environment. 

Building on the original work around psychological safety as experienced by an 

individual (Kahn, 1990), Amy Edmondson developed the concept of psychological 

safety as one that resides at the level of the group.  

The definition of team psychological safety is “a shared belief that the team is 

safe for interpersonal risk taking” (Edmondson, 1999, p. 354) and is further described 

as   
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Team psychological safety is not the same as group cohesiveness, as 

research has shown this can reduce willingness to disagree and challenge 

others' views, such as in the phenomenon of groupthink, implying a lack of 

interpersonal risk taking. The term is meant to suggest neither a careless sense 

of permissiveness, nor an unrelenting positive affect but, rather, a sense of 

confidence that the team will not embarrass, reject or punish someone for 

speaking up. (Edmondson, 1999, p. 354) 

Whereas a dyadic relationship is affected by the level of trust between two 

sides, psychological safety is applicable to small groups, and is more than the sum of 

the dyadic trust levels (Edmondson, 2004); 

Perceptions of psychological safety, like other such beliefs, should converge in 

a team, both because team members are subject to the same set of structural 

influences and because these perceptions develop out of salient shared 

experiences. (Edmondson, 1999, p. 355) 

Psychological safety as a team level concept was confirmed in a longitudinal 

study to a certain extent (Wyss-Flamm, 2002). This research confirmed that in teams 

with high levels of psychological safety, there was very little variation between team 

members in their evaluation of the different components of team psychological safety. 

However, the opposite was true for the teams with a low level of team psychological 

safety. Another study evaluated the emergency of team decision-making and 

knowledge sharing in an action research setting with medical teams (D. F. O’Leary, 

2016) 

The concept of psychological safety at the level of a team has been studied in 

different contexts related to learning and performance (Edmondson & Lei, 2014), as 
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well as its impact on what is discussable in a conversation (Argyris & Schön, 

1978), on team performance under situations of task conflict (Bradley, 

Postlethwaite, Klotz, Hamdani, & Brown, 2012; C. K. Kostopoulos, Bezionelos, & 

Prastacos, 2009), on innovation performance (Hu, Park, Wu, & Hooke, 2014), on a 

team’s present state and its future evolution (Schulte, Cohen, & Klein, 2012) as well 

as in the setting of a virtual team (Sands, 2015). 

One study has developed the concept of psychological safety as a construct at 

the organizational level, evaluating its moderating impact on the relationship between 

process innovations and firm performance (Baer & Frese, 2003). 

2.4.3. Measuring Team Psychological Safety 

After the initial model development, Amy Edmondson as well as other 

researchers developed different instruments to measure team psychological safety, 

incorporating elements of team climate or the safety of actively participating and 

interacting with others (2004). These instruments are sets of up to eight statements 

relative to the team, where respondents evaluate each statement on a Likert scale 

(Appendix 1). A team’s level of team psychological safety is evaluated by the average 

value of the different statements, as well as the average of averages, and the standard 

deviations of the team members’ answers. 

2.4.4. Antecedents to Team Psychological Safety 

The antecedent conditions that give rise to psychological safety in intact work 

teams are leader behavior, informal group dynamics, practice fields, trust and respect, 

and a supportive organizational context (Edmondson, 2004).  

The behavior of the leader who interacts directly with the team members, and 

the understanding the team members have about how this leader will use his power, 
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affects the level of psychological safety in the team. Leader behavior is an 

important factor in shaping the team climate in general (Ashauer & Macan, 2013; 

Plasse, 2015), the willingness of the team members to share knowledge (P. Lee, 

Gillespie, Mann, & Wearing, 2010) and an important motivation for team learning 

(Edmondson et al., 2007; Raes et al., 2013). 

Informal emergent dynamics in a team refer to the interplay of roles and 

“characters” that people assume or are assigned in typical work relationships (Bales & 

Strodtbeck, 1951; Kahn, 1990), and the psychological safety experienced by a team 

member depends on the nature of their role in these interactions. 

Practice fields, or managerial learning laboratories (Kim, 2002), refer to the 

opportunities deliberately created to practice and to reflect upon the results, rather 

than to take action. They are distinct from the performance fields, where actors are 

typically expected to perform and learn at the same time (Senge et al., 1994). 

Trust and respect is a dyadic concept that exists between the different pairs of 

individuals in the team, and that impacts the overall atmosphere in the team.   

Organizational support refers to the organizational context the team interacts 

with and includes in particular the ease of access to resources and information, which 

reduces the level of insecurity the team experiences in dealing with their work 

challenges. 

2.4.5. Barriers to Team Learning 

Although learning objectives are often set at the organizational level, much of 

the essential learning takes place in the interpersonal interactions between individuals 

in teams (Edmondson, 2002a). Learning is therefore impacted by the interpersonal 

climate that exists in the different teams (Edmondson, 2004).  
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Effective learning requires an environment of trust and freedom from fear 

(Sousa, 2006). Humans actually need to seek out an affectively attuned other for 

learning; this attunement reduces fear and creates a positive environment and 

motivation to learn (D. Bennet & Bennet, 2010). A safe and empathic relationship can 

establish an emotional context that facilitates learning and knowledge creating 

(Cozolino, 2010).  

An individual takes an interpersonal risk with others in the group when 

engaging in simple processes such as conversations (Wyss-Flamm, 2002), and in the 

more developed core learning processes, namely speaking up, collaborating and 

experimenting (Ancona & Caldwell, 1992; Edmondson, 1999; Gibson & Vermeulen, 

2003). These learning behaviors pose risks for the individual at different levels: 

impact on their reputation (Tedeschi, 1981), the desire to seek others’ approval 

(Nembhard & Edmondson, 2011), or saving face (of self and others) (Edmondson, 

2002b). Learning in teams is driven by interpersonal perceptions: most people care to 

preserve the image that others hold of them, and hesitate trying out risky team 

learning behaviors to avoid being seen as ignorant or incompetent (Decuyper et al., 

2010; Sterman, 1994). The element of reputation feedback has an effect on the 

knowledge sharing that is more significant than the impact of economic incentives 

that are offered (Hung, Durcikova, Lai, & Lin, 2011). In addition, the leader plays an 

important role through the cues he sends to the team with respect to what is 

considered appropriate behavior (Edmondson et al., 2007). 

Research shows that psychological safety minimizes the perceived risk of 

engaging in learning behaviors. Individuals working in teams with a high degree of 

psychological safety feel that their actions and feedback are valued and will not result 
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in negative consequences, and they therefore feel safe to the take interpersonal risks 

associated with learning (Nembhard & Edmondson, 2011). Team psychological 

safety affects learning behavior which in turn affects team performance (Edmondson, 

1999) and interdisciplinary teamwork (D. O’Leary, 2011). 

Although social cohesion (liking, caring and closeness among group members) 

appears to be weakly linked or unrelated to team learning (Decuyper et al., 2010), 

other research finds that individuals have difficulty to work in diverse groups with 

important differences in status or power (Williams & O'Reilly, 1998). Individuals feel 

safer with those with whom they have stable, long-term relationships and this leads to 

deeper understanding, appreciation and mutual support (Hartenian, 2003; Nembhard 

& Edmondson, 2011). The closeness of personal relationships has a positive impact 

on the understanding and retrieval of team members’ knowledge (Huang, 2009), or 

put negatively, tensions and rivalries within a group prohibit the constructive transfer 

of information (Beech, MacIntosh, MacLean, Shepherd, & Stokes, 2002). Studies 

show that supportive coworker relationships are significantly associated with 

psychological safety (Edmondson, 2002b; May, Gilson, & Harter, 2004). Social 

capital and personal relations have a stronger impact on learning behavior in diverse 

teams than in highly similar teams, although the overall level of learning behaviors is 

higher in the latter (van Emmerik, Jawahar, Schreurs, & de Cuyper, 2011). Collective 

team learning occurs only when power differences are either controlled or not present: 

the differences in power among employees are a critical lever affecting the creation of 

knowledge by teams (Brooks, 1994). Team cohesion has been shown to be positively 

linked with team performance in general (Kozlowski & Ilgen, 2006). 
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Another inhibitor to team learning, in the case of the multinational 

corporation, is the organizational strategy, in particular the balance between global 

integration (for efficiency), local responsiveness (for adaptability), and worldwide 

learning (to exploit innovations) (Decuyper et al., 2010). The subsidiary must have 

sufficient possibility to adapt to the local context, and constraining this will impact the 

motivation to learn and look for improvements. Moreover, a great variety of 

approaches and heterogeneity of perspectives increases team learning effectiveness 

(Zellmer-Bruhn & Gibson, 2006). 

2.4.6. Learning Behaviors Promoted by Team Psychological Safety 

Teams with a high level of team psychological safety engage in the following 

learning behaviors (Edmondson, 2004): asking for help, seeking feedback, speaking 

up about concerns and mistakes, innovative behavior and boundary spanning. The 

characteristics of these learning behaviors are detailed below (Edmondson, 2004). 

Asking for help When a team member asks for help, he is exposed to the 

potential for ridicule. Asking for help poses a risk of looking incompetent, and 

research has shown that people are more likely to ask for help outside the group that 

from a colleague with high power within the team. Teams with high team 

psychological safety do not criticize and see asking questions as a process for the 

team to learn. 

Seeking feedback A high level of team psychological safety will diminish the 

concern that others will respond in a humiliating way and therefore encourage seeking 

feedback. 

Speaking up about concerns and mistakes In teams with high levels of team 

psychological safety, team members will speak up when they notice errors or have 



55

concerns that can affect the task performance, whether the error is made by 

themselves or others. In teams with low levels of team psychological safety, team 

members report that they would only speak up if they had themselves caused the 

issue, not if it was someone else’s mistake. 

Innovative behavior As team psychological safety enables risk-taking and the 

acceptance of new ideas without embarrassment, teams are expected to have a 

positive view on creative ideas and this will lead to innovative problem solving 

approaches.  

Boundary spanning Spanning boundaries will help the team to clarify 

requirements, obtain information and resources and coordinate in general with other 

parts of the organization. Team members may need to exchange with individuals or 

groups outside of the team, for example to ask for help or to deliver bad news such as 

problems. There is interpersonal risk in this type of actions.  

Amy Edmondson’s research describes these learning behaviors as key 

elements constituting team learning, but does not evaluate the actual results in terms 

of outcome of the learning: 

I refer to this set of activities as learning behavior, as it is through them that 

learning is enacted at the group level ... but it [the conceptualization of team 

learning] focuses on the processes and leaves outcomes of these processes to 

be investigated separately. (Edmondson, 1999, p. 353) 

2.4.7. Limitations of the Concept of Team Psychological Safety 

Amy Edmondson clearly states that her research focuses on the processes, and 

that the outcome of these processes needs to be evaluated separately (Edmondson, 

1999): team learning and team performance are separate concepts (Goodman & 
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Dabbish, 2011). Indeed, Amy Edmondson’s research does not go in detail about the 

kind of learning that happens in the team, or how the improved team performance 

is evaluated (Goodman & Dabbish, 2011). 

A criticism on the benefit of team psychological safety is that when developed 

to an extreme, it could turn into groupthink and limit genuine learning (Edmondson, 

2004; Janis, 1972; Van den Bossche et al., 2006). In fact, some researchers have 

confirmed that a certain level of conflict may be necessary to ensure that learning is 

effective and that knowledge is created in a team (Beech et al., 2002). 

2.4.8. Conclusions from the Literature Review on Team Psychological Safety 

Different researchers have built on the concept of team psychological safety 

developed by Amy Edmondson, and confirmed that it impacts the learning in teams. 

The different validations have been done with professional or student teams, mostly in 

the United States. No research was found to evaluate the validity of the construct in 

teams from different cultural backgrounds. In addition, the construct is limited to 

describing the learning behaviors that result from the level of team psychological 

safety, and does not address in detail the outcomes from this learning, such as 

knowledge creation, innovation, or performance in general.  

The next section looks at how culture, and national culture in particular, 

influences team psychological safety, team learning and team knowledge creation. 

2.5. National Culture 

2.5.1. National Culture Frameworks 

Anthropologists have for a long time been intrigued by how cultural 

differences shape human beings in the different corners of our planet (Geertz, 1973). 

Different frameworks or theories have been developed by researchers to describe 
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national cultures (Chanchani & Theivanathampillai, 2002) and evaluate how the 

dimensions or traits of these cultures impact education, working situations or 

government structures (Dilworth & Boshyk, 2010). 

The most comprehensive framework is that described by Geert Hofstede based 

on the evaluation of national culture traits within IBM (2001). This research has later 

been completed and further developed by other researchers. Several studies evaluating 

the impact of national culture on research topics use the Hofstede framework to 

predict and validate how people from different cultures act or react in certain 

situations (Fang, 2010; Fjogstad, 2011; Joo, 2010; Wursten, 2008; Zakour, 2004). 

The four dimensions developed by Geert Hofstede are individualism versus 

collectivism (a society's position on this dimension is reflected in whether people’s 

self-image is defined in terms of “I” or “we”(Hofstede, 2001)), high versus low power 

distance (the degree to which the less powerful members of a society accept and 

expect that power is distributed unequally (Hofstede, 2001)), masculinity versus 

femininity (masculinity represents a preference in society for achievement, heroism, 

assertiveness and material rewards while femininity stands for a preference for 

cooperation, modesty, caring for the weak and quality of life (Hofstede, 2001)) and 

high versus low uncertainty avoidance (Uncertainty Avoidance dimension expresses 

the degree to which the members of a society feel uncomfortable with uncertainty and 

ambiguity (Hofstede, 2001)). A later study lead by Michael Bond in an Asian context 

led both researchers to add a fifth cultural trait, that of short-term versus long-term 

orientation: a low score represents preference to maintain time-honored traditions and 

norms while viewing societal change with suspicion (Hofstede et al., 2010).  
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Developed from different theories, project GLOBE proposes a Unified 

Theory that states that the attributes and practices that distinguish cultures from 

each other are predictive of the leader behaviors and organizational practices, and that 

the attributes perceived as acceptable are the ones most frequently used, and are the 

most effective in a particular culture (House, 1997; Mansour et al., 2005). One 

hundred sixty researchers all over the world evaluated 71 countries over several years 

to confirm the Unified Theory. Project GLOBE aims to represent a genuine 

international approach, and not a study developed from a pure Western perspective 

(House, 1997). The study extends the five dimensions from Geert Hofstede (2010) to 

a total of nine attributes: (1) uncertainty avoidance, (2) power distance, (3) 

collectivism I: societal emphasis on collectivism, (4) collectivism II: family 

collectivistic practices, (5) gender egalitarianism, (6) assertiveness, (7) future 

orientation, (8) performance orientation, and (9) humane orientation.  

Another cultural dimension is cultural tightness versus looseness (Gelfand, 

2011; Gelfand, Nishii, & Raver, 2007). Cultural tightness measures the extent to 

which norms within societies are clear and pervasive, and how much tolerance there is 

for deviation from these norms. The degree of tightness has an impact on 

organizational issues, such as preference for top-down versus bottom-up management, 

or the degree with which the organizations will be conforming or innovative.  

Anthropologist Edward Hall developed the notion of high versus low context 

cultures (1976). In high context cultures, a lot of things remain unsaid, letting the 

culture or shared experience explain. Most countries in Asia have a high context 

culture and communication style. In China, very little information is coded or explicit, 

and most of the information is in the physical context or internalized in the person. In 
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low-context cultures (like the American culture), most information is explicit and 

coded. Therefore, Chinese tend to rely more on the context of nonverbal actions 

and the environmental settings to convey meaning than Americans (W. Li & Mac, 

2011). 

Michael Bond studied Asian cultures, in particular the Chinese culture, from 

an Asian perspective, and concluded that the notion of “face” is very prevalent in 

Asian cultures (1993). 

2.5.2. Criticism of National Culture Frameworks 

The different researchers who have created models to describe national culture 

traits highlight the shortcomings in earlier research and demonstrate that their model 

compensates for these, or offers in general a better representation of the concept of 

culture than the others. Geert Hofstede addresses the criticisms on his model and 

demonstrates that, even if there are some slight nuances, these studies all confirm the 

findings of the original framework with the five dimensions (Hofstede et al., 2010) 

Another criticism is that it is impossible to describe all citizens of a specific 

country having a particular set of common traits linked to culture (Fang, 2010; 

Holden, 2002; Yorks & Sauquet, 2003). Some authors argue that, for differences to be 

relevant, measures of national culture traits must be made at the individual level. 

Some North-Americans can be collectivistic, just as some Chinese can be 

individualistic (Azar, 2010). 

It is, of course, important to recognize that defining national and 

organizational culture is somewhat problematic, increasingly so given the 

effect of globalization. Care must be taken not to pigeonhole whole societies 

into an overly simplistic set of dichotomous categories (Voronov & Singer, 
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2002). Individuals within cultures also vary in their orientations (Triandis et 

al., 1985). In spite of these difficulties, national culture in terms of the 

general normative pattern in a particular society remains the starting point for 

many cross-cultural discussions in organizational behavior and psychology. 

(Yorks & Sauquet, 2003, pp. 21-22) 

2.5.3. National Culture and Neuroscience 

Recent developments in neuroscience have had widespread applications for 

research. One such new interdisciplinary research field is cultural neuroscience (Z. Li 

& Ying, 2011). Researchers have evaluated that cultural variations have an impact on 

neurobiological mechanisms, and have been able to confirm the differences in 

cognitive functions resulting from culture (Nisbett & Masuda, 2003). In other words, 

the cultural context contributes to how the brain is wired as an individual grows up.  

The brain shapes itself to the external physical, social and cultural milieu in 

which it develops during the early years of life. Later in life, on the basis of 

the same principle, the individual seeks out an external environment that 

matches the already established structures. (Wexler, 2006, p. 18) 

Cultural neuroscience is expected to demonstrate the need to account for the 

role of cultural context and its interaction with neural and genetic mechanisms in 

shaping a variety of conscious phenomena, from visual perception to self-awareness 

(Chiao, Li, & Harada, 2008). The differences in individualistic versus collectivistic 

cultures will have an impact on the nature of conscious experiences, such as how 

individuals experience themselves and their relation to others (Chiao & Bebko, 2011). 

Denise Park conducted several cultural neuroscience studies and says “It will deepen 
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our understanding of how environment and beliefs can shape cognitive function” 

(Azar, 2010, p. 45).  

People from some cultures, using the same brain circuitry to solve a similar 

problem, may be more skilled at solving cognitive problems than others (Alkhaldi et 

al., 2011; Chiao et al., 2008). East Asians, because of the collectivistic cultural norms, 

develop a bias to monitor their environment more than Westerners do, resulting in 

greater attention to context and more holistic encoding of stimuli.  “These data … 

suggest that after a lifetime of culturally biased information processing the neural 

circuitry for looking at scenes may be sculpted in a culturally biased way” (D. Park & 

Gutchess, 2006, p. 107). 

Comparing the impacts of aging on cognition between Chinese and 

Americans, culture is found to have a larger impact than the aging process itself on 

the knowledge-based structures (Nisbett & Masuda, 2003). The cultural context also 

impacts the educational and learning systems which, in turn, structure and format the 

brains and minds of students (D. Bennet & Bennet, 2010). 

2.5.4. Learning and National Culture 

As learning has an important social component, it can be expected that the 

parameters that influence (or even shape) social norms impact learning in general, and 

team learning in particular. National culture is one of these parameters: “culture is the 

collective programming of the mind that distinguishes the members of one group or 

category of people from others” (Hofstede et al., 2010, p. 6).  

Researchers study the impact of cultural norms on dimensions such as 

organizational culture (Ribière, 2001a), reward system and the distribution of 

authority (Decuyper et al., 2010; Ribière, 2001a), or organizational structure (Ty, 
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Walsch, & Anurit, 2010) and evaluate how these should be modified to promote 

organizational learning. Cultural factors can even determine the focus and 

orientation of an organization’s learning strategy: 

For example, in a highly individualistic society like the United States or the 

United Kingdom, skill development focuses on individual skills; in 

comparison, more communitarian societies such as Japan or Korea have 

traditionally focused on group skill development. Moving from one pole to the 

other is a major cultural change; to simply improve on the existing orientation 

is much easier. (Nevis, Goreishi, & Gould, 1995, p. 22) 

The preferred learning style of Japanese (collectivistic culture, exchange with 

people when learning) versus Westerners (individualistic cultures, more comfortable 

with reading) (Ang & Massingham, 2007), translates into a preference for transferring 

tacit knowledge in Japan versus explicit knowledge in the West (Nonaka & Takeuchi, 

1995). 

Going one step further, team learning is impacted by group dynamics, and in 

particular the behaviors, processes, and conditions associated with team interactions 

in different cultural contexts (Yorks & Sauquet, 2003): even in a diverse group, 

people have a tendency to recline toward things in which they feel positively of and 

away from what they feel as being negative (Deutschman, 2005). 

2.5.4.1. Learning and culture in the educational system. Collectivism or 

individualism in a culture has an impact on learning preferences. In a research on 

learning preferences of Thai students studying English, the main conclusion is that the 

majority of the learners prefer to learn in groups (Khamkhien, 2010), and the authors 

recommend that the teaching set-up reflects these preferences. 
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Teachers should allow these students to move around and change groups 

frequently in a language classroom. The teachers might use techniques such 

as question-generating activities and activities that make students act 

physically, which probably help them improve their language learning and 

ability. (Khamkhien, 2010, p. 71) 

In a similar vein, e-learning as a mostly individual learning tool is seen as 

poorly adapted to Thai culture where both Thai students and adults have never been 

taught to learn by themselves. Learning as a group is very important in Thai society. 

A tool such as e-learning should be completed by group activities such as chat or 

video conferencing (Pagram & Pagram, 2006). After verification in an experimental 

setting with a group of students in Thailand, research finds that team based learning 

has a high cultural compatibility and demonstrates that this approach stimulates 

individual effort, allows more active learning, and is overall appreciated by the 

students (Van der Putten & Vichit-Vadakan, 2010). On the other hand, team learning 

is rarely used in educational settings in countries in the West, despite the 

demonstrated benefits, and this is mainly due to students’ perception (Rassuli & 

Manzer, 2005).  

2.5.4.2. Learning and culture in the workplace. In workplace settings, 

communities of practice represent a structure where people with similar domains of 

activity come together. These communities and the shared practices their members 

engage in, bring forth the development of a shared identity and culture (Lave & 

Wenger, 1991; Wenger, 1998). The routines, ways of doing things, stories, actions, or 

concepts that the community has produced or adopted in the course of its existence, 

become part of its practice and identify the group. The community of practice is a 
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cultural environment in that it provides, in essence, a context of shared meaning 

(Heizmann, 2009). 

Cultural traits can be an obstacle to some of the elements of Peter Senge’s 

concept of a Learning Organization (1994). In Iran, critical thinking and inquiry seem 

very incompatible with the large power distance that exists in society and 

organizations (S. B. Alavi & McCormick, 2003). There is even a risk of wrongly 

applying the very concept of inquiry, when individuals might interpret it as needing to 

find out and understand what their superiors or managers expect of them, as opposed 

to critically analyzing others’ mental models. “In addition, it is argued that people in 

cultures with high level of power distance may be more likely to openly exchange 

their ideas with other co-workers, rather than with their powerful managers.”(S. B. 

Alavi & McCormick, 2003, p. 16) 

The typical learning behaviors, such as seeking feedback or asking for help, 

are definitely impacted by the cultural dimensions that are prevalent in the team and 

the organization in which the team operates.  

2.5.5. Knowledge Sharing and National Culture 

In the introduction to Knowledge Management in Developing Economies: A 

cross-cultural and institutional approach, the editors state that knowledge 

management is embedded in cultural understanding, and that institutional 

determinants and knowledge processes cannot be examined in isolation from locally 

situated meaning that arises from a range of cultural and institutional influences, 

which can be either drivers or inhibitors of knowledge sharing (Hutchings & 

Mohannak, 2007). 
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Chan and Ng (2003) describe how general cultural traits in Asia impact 

knowledge management. Positive traits that could be sources of strength for 

knowledge management initiatives are group orientation, respecting knowledge and 

the tradition of passing wisdom through the generations. Other traits are a challenge 

for knowledge management, namely the consciousness of hierarchy, saying things in 

a nice (indirect) way and the fact that education is still very much based on rote 

learning. 

Magnier-Watanabe and Senoo (2010) evaluate the correlation between the 

stages of knowledge management (acquisition, storage, and diffusion) and Geert 

Hofstede’s four original cultural dimensions (Hofstede et al., 2010) and conclude that 

the strongest correlation is between the individualistic/collectivistic axis and the 

approach to knowledge storage (individual versus shared). Collectivism seems more 

appropriate for knowledge sharing: collectivists will easily share for the sake of 

collective benefit, but they may do this only with their in-group and not with any out-

group. Individualists on the contrary may not have this limitation since they are not 

concerned that much with the notion of in-groups and out-groups (W. Li & Mac, 

2011). Face is also a factor rooted in collectivism that can influence knowledge-

sharing behavior. Although people from numerous cultures have concern about face, 

face is a particularly important factor in a collectivist society like China (Redding & 

Wong, 1986). Saving face and avoiding discomfort negatively impact knowledge 

exchange efforts in organizations in Thailand (Yodwisitsak, 2004). 

Societal context plays an important role in how people share knowledge. 

Although the Japanese culture is considered special in terms of social interactions, an 

analysis of knowledge sharing in China and Arab countries shows that networking 
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and socialization in these cultures is equally very important (Weir & Hutchings, 

2005). Cultural awareness brings an advantage for international managers who 

value its significance and manage to develop approaches adapted to the cultural 

context and environment. Next to IQ (intelligence quotient) and EQ (emotional 

quotient), cultural intelligence as represented by CQ (cultural quotient) is seen as a 

critical competency for managers in a globalized environment (Van Dyne, Ang, & 

Livermore, 2009). 

International managers and researchers alike need to be aware of the fact that 

organizational cultures need to be positioned within an analysis of social 

cultures and a knowledge management strategy cannot just be implemented de 

novo without putting in the groundwork to understand what is pre-existing in 

these societies. (Weir & Hutchings, 2005, p. 97) 

Some authors even go as far as to consider that the widely applied SECI 

knowledge creation model of Nonaka (1994) is too culture-dependent to be valid 

outside of the Japanese culture and business context (Glisby & Holden, 2003). 

2.5.6. The Case of Thailand, France and the United States 

The results for Thailand, France and the USA for the five dimensions of Geert 

Hofstede’s framework are shown in Table 2 (www.geert-hofstede.com) 

Table 2 Scores for Thailand, France and the USA for the five dimensions of the 

Hofstede model 

Thailand France USA 
power distance 64 68 40 
individualism 20 71 91 
masculinity 34 43 62 
uncertainty avoidance 64 86 46 
long-term orientation 32 63 26 
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As Geert Hofstede himself emphasizes, the importance is not in the absolute 

values of the cultural dimensions, but in the relative gap between one culture and 

another (2001). For the case of Thailand, France and the USA, the biggest gap occurs 

for the dimension of individualism, “the degree to which people’s self-image is 

defined in terms of ‘I’ or ‘we’” (www.geert-hofstede.com) with Thailand high on the 

collectivistic end (20) and France (71) and the United States (91) at the opposite 

individualistic end. This is also the only dimension where Thailand has either the 

highest or lowest value.  

  These cultural traits are prevalent in all aspects of life, including the formal 

and informal learning environments. In Thailand, respect of the “teacher” (or senior 

person) and fear of saying something wrong (and losing face) can cause students to 

not speak up in learning settings (Van der Putten & Vichit-Vadakan, 2010). At the 

same time, students like to work together and prepare for assignments in groups 

(personal teaching experience).  

In the work environment, Thai culture is characterized by a high respect for 

seniority, a collectivistic mentality and importance of face (Kaweevisultrakul & Chan, 

2007; Wiriyapinit, 2009). Aspects of motivation and feedback are critical: group-

based motivation could be more effective than rewarding a specific individual for 

personal achievement, and direct feedback can cause employees to lose face and this 

can impact their loyalty to the company (Muenjohn, 2011). There is a distinct power 

gap between the young graduates and the “senior” people in the organization. 

Employees in general prefer not sticking their neck out or speaking up even when 

asked for their input, in front of the senior people in the organization. Collectivism is 

reflected in the fact that many employees consider their work peers as an extended 
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family, and interact with them in such a way. On the other hand, the value given to 

team relationships does not necessarily adversely impact the focus on the task 

(Mujtaba, 2008).   

In comparison, France is a far more individualistic society with an 

individualism score of 71 (versus 20 for Thailand and 91 for the USA). In the work 

environment, people are supposed to look after themselves and their direct family 

only, and work and private life are kept apart. There is no concept of the work 

environment as representing an extended family. Management is focused on the 

individuals and personal recognition and an appropriate level of autonomy are 

expected (www.geert-hofstede.com). France has a power distance level similar to that 

of Thailand although this signifies more a keeping away from management rather than 

a high respect for it. There is a clear distance between the layers in the organization 

with supervisors often inaccessible, and information is unequally distributed as 

possessing it is associated with power (www.geert-hofstede.com). 

A very high individualism score of 91 (versus 71 for France and 20 for 

Thailand) and a low power distance score of 40 (versus 64 for Thailand and 68 for 

France) shape the work environment and relationships in the USA.  Hierarchy is more 

of an organizational convenience and managers are very accessible to their team 

members.  Both managers and employees expect an open relationship with frequent 

and rather informal information sharing. Employees are expected to be self-reliant and 

take initiative, and more or less look after themselves within the organization 

(www.geert-hofstede.com).  
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2.5.7. Conclusions from the Literature Review on National Culture 

Cultural traits affect social interactions and relationships between members 

of a team. These traits can impact the psychological safety within the team and the 

learning behaviors the team engages in when the members interact in a group activity. 

The cultural traits of Thailand, France and the United States are used as a lens through 

which to view the research model concerning team psychological safety, team 

learning and team knowledge creation.  In this research, the cultural dimensions are a 

background upon which the research model was evaluated. 

2.6. Research Model 

2.6.1. Construction of the Research Model 

The research evaluates how team psychological safety in the context of team 

learning affects the creation of team knowledge, and how the links between the 

components of the proposed model (namely team psychological safety, team learning 

and team knowledge) different between national cultures. 

This model has been built based on the following theories, reviewed in earlier 

sections of the literature review: 

1. Theory of team psychological safety and its impact on team learning behavior 

and team performance (Edmondson, 1999, 2004) shown in Figure 3. 
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Figure 3 Impact of team psychological safety on team learning behavior and team 

performance 

2. Theory of the learning environment (A. Bennet, 2012), with the creation of 

shallow knowledge through context-specific interactions and relationships (D. 

Bennet & Bennet, 2008). 

3. Theories of team knowledge, including the general notions of task- versus 

team-related knowledge (Figure 2), and more specific constructs such as team 

mental models, team situation awareness and team transactive memory 

(Wildman et al., 2012). 

4. Frameworks of national culture traits, in particular Geert Hofstede’s cultural 

dimensions (Hofstede et al., 2010). 

From the above literature review, it can be summarized that 

- Organizations rely on teams to maintain and develop organizational 

knowledge. 

- Team psychological safety has an important influence on team learning. 
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- Team learning is very much a social process, and is impacted by the context 

and environment. 

- There is a dynamic component to the team knowledge that is developed during 

the actual processing of a task. 

- The creation of team knowledge can be confirmed when it is applied in a 

future event. 

- National culture has an impact on social values and is an essential part of the 

context or environment in which individuals, teams and organizations 

function. 

Many researchers describe that team learning behaviors, as well as the shared 

mental models (or team mental models), improve team performance in a particular 

task. There is very little research that analyzes to which extent these cognitive 

processes also lead to the creation of new knowledge at the team level. One study 

evaluates how team learning impacts shared mental models over the period of a 

business simulation game (Van den Bossche et al., 2010), but is limited because it is 

based on the participants’ perceived learning behaviors, it concerns task-related 

knowledge that is more declarative than procedural in nature (applied economics), and 

it uses student teams that are randomly created. Three students brought together for an 

academic exercise do not represent a “team”, they do not have a mental model about 

the task other than the information they have studied and remembered from their 

academic lectures and they do not have mental models about the other individuals as 

part of a team. 

If a team in an organization engages in team learning behaviors, will it perform 

better only in the challenge at hand, or will it actually create new knowledge that the 
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team (and by extension, the organization) can retrieve and apply in future 

challenges? Situational learning occurs when the link between learning and mental 

model is broken, because the learning is limited to the situation and does not change 

the actors’ mental models (Kim, 2002). Is there knowledge, dependent on the 

situation and context, that is being created and stored at the level of the team, that then 

can be reused when an opportunity presents itself later on? Given the social 

component of team psychological safety and team learning, how do these constructs 

vary in different cultural situations? These are the questions this research addresses. 

More formally, the primary research question is: How does team 

psychological safety in the context of team learning affect the creation of team 

knowledge? As a sub-question: How are the links between the components of the 

proposed model (namely team psychological safety, team learning and team 

knowledge) different between national cultures? 

From the theories and models described in the literature review, the following 

research model is proposed (Figure 4): 

  

 



  

 

73

 

Figure 4 Research model with hypotheses and propositions 

 In this model team psychological safety is considered the independent 

variable. Team learning behavior includes asking for help, seeking feedback, speaking 

up about concerns or mistakes, boundary spanning and innovative behavior. Team 

knowledge creation is considered the dependent variable. 

2.6.2. Research Hypotheses and Propositions 

This model reconfirms the hypothesis validated in the work of Amy Edmondson, 

that high levels of team psychological safety generate more team learning behavior 

(Edmondson, 1999, 2004). Based on the literature review, the following hypothesis 

H0 is proposed: 

H0 Teams with higher team psychological safety engage in more team learning 

behavior than teams with lower team psychological safety 

Research demonstrates that the learning processes a team engages in, help the 

team to perform better in a particular task. Although the statement “learning leads to 

knowledge” could be considered as universally accepted, very little research 
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demonstrates that these team learning processes help the team to create and store 

more new knowledge than in the case where these team learning behaviors are less 

prevalent. Learning behaviors such as seeking feedback or asking for help, and the 

subsequent replies received, help the team members to reflect on their understanding 

of the task (situation awareness) and give them a better understanding of the thinking 

of their team members (team related knowledge). A team that intensely engages in 

these behaviors creates a cognitive canvas on which the team’s knowledge will grow 

and develop. This knowledge can be under the form of an output, with more ideas 

developed at the team level, or outcome, with a better performance in a future team 

task. The knowledge that the team creates can be related to the task (example: 

problem solving) or to the team itself. This research is expected to confirm that when 

a team develops more learning behavior, this results in the creation of more 

knowledge at the team level. Considering the above discussion and based on the 

literature review, the following hypothesis H1 is proposed: 

H1 Teams that display more learning behaviors create more team knowledge than 

teams that display fewer learning behaviors 

In teams with a high level of team psychological safety, making mistakes and 

taking risks are not considered a failure but an opportunity to do better the next time. 

Team members easily share information and keep each other informed. Opinions are 

exchanged and listened to. Experience that is constructed in this way, from mistakes, 

risk taking and freely exchanging opinions and ideas, helps to develop team members’ 

mental models about themselves, their colleagues and the responsibilities of the task. 

The knowledge that the team creates can be related to the task (example: problem 

solving) or to the team itself. This knowledge can be put to use when the team is faced 
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with challenges in the future. High levels of team psychological safety create an 

atmosphere that promotes the development of new knowledge. Considering the 

above discussion and based on the literature review, the following hypothesis H2 is 

proposed: 

H2 Teams with higher team psychological safety create more team knowledge 

than teams with lower team psychological safety 

Team psychological safety is “a shared belief that the team is safe for 

interpersonal risk taking … a sense of confidence that the team will not embarrass, 

reject or punish someone for speaking up” (Edmondson, 1999, p. 354). In a team with 

low psychological safety, members feel that others can be out to stab them in the 

back, or call them out on their mistakes. Although this kind of atmosphere is not very 

pleasant to work in, the impact of this situation on a team will be different in different 

cultures.  

In a culture which places a high level of importance on the team concept (like 

an extended family at work), and where one avoids to create discomfort or to make 

someone lose face, this kind of atmosphere will strongly impact the different 

members of the team. They will not speak out, share information or ask questions, for 

fear of being ridiculed. They will literally shut up and dig in. They will do anything 

but learn together and develop knowledge together. 

In cultures where the focus is more on individuals than on the team, or which 

put a focus on speaking up clearly even when a conflict situation exists, the 

atmosphere in a team with low psychological safety will have a less pronounced 

impact on the outcome of the task. The team in this situation will not perform 
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optimally, but the individuals on the team will still try to make the best of the 

challenge at hand. The team will not completely shut down and dysfunction. 

At the other extreme, in teams with high levels of team psychological safety, 

in countries which value the concept of team above the individual, the team dynamics 

will be very powerful: members will thrive on the team energy and will want to 

stretch their performance and contribution for the sake of the team and for the 

satisfaction they perceive from belonging to a close-knit team. This reinforcing 

dynamic will enhance the knowledge created in the team. 

In teams with a cultural background that values the individuals more than the 

team, a high level of team psychological safety will for sure have a positive effect on 

team knowledge creation, but not to the same extent as a team-focused culture. In an 

individualistic culture, a positive team atmosphere will be seen as more pleasant than 

a negative atmosphere, but in the end, each individual on the team is more interested 

in his or her own progress than in that of the team.  

In summary, team psychological safety will have a “lever” effect on the 

creation of knowledge in teams in cultures where the concern for the team is more 

pronounced. Considering the above discussion and based on the literature review, the 

following hypotheses H3, H3a and H3b are proposed: 

H3 Psychological safety in teams in Thailand has a more pronounced effect on the  

 creation of team knowledge than in France or the USA:  

 H3a Low psychological safety has a more negative impact on team 

knowledge creation for Thai teams in comparison with French or American teams. 

 H3b High psychological safety has a more positive impact on team 

knowledge creation for Thai teams in comparison with French or American teams. 
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Team psychological safety has been evaluated using surveys at the level of 

the individual team members. The survey statements evaluate how easily people 

ask others for help, to what extent the notion of belonging together is important, and 

whether everybody has a voice to express opinions. One of the dimensions on which 

national cultures have been evaluated is that of collectivism versus individualism 

(Hofstede et al., 2010). In collective cultures, the notion of the group is considered 

very important, whereas individualistic cultures focus on the individual. National 

culture shapes individuals, their values and the way they interact with others. The 

elements defining the team psychological safety have been developed with teams in 

the West (mostly in the USA): leader behavior, informal group dynamics, practice 

fields, trust and respect, and a supportive organizational context (Edmondson, 2004). 

Cultural dimensions prevalent in cultures in Asia (including Thailand) are 

collectivism, high context communication, and the importance of avoiding discomfort 

(or losing face). These traits impact the way people interact in a team and influence 

the conditions and circumstances under which they can easily and freely communicate 

and exchange.  The elements that determine whether a team experiences a certain 

degree of team psychological safety are different for cultures in Asia, and the relative 

importance of these elements is different than in the original development of the 

model of team psychological safety. Considering the above discussion and based on 

the literature review, the following proposition P4 is proposed: 

P4 Elements affecting team psychological safety are different between cultures, 

and their relative importance is different 

 When teams act out a challenge, the learning behaviors they engage in help to 

create knowledge at the team level. This knowledge can then be retrieved and applied 
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when a similar challenge presents itself. In order to evaluate if the knowledge 

created at the team level is more than just momentary, the team knowledge, both 

the task- and team-related elements, was evaluated one more time after the 

experimental learning event.  



       

CHAPTER 3 

RESEARCH METHODOLOGY 

3.1. Philosophical Worldviews 

This research strategy follows the pragmatist worldview, which combines the 

strengths of the postpositivist and constructivist worldviews and minimizes the 

disadvantages of both (Ates, 2008) through a mixed method design. This choice was 

made to represent the fact that concepts such as learning and knowledge creation, as 

well as the nuances originating in different cultural backgrounds, are complex in 

nature, are rooted in experience and should be studied from a combined pragmatist 

worldview. 

The postpositivist worldview sees an organization as a defined social order 

(Creswell, 2009), and posits that learning by individuals and teams within an 

organization can be empirically observed. Learning and knowledge creation is often 

represented as a loop or continuous cycle, and researchers use the IPO (input-process-

output) approach to evaluate these constructs (Cooke et al., 2012; Mathieu et al., 

2000). Learning is operationalized through learning behaviors the team engages in 

when executing a task and measurements allow to test the proposed models. 

Knowledge, either at the individual or team level, is represented by mental models, 

for which different approaches for elicitation, measurement and representation have 

been developed and validated (Langan-Fox et al., 2000; Mohammed et al., 2010) . 

Empirical testing allows to evaluate the development of mental models, and therefore 

knowledge creation, in individuals and teams.  

The constructivist worldview highlights the social nature of learning and 

knowledge creation.  
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The constructivist perspective sees learning as a process where individuals 

develop new ideas based on their current and past knowledge and 

experiences. Learning occurs when individuals engage in social activity and 

conversations around shared tasks and problems. (Jashapara, 2011, p. 125) 

Although a team can be identified and isolated, it cannot be considered as a 

closed system separated from its environment (Jashapara, 2011). Each team member 

comes to the team with his or her personal history and cultural background. In 

addition, learning itself – and in particular team learning – is inherently a social 

concept and depends on context and culture. “The basic generation of meaning is 

always social, arising in and out of interaction with a human community” (Creswell, 

2009, p. 9). Learning arises from interaction with other participants, and each of the 

participants develops their own understanding. This understanding is situated in the 

actual event, but also linked to the overall context and rooted in the cultural 

background of each of the team members. Learning and knowledge creation are 

dynamic in nature, and observations are better at capturing the details of the 

interactions than asking participants to stop their activity and fill out a questionnaire 

(Cooke et al., 2000). Finally, although knowledge may be measured and represented 

through mental models, it is by nature context sensitive and situation dependent (A. 

Bennet, 2012). For these reasons, the dynamics and interactions in the different teams 

are evaluated through observations and structured group interviews. 

In addition to studying the concepts of learning and knowledge creation, this 

research also evaluates how the differences in cultural make-up of the teams impact 

team psychological safety, team learning and team knowledge creation. 

Questionnaires are a convenient first approach for a general evaluation, but do not 
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allow to determine nuances and variations rooted in a cultural context. The 

complex nature of culture and its impact on real-world situations requires 

interviews to complement the evaluation. 

This research uses a sequential explanatory mixed method design, similar to 

the mixed method approach initially used by Amy Edmondson to develop the model 

around team psychological safety and team learning (Edmondson, 1999). The data 

collection uses a combination of questionnaires, interviews, learning behavior 

codification and concept maps. Team psychological safety is evaluated in the different 

teams, through both quantitative questionnaires and qualitative interview sessions. 

The interview recordings are coded using thematic analysis to evaluate if different 

themes emerge between the teams from Thailand, France and the USA (Aronson, 

1995; Boyatzis, 1998). All teams are invited to solve the same challenge. The type of 

challenge is one where expert knowledge is of little value, but where performance 

depends on team members using learning behaviors such as asking questions, seeking 

feedback and speaking out when issues arise. A system is developed to record the 

instances of learning behavior in the different teams. After the challenge, participants 

create a concept map and fill out a questionnaire to evaluate how their mental models 

both with respect to the task and the team, have changed through the exercise. 

Analysis of these mental models allows to evaluate the evolution of the sharedness of 

the team’s mental model. Interviews are used to investigate particular aspects of the 

team learning, in particular to understand in detail what happened in teams with the 

highest and lowest performance, or where particular events occurred.  

A pilot allows to test the different elements of the research design, namely 

questionnaires (including the translation), interviews (including the complete 
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understanding of the questions by the participants) and the actual team challenge. 

The actual choice of the team challenge and any issues that may arise was tested in 

the pilot. Findings from the pilot test were used to fine-tune and adjust the research 

set-up. 

Other research methods such as surveys or observation of team members are 

other options to conduct this type of research, as long as quantitative and qualitative 

elements are used. 

3.2. Research Design 

3.2.1. Setting of the Experiment 

3.2.1.1. The organization. The teams that participate in the research come 

from the Engineering departments of Organization Z. Organization Z is a global 

organization with research, Engineering, manufacturing and sales and distribution 

activities around the world, and is the worldwide leader in its field. The company is 

listed on a public stock exchange. The Operations division includes the 20 

manufacturing plants, Supply Chain and Engineering departments. The mission of the 

Operations division is to provide the correct products at the correct time to the 

different distribution channels around the world. 

 The Engineering department is part of the Operations division. The mission of 

the Engineering department is to transfer new products and processes from the 

research and development division to the manufacturing units, to ensure 

standardization of processes, and to support manufacturing units with expertise and 

trouble-shooting to deal with operational process performance issues. The 

Engineering department’s management is located in Europe with groups based around 

the world (USA, Thailand, France). These Engineering groups have specializations 
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representing the various manufacturing processes in Organization Z; for example, 

the coating group (covering coating manufacturing, coating processes and coating 

equipment) is represented by a total of three teams (one each in USA, Thailand and 

France).  

 Using teams from a single organization impacts the generalizability of the 

research results (Gray & Meister, 2004) but has the advantage that it limits the impact 

of external factors in general and some of the factors that influence learning 

(Decuyper et al., 2010) in particular, namely team leadership, interdependence, team 

structure and organizational strategy.  

3.2.1.2. Participants. This research evaluates team learning and team 

knowledge creation within established teams in an Engineering department. The 

groups used in the research are conveniently selected, and this is therefore a quasi-

experiment. The research uses in total nine teams, three from each of the Engineering 

departments in Thailand, France and the USA. These departments report, through the 

hierarchical structure, to the same worldwide manager. For each team, the experiment 

takes about three hours to run, and requires in addition the coding by the researcher of 

three hours of sound recording. The number of teams in the research is selected taking 

these practical constraints into account, and is similar to the eight teams in the initial 

mixed-method research on team psychological safety from Edmondson (1999). 

Several other studies that evaluate in depth, and with a qualitative angle, learning and 

knowledge creation in teams, and the evolution over time, use between four and ten 

groups or teams (Brewer, McNeese, Frazier, Fuhrmann, & Terrell, 2005; Fjogstad, 

2011; V. Lee & Oguntebi, 2012; Wyss-Flamm, 2002; Zou, 2010).  
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This research is focused around team learning and knowledge creation, and 

it is therefore necessary to have groups of people with knowledge worker profiles 

and roles, whose main function is to solve different kinds of problems through team 

collaboration.  Engineering teams deal with complex issues with several stakeholders 

and constraints, and are a good match for this research. The research evaluates the 

research model for teams from Thailand, France and the USA. Since participants all 

come from the Engineering division, have engineering degrees and have roles and 

responsibilities that are very similar (in many cases working on similar technical 

issues or projects), the impact of external factors is limited; some of the elements 

impacting learning such as shared mental models, group efficacy, team structure and 

team member systems thinking (Decuyper et al., 2010) can be expected to be rather 

similar between the members with such similar educational background and 

professional experience. The experiments with the teams all take place in a four-week 

timeframe and no major events (such as reorganization, change in management or 

dismissal) occurred in any of the teams or the Engineering division that could affect 

the research measures.  

The number of members in each team is eight. This is the size of group where 

dynamics are rich and can develop and evolve, and this is also an appropriate number 

of participants to ensure sufficient collaboration during the experimental setting. 

“While the research on optimal team numbers is not conclusive, it does tend to fall 

into the five to 12 range, though some say five to nine is best” 

(Knowledge@Wharton, 2006, p. 1). If too few people are in a team, the learning 

creation processes will be less varied. If too many people are in the team, there is a 

risk of not all being able to participate effectively within the time allotted for the 
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execution of the challenge. In the original research around team psychological 

safety (Edmondson, 1999) the 53 teams had an average of nine team members. 

Team members have a similar hierarchical level, to minimize the possibility of 

someone with organizational authority influencing the experiment.  Basic information 

about each team member, relative to the set-up of each team, is recorded (Appendix 

9). The main differences between the teams were in terms of seniority in the team 

(and organization) and the gender balance. The average seniority of the team 

members in the USA and France is significantly higher than for those from Thailand. 

Since the average seniority of team members in Thailand is lower, the standard 

deviation of the seniority is also lower than for the team members in the USA and 

France. The teams in the USA and France have only zero or one female team 

members, while the teams in Thailand have on average more female team members. 

These data are shown in Table 3. 

Table 3 Team demographics (main differences) 

team member gender 
seniority in team  

(in years) 

male female average 
standard 
deviation 

USA 1 6 1 7.7 4.1 
USA 2 7 1 6.5 6.3 
USA 3 7 1 10.4 8.0 
          
France 1 8 0 6.4 8.6 
France 2 7 1 10.6 6.8 
France 3 7 1 9.1 8.4 
          

 1 2 7 3.9 3.1 
 2 1 7 4.1 2.4 
 3 4 4 2.5 1.2 
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The unit of analysis is the team. Although it is individuals who answer the 

questionnaires and participate in the interviews, the subjects of inquiry are the team 

dynamics, team learning and the team knowledge created through the team challenge. 

Shared mental models are constructed from the evaluation of the mental model at the 

level of the individuals (Johnson et al., 2007; Johnson & O'Connor, 2008; Mohammed 

et al., 2010). 

3.2.1.3. Researcher role. The researcher has, through previous work 

experience, contacts with the organization in which the research takes place. The 

design of the research with the multiple teams and experiments requires considerable 

time, effort and commitment from the participants and their managers, and from the 

company top management. The total commitment in time is equivalent to 36 man-

days (9 teams times 8 team members times half a day), only for the actual experiment 

without counting the time used for interviews, filling questionnaires and creating the 

concept maps at T-1 and T+3. It is therefore practical to conduct this research in an 

organization with which the researcher has a solid relationship. It would have been 

very difficult to obtain the time commitment from another organization to conduct the 

research based on this research design. Although the researcher had worked for this 

organization for several years, he did not have a direct hierarchical or working 

relationship with any of the participants in this research. 

3.2.1.4. Team challenges. The challenges used to evaluate the team learning 

and team knowledge creation are two commercially available training modules from 

Glasstap® (www.glasstap.com). Glasstap® is a UK based company providing training 

material and support to training professionals. The different exercises and challenges 

in the Glasstap® catalogue were evaluated based on criteria set by the researcher, 
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taking into account practical constraints (duration, team size, English as non-native 

language, quantifiable outcome of the challenge) and the nature of the learning 

experience (focus on problem solving, communication and collaboration, team effort, 

time pressure) while minimizing the potential influence of other elements affecting 

learning. Based on these criteria, the following Glasstap® exercises seemed the most 

appropriate based on the criteria and the context of this research design: Professor 

Warmkote’s Safe and A Welsh Holiday. The complete set of support material for both 

of these team challenges was downloaded from the Glasstap® website (Appendix 2). 

These team challenges represent general problem solving issues, where participants 

are faced with partial or contradictory information, and where the solution depends on 

effective communication and collaboration between the team members. These 

challenges are of a similar nature to problems that Engineering teams are faced with 

in terms of time pressure, the need for communication and solving problems with 

incomplete information. Expertise knowledge is of no benefit in performing these 

challenges. Demonstrating the five learning behaviors effectively is key to succeed in 

the challenges. A certain level of tension is built into the challenge, due to time 

constraint, and there is a potential risk of teams engaging in finger-pointing or 

conflict. The choice of the particular Glasstap® challenges therefore aids the 

researcher to maximize the treatment effect, in particular the five learning behaviors. 

The design of the Glasstap® challenges, with the focus on communication and 

collaboration between team members also contributes to minimizing other factors that 

can influence team learning (Decuyper et al., 2010), in particular shared mental 

models (prior knowledge not beneficial), group efficacy (each team is dealing with 

this kind of challenge for the first time so limited potential impact of confidence in 
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completing the task), team leadership (the team leader is not participating in the 

challenge and cannot be called upon for advice) or interdependence (equal 

interdependence due to the structure of the challenges). Other challenges could be 

used in the research experiment, as long as they satisfy the identified criteria and fit 

with the overall research design.  

This research evaluates the changes over time in the construct of team 

knowledge rather than the absolute value of this construct. Different types of team 

knowledge are measured: general knowledge (solving the actual challenge), team-

related team knowledge (relative to the members in the team) and task-related 

knowledge (relative to the overall concept of “problem solving in a team”). The 

absolute value of these team knowledge elements can be impacted by several factors: 

team member education, team members’ individual general mental models or the type 

of projects each team has experienced are just a few examples. These absolute values 

of team knowledge are the result of interactions and factors and the understanding of 

these values is beyond the scope of this research. This research takes the absolute 

values as a starting point and evaluates how these change over the duration of the 

research experiment. 

 The full documentation for both Glasstap® challenges is provided in Appendix 

2 (Appendix 2.2. and 2.3). The documentation includes the briefings and information 

sets that are given to the participants, and the guidelines for the instructor delivering 

the challenge. This material is copyrighted, and the researcher had a valid account 

with Glasstap® at the time of the research. Glasstap® has agreed for the 

documentation for the two challenges to be published as part of this research 

dissertation (Appendix 2.1.). 
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3.2.2. Experiment Sequence 

Table 4 Research process steps with reference to sections and appendices where the 

events and assessments are described 

 

The following section describes the design and sequence of the different 

phases of the experiment, and mentions the instruments used in each step. The 

research process (Table 4) gives an overview of the different steps. Details of the 

different instruments are covered in detail in section 3.3. 

3.2.2.1. Preparatory assessment (at time T-1). Team psychological safety 

and the team’s mental model (relative to both task-related and team-related 

knowledge) are assessed separately from and about one week prior to the main team 

experiment.  
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Members of each team fill out the team psychological safety questionnaire 

using a Likert scale (Appendix 1). This instrument gives a score for each team 

member, and an average for the team as a whole. In addition to this quantitative 

evaluation, a short structured interview (15 minutes) is organized with each member 

of each team (Appendix 3). This qualitative evaluation allows to dig deeper in the 

individual perception that each team member has about the psychological safety he or 

she sees in the team. The combination of the quantitative instrument with the 

qualitative interview maximizes the treatment effect and allows to better observe the 

experiment’s outcomes. 

The team members individually complete the two mental model evaluation 

tools (concept map for the task-related knowledge of problem solving in a team and 

the questionnaire for the team-related mental model). The results are collected by the 

researcher. 

3.2.2.2. Team challenges (at time T). For the main experiment, team 

members of the concerned team come together to a working location and start the 

approximate 3-hour sequence of challenges and assessments. After a welcome and 

general introduction, the following sequence takes place. 

The team is given the instructions for the first challenge Professor Warmkote’s 

Safe provided by Glasstap®, including objectives, time constraints, rules and 

limitations (Appendix 2.2), and the team challenge starts. During the full duration of 

the team challenge, conversations between team members are sound-recorded until 

the team completes the challenge or until the predetermined time has elapsed. 
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 The researcher records the outcome of the team challenge (accuracy of team 

answer, see Appendix 2.2). All team members are brought together for a structured 

team interview of about 15 minutes (Appendix 4). This interview is sound-recorded.   

 After a short break, the team receives the instructions for the second challenge 

A Welsh Holiday by Glasstap®, including objectives, time constraints, rules and 

limitations (Appendix 2.3) in the same way as the first challenge, and the second team 

challenge starts. During the full duration of the team challenge, conversations 

between team members are sound-recorded until the team completes the challenge or 

until the predetermined time has elapsed. 

 The researcher records the outcome of the team challenge (accuracy of team 

answer, see Appendix 2.3). The team members individually complete the mental 

model evaluation tools (concept map for team problem solving and the questionnaire 

for the team-related mental model). The results are collected by the researcher. 

 After each team member has completed the measurement tools, all 

team members are brought together for a structured team interview (Appendix 5). 

This interview is sound-recorded. This interview is similar to the one after the first 

challenge, but evaluates in addition the team members’ perception of the impact of the 

first challenge on the second. The combination of the quantitative evaluation of the 

outcome of the challenge with the qualitative interview maximizes the treatment 

effect and allows to better observe the experiment’s outcomes. 

3.2.2.3. Post assessment (at time T+3). About three weeks after the team 

challenges, team members one more time individually complete the mental model 

evaluation tools (concept map for team problem solving and the questionnaire for the 

team-related mental model). The results are collected by the researcher. 
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When researchers measure the change over time of mental models, several 

use durations of two or three weeks (Ellwart, Konradt, & Rack, 2014; M. Y. Lee, 

2007; Van den Bossche et al., 2010). On the one hand, team learning is characterized 

by “a relatively permanent change in the team’s collective level of knowledge and 

skill produced by the shared experience of the team members” (Ellis et al., 2003, p. 

822) and so measurement should take place a certain period after the experiment. 

Indeed, Lee comments “the experiment may not have lasted long enough to detect 

significant changes in team shared mental models” (2007, p. 89) when discussing a 

research attempting to measure changes directly after a half-day experiment. Other 

longitudinal research looks at timeframes of six to eight weeks (Levesque, Wilson, & 

Wholey, 2001; Lewis, 2004; Liu & Zang, 2010) but experiments and team 

interactions take place over this entire period. This research measures the change in 

team knowledge after the experiment at phase T. A measurement too soon after T 

cannot confidently represent a relatively permanent change in team knowledge and 

there is a risk of effect of measurement if participants remember certain parts of the 

mental model evaluation tools. A measurement too long after the team experiment at 

phase T can be impacted by other events the team members are exposed to in their 

work situation and which could have an impact on the team knowledge. Based on the 

examples found in the literature about longitudinal studies on change in team mental 

models, the timeframe of three weeks after the team experiment seems appropriate for 

this research.  

3.3. Instruments 

The instruments used in the research design are existing instruments that have 

been established for measuring psychological safety, learning, and knowledge 
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creation in teams, with minor modifications clarified below. Validation of all used 

instruments is obtained from experienced academics as well as the pilot run. The 

different instruments, their outcome and the sequence are summarized in Table 5 and 

the connection with the research model is shown in Figure 5. 

Table 5 Instruments, outcomes and sequences in the research 
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Figure 5 Measurements in relation with the research model 

3.3.1. Instruments for the Evaluation of Team Psychological safety 

3.3.1.1. Quantitative instrument. All team members receive questionnaires 

to evaluate the degree of team psychological safety, as established by Amy 

Edmondson (2004) and shown in Appendix 1. Other researchers have further 

developed instruments for measuring team psychological safety by including the 

notion of team climate (section d in Appendix 1). Since this research takes the model 

proposed by Edmondson as a starting point, the original instrument developed 

(Edmondson, 1999) was used (section c in Appendix 1).  

The output of the instrument is an average value for the team psychological 

safety within each team, as well as the dispersion of the results. 

3.3.1.2. Qualitative instrument. The perception of psychological safety of 

each individual within the team is evaluated through a structured interview during 

about 15 minutes, with open-ended questions (Appendix 3). This instrument is 

designed so as to give an opportunity to each team member to “think out loud” about 

the elements that impact the level of psychological safety in the team, and give 
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descriptions of his or her feelings regarding the team. The interviews are sound-

recorded and manually transcribed for key themes using the thematic analysis 

strategy (Aronson, 1995; Boyatzis, 1998). 

The output of this instrument is a set of rich descriptions of views from the 

different members in each team, from which the main themes are extracted and 

manually coded by the researcher and used as a qualitative view to complement the 

quantified level of team psychological safety. Inter-coder reliability is confirmed 

through a spot validation by another doctoral student. 

 

3.3.2. Instruments for the Evaluation of Team Learning 

 Team learning is operationalized as acting out the team learning behaviors like 

asking for help, seeking feedback, speaking up about concerns or mistakes, innovative 

behavior and boundary spanning (Edmondson, 1999). Two researchers independently 

review the sound recording of the team challenge and code all occurrences of the five 

team learning behaviors, either as positive or as negative behaviors (both for the first 

and second challenge). A positive behavior means that the interaction or exchange is 

constructive in nature (example: “I think you made a mistake and you should do like 

this.”), and a negative behavior means that the interaction or exchange is destructive 

in nature (example: “This is wrong and why didn’t you listen to me?”). Appendix 6 

lists possible examples of the type of evidences of positive and negative learning 

behaviors the researchers look for. Actual examples are described in section 4.2.2.2. 

There is no effect of measure since participants are not aware of the five learning 

behaviors the researcher is evaluating. 
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 The output of this instrument is a score representing the level of team 

learning for each of the five learning behaviors. This score is assessed as the sum of 

positive learning behavior occurrences minus the sum of negative learning behavior 

occurrences that were observed during the experiment. This score gives an indication 

of the level of constructive team learning behaviors the team engaged in during the 

challenge (positive if more constructive than destructive occurrences, negative if more 

destructive than constructive occurrences). This codification approach is used for both 

the first and the second team challenge. Inter-coder reliability is confirmed through a 

spot validation by another doctoral student. 

 

3.3.3. Instruments for the Evaluation of Team Knowledge Creation 

3.3.3.1. Quantitative measurement of the team’s task-related mental 

model. 

3.3.3.1.1. Choice of mental model elicitation method. Different tools and 

techniques exist to elicit and synthetize team mental models (Langan-Fox et al., 

2000); the choice of approach has to take the circumstances and purpose of the 

research into account, and the advantages and constraints of the different elicitation 

methods (Mohammed et al., 2010).  

 Pairwise rating is a very popular technique (DeChurch & Mesmer-Magnus, 

2010) where participants are asked to rate the relationship of all possible pairs of key 

concepts relative to the task at hand. This method works well, and is most often used, 

for operational tasks (computer-based flight simulation) rather than for conceptual 

work (general problem solving). In addition, the method is not well designed to 

evaluate how an individual’s mental model changes over time. 
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Concept mapping is another frequently used elicitation technique, and 

several variants exist on the main structure (Jones et al., 2011; Potworowski & 

Green, 2013). The researcher lists a number of concepts, and asks participants to map 

these concepts based on their hierarchical position as well as their interrelation, with 

the more abstract concepts towards the top of the map, and the more concrete 

concepts further down (J. D. Novak & Cañas, 2008).  The interrelations can be of 

different kinds, for example “causes”, “may influence” or “impacts”. Concept maps 

support the natural thinking process in that they allow the recorder to capture his 

thoughts in the non-linear and random way in which they occur (Meier, 2007; J. D. 

Novak & Cañas, 2008) and their visual nature is helpful for participants to represent 

their mental model (Landman, van den Broek, & Gieskes, 2009). Concept maps have 

been used to evaluate the change of the mental models over time, or to compare the 

mental models of novices against those of experts (O’Connor & Johnson, 2006). 

One advantage of the concept mapping technique (compared to pairwise 

rating) is that both the task and the impact of the team on the task can be represented, 

and that this technique is designed to evaluate procedural knowledge (know how) 

rather than operational knowledge (know what) (Mohammed et al., 2010; J. D. Novak 

& Cañas, 2008). A variant of concept mapping is mind mapping, which has been 

popularized and commercialized to aid in visualization. Both mind maps and concept 

maps follow a series of conventions. A key difference is that in mind mapping, no 

connections are made with elements on different branches, while this is possible in 

concept mapping.  

The concepts that the participants place in order and in inter-relations in a 

concept map are most often provided by the researcher, or obtained from experienced 
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managers or experts in the particular field. The advantage of this approach is that 

comparison and evaluation of similarity is simplified when all participants use a 

fixed set of elements in the concept map. At the same time, this approach imposes 

constraints on the participants (Mohammed et al., 2010) and being presented with a 

list of concepts may educate or instill new ideas in the individual, and therefore alter 

the concept map he creates (Gwee, 2005). The qualitative alternative is to leave 

participants full freedom in the creation of their concept map, leaving it up to them to 

determine which concepts and what terminology to use. These concept maps are very 

difficult to compare and analyze for similarity (Gwee, 2005; Mohammed et al., 2010). 

A compromise approach situated in between is to give the participants a number of 

predetermined concepts, allow them to use these or not, and to add any concept 

elements they think are relevant (O’Connor et al., 2004). 

This research evaluates how teams engage in a team problem solving 

challenge. The constraints for the choice of an elicitation method of the team’s mental 

model for this research are: 

1. The method needs to evaluate the mental model individuals have about the concept 

of problem solving in a team, and what key concepts they consider related to how a 

team efficiently solves problems. 

2. The mental models focus on procedural knowledge of generic problem solving, and 

not on series of operational tasks. 

3. The method should allow to evaluate changes over time in the mental models. 

4. The need for a simple elicitation method due to the fact that English is not the 

native language of the team members. 
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Based on these evaluations, and the characteristics of the different 

elicitation methods, the concept mapping technique is used to elicit the members’ 

mental models and evaluate similarity at the team level. The concepts relative to team 

problem solving are created by the researcher in collaboration with the managers of 

the teams involved in the research. A total of 15 concepts is appropriate for the 

evaluation (Langan-Fox et al., 2000; J. D. Novak & Cañas, 2008), and this number of 

concepts was used to ask team members to create their individual concept maps.  

3.3.3.1.2. Construction of the team mental model. One way to obtain a 

concept map at the level of the team is to ask the team members to work jointly to 

construct a single concept map that represents the team’s understanding of the task 

(Brewer et al., 2005; Trochim & Kane, 2005). This process will lead to intense team 

interaction, and the construction of the team concept map becomes a learning 

experience in itself and could be time-consuming (Johnson & O'Connor, 2008). The 

risks associated with this approach are that the interactions change how individuals 

think, the possibility that a few individuals dominate the discussion, and that not all 

team members’ views are heard or taken into account (Doyle, Radzicki, & Trees, 

1996; O’Connor et al., 2004). 

 Similarity of mental models is often quantitatively measured by comparing the 

proportion of nodes and links that are identical between one concept map and another, 

but this approach does not capture all relevant information a concept map contains. 

O’Connor, Johnson and Khalil (2004) developed an approach that is more qualitative 

in nature to compensate these limitations of quantitative evaluations. 

Because a SMM (shared mental model) is potentially different from the sum 

(aggregate) of individual mental models, and because a holistically created 
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SMM potentially changes individual mental models through the process of 

creating the holistic SMM representation, we designed a new qualitative 

analysis technique. This new technique translates individual mental models 

into a team sharedness map without losing the original perspective of the 

individual, thereby representing a more accurate representation of team 

sharedness. (O’Connor et al., 2004, p. 2) 

The authors analyze the individually constructed concept maps for clusters and 

types of connections, and then reconstruct a concept map representing the team’s 

shared concept map. A step-by-step process behind the analysis-constructed shared 

mental model, or AC-SMM, is described in detail (Johnson & O'Connor, 2008; 

O’Connor et al., 2004). A number of researchers have used this methodology to 

construct mental models at the team level (Johnson, O’Connor, Spector, Seel, & 

Cannon-Bower, 2005; O’Connor et al., 2004).  

This approach fits very well with the purpose of this research because it allows 

to observe how individual mental models progress over the total duration of the 

experiment (from T-1, over T to T+3), and to evaluate if the level of sharedness of the 

overall team mental model has changed. Learning that results in changes in a team’s 

mental model helps the team to become more efficient and performing in future 

challenges. Therefore, this approach was used to elicit the individuals’ mental models 

around problem solving in a team, and to use the established AC-SMM approach 

(Johnson & O'Connor, 2008) to create the team’s mental model of problem solving in 

a team, at three intervals (T-1, T and T+3) and to evaluate the level of sharedness of 

the team mental model. 
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The team members receive a short researcher-created training on concept 

mapping, with a few examples and exercises, and receive the guidelines and 

conventions to follow for their own construction of the concept map on team problem 

solving (Appendix 8). 

The output of this instrument is an evaluation of the change of the sharedness 

of each team’s task-related mental model over the three phases of the research 

experiment. Researchers emphasize the need to use exactly the same instrument to 

measure team mental models before and after an intervention (Doyle et al., 1996).    

3.3.3.2. Quantitative measurement of team-related team mental model. 

Most research around team mental models evaluates mental models relative to the 

task or series of tasks. Johnson et al. (2007) designed and validated an instrument for 

the measurement of the team-related mental model, and for the evaluation of the 

degree of  similarity of this construct in a team. The advantage of this instrument is 

that it can be used irrespective of the task the team engages in. The instrument is built 

around five emergent factors of mental models that are operationalized with 42 items 

(Appendix 7). The five factors are general task and team knowledge (with task in this 

context meaning “task-related” and not “task-specific”), general task and 

communication skills, attitudes towards teammates and task, team dynamics and 

interactions, and team resources and work environment. The fifth factor 

(operationalized with nine items) of team resources and work environment evaluates 

“trust, openness, diverse perspectives and awareness of constraints” (Johnson et al., 

2007, p. 447). This factor is very close to the concept of psychological safety within 

the team and the nine items included in this factor (Appendix 7) are very similar to the 

statements that Amy Edmondson uses to measure team psychological safety (1999). 
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This research takes team psychological safety as an independent variable, and 

measures the construct with the instrument described (Appendix 1). Team 

psychological safety in this research is not considered as a dependent variable, and 

therefore the fifth factor was removed from the instrument developed by Johnson et 

al. (2007). The final instrument for measurement of the team-related shared mental 

model is shown in Appendix 7 (factors 1 until 4, excluding factor 5).  

The output of the instrument is an average value for the team-related mental 

model within each team, as well as the dispersion of the results, and evaluation of the 

change of the similarity of each team’s team-related mental model over the three 

phases of the research experiment. Researchers emphasize the need to use exactly the 

same instrument to measure team mental models before and after an intervention 

(Doyle et al., 1996).    

3.3.3.3. Quantitative measurement of the outcome of knowledge creation. 

The outcome of the team challenge is the time the team needed to find the correct 

answer, or the quality of the answer in case the team did not complete the task 

successfully within the time limit (Appendix 2); the outcome is an integral part of the 

design of the Glasstap® challenges that are used. This outcome is recorded by the 

researcher for each team, for both the first and second challenge. 

 These results are used to compare the outcome of each team in both 

challenges. 

3.3.3.4. Qualitative measurement of knowledge creation. In addition to the 

quantitative instruments described above, structured team interviews take place after 

the challenge. The questions for these interviews are described in Appendix 4 

(interview questions after first team challenge) and Appendix 5 (interview questions 
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after second team challenge). These interviews are sound-recorded and transcribed 

for key themes. 

The questions are framed so as to give an opportunity for the team members to 

describe in their own words, as a group, the key learning and main events from the 

challenge, both for the actual problem they solved (task-related) and the learning 

about each other (team-related). The interview focuses on the key moments at which 

one or several members became aware of a change in their individual understanding 

thanks to the way the team addressed the problem, or how the team developed 

particular ideas that were proposed. In the interview after the second session 

(Appendix 5), an additional question explores how the team evaluates the influence of 

the first challenge on the second challenge. 

These interviews follow the focus group approach – or group interview where 

respondents are interviewed together in a common location – (Bhattacherjee, 2012) 

and the researcher role is limited to ensuring that all team members participate, and 

that the exchange is not dominated by a few individuals. The questions related to the 

output and outcome of knowledge creation are based on the work of Mitchell & Boyle 

(2010) and look for ideas that the team has created in the knowledge creation process 

and try to evaluate in particular how the team members developed “spoken ideas” 

(Mitchell & Boyle, 2010, p. 72). 

The output from this instrument is a set of descriptions from the different 

teams about the key moments in the challenge, and how the team developed or 

reacted on ideas that were developed. These descriptions are used to analyze the 

differences in knowledge output created in the teams. The codification is validated 

through intercoder reliability with an independent researcher. 
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3.4. Research Validity 

The main internal and external threats to validity for the research design 

are addressed below (Creswell, 2009). 

3.4.1. Internal Threats to Validity and Remedy 

Diffusion of treatment is a risk as all teams belong to the same organization 

and those that are located in the same office regularly meet and exchange: certain 

team members could communicate to other team members about the challenge and 

describe what worked or didn’t work in their team. This threat was remedied by 

organizing the different experiments over a very short and uninterrupted period of 

time (2 consecutive days for teams in France, followed by 2 consecutive days for 

teams in the USA, and 2 more days for the teams in Thailand). The participants were 

requested not to communicate to others about their experience, for the sake of 

research validity.  

The risk of testing indicates that participants become familiar with the 

measures and remember responses. This is a potential risk in particular as far as the 

two parts of the team challenge are concerned. On the one hand, the research aims to 

measure if learning from one challenge leads to the creation of knowledge and its 

application in the second challenge. But this knowledge should be more than just 

remembering data or information. The choice of the Glasstap® team challenges is 

made so that the learning is around the general concept of problem solving, but 

without the possibility of simply repeating an action from one challenge to the next, 

since both challengers are different and independent. 

The selection of participants can impact the research outcome. This threat has 

been remedied by identifying Glasstap® team challenges with two characteristics: no 
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specific expert knowledge gives an advantage in the problem resolution, and the 

type of problem is designed so that the key to resolution lies in the collaboration 

and communication between the different members of the team. The design of the 

challenge is so that it is the team as a whole that impacts the result, and not so much a 

few individuals in the team.  

 Other possible threats to research validity (Creswell, 2009) are not applicable: 

history, maturation or regression (one team experiment takes place in a half day), 

resentful demoralization or compensatory rivalry (all teams participate in the same 

challenges) or instrument changes (not applicable). 

3.4.2. External Threats to Validity and Remedy 

Interaction of selection and treatment, as well as interaction of setting and 

treatment are possible threats to validity. The specific individuals, the teams they form 

and the overall organization are an important element in the research. The participants 

are knowledge workers in an Engineering department, and the organization is a 

multinational company with activities in several countries. Further experiments in 

other settings, with other groups of knowledge workers, or other types of 

organizations, could confirm the full generalization of the research results.  

Research validity is also confirmed through exchange with participants: a 

summary of the research findings is shared with all participants and their 

management. 

3.5. Research Reliability 

Research data in this mixed method design are collected from questionnaires 

and interviews. These techniques are well established as reliable research tools and 

combining them allows to maximizes the treatment effect and to better observe the 
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research objectives. All questionnaires and interviews are conducted in the native 

language of the participants (English, French and Thai) and double translation 

makes sure the meaning of the different terms is clearly defined in each language. The 

questions are formulated using simple wording that is easily understood. The 

instructions of the Glasstap® challenges remain in the original English language, with 

the syntax simplified where appropriate. In addition, the interviews confirm that 

participants have well understood the questionnaires. All interviews take place in the 

native language of the interviewees. 

This research is a mixed method research with the use of questionnaires, 

interviews and observations. The questionnaires that are used are existing instruments 

designed and validated by other researchers. The interviews bring additional insights 

into the concepts that the research evaluates, and are sound-recorded. Interviews are 

transcribed for key themes and analyzed independently by an independent researcher. 

The actual exchanges between team members during the challenges are sound-

recorded, with codification verified by an independent researcher through a spot 

validation. This approach confirms inter-coder reliability. 

In addition to the actions described, the pilot setting allows to confirm the 

reliability of the overall experiment. In particular, the pilot is used to confirm the 

reliability of the questionnaires, interview questions and the actual Glasstap® 

challenges. Questionnaires and interview questions were equally be validated by 

academics and subject matter experts.  
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3.6. Ethical Considerations 

3.6.1. Confidentiality and Privacy 

 From the start of the research project, confidentiality was clearly 

communicated to both the local contacts (Appendix 11) and all participants 

(Appendix 12). Participant names are not used at all in the research thesis. The 

organization’s name, team location (cities or states in France and the USA) and 

descriptions that would allow identification of a specific team have been removed and 

replaced by generic team names (team USA 1, USA 2, USA 3). In separate 

communication, the Engineering department’s management was informed that the 

researcher would not provide information about individual team members or teams, 

even if requested to do so. The researcher obtained approval for the research project 

from the Vice-President of Engineering and informed the Engineering management 

team of each key step in the research project. 

Each time the researcher sound-recorded interactions, participants were 

explicitly informed about the recording for research purposes, in their native 

language, before the recording started and confidentiality around what participants 

shared was emphasized each time. This disclosure was done: 

- for individual team members, at the one-on-one interview between team member 

and researcher. 

- for sub-groups of two or four team members, at he Professor Warmkote’s Safe and 

A Welsh Holiday challenges. 

- for he entire team of eight, at the family meetings in Professor Warmkote’s Safe 

challenge and at the structured interviews after the completion of both Professor 

Warmkote’s Safe and A Welsh Holiday challenges. 
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When participants did not answer a question during the one-on-one 

interview with the researcher, they were given time to reflect but not pushed to 

provide a reply. 

3.6.2. Mutual Benefit 

Participants contribute a significant amount of time and effort to the research 

at the three phases of the experiment (and in particular at phase T where they spend a 

half day). The researcher ensured that both the participants and the organization see a 

benefit from participating in this research. 

For participants, the benefit is at three levels: (1) discovery and practice of the 

tool of concept mapping, new to all of them; (2) a half-day challenge focusing on 

communication and collaboration with the colleagues in their regular working team 

and (3) a description of the intermediate and final research results with key findings 

and suggestions for practical application (each time a two-page document). 

For the organizations, the benefit is at two levels: (1) discovery of the research 

model around team psychological safety, team learning and tem knowledge creation 

and (2) a description of the intermediate and final research results with key findings 

and suggestions for practical application. 

3.7. Research Limitations 

The research takes place in a single multinational organization, with 

Engineering activities in Thailand, France and the USA, and in established teams 

made up of engineers. Although these are limitations, it also brings advantages in that 

it limits the number of variables that could affect the research analysis (Gray & 

Meister, 2004). 
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Knowledge sourcing is potentially constrained by the types of tools 

available and the degree to which an organization’s culture encourages 

knowledge sharing. To control for both possible confounds, we collected data 

from within a single organization. (Gray & Meister, 2004, p. 826) 

In order to confirm the generalizability, other research would need to be 

performed in other settings and look at other groups of knowledge workers. 

As far as the cultural dimension is concerned, this research only looks at teams 

in Thailand, France and the USA.  

Finally, although team learning is influenced by several factors, this research 

deliberately looks only at team psychological safety as an independent variable. The 

choice of the Glasstap® challenges, the organization and the profile of the team 

members contribute to minimize the influence of other elements that can influence 

team learning. 

3.8. Research Assumptions 

The main assumption of this research study is that team psychological safety 

has an impact on the knowledge created in a team, and that team psychological safety 

in turn is influenced by culture. Further, another key assumption is that the choice of 

the department from which the teams are selected (Engineering groups) is 

representative for a significant part of knowledge workers in organizations in 

Thailand, France and the USA. 



       

CHAPTER 4 

DATA COLLECTION AND ANALYSIS 

4.1. Research Preparation 

This section describes the preparation of the experiment, the pilots and the 

changes to the research design resulting from them, the initial contact with the 

organization and the setting up of the main steps of the experiment with the different 

teams in the different countries. 

4.1.1. Identifying the Reference Concepts 

The measurement approach for the sharedness of task-related team knowledge, 

and the changes over time of the level of sharedness, is based on Johnson et al. 

(2008). The starting point is the creation of a ‘reference’ concept map by experts in 

the domain. The theme of the concept map used in this research is “problem solving 

in a team”. In order to create the key concepts that participants would be using for the 

creation of their concept maps, ten top managers from the Engineering division 

(managers of the participants, or managers of managers of the participants) were 

contacted by email and asked for their collaboration. These managers had already 

been informed about the research project that would involve some of their team 

members. The researcher created a PowerPoint support document explaining what a 

concept map is, giving examples of concept maps on a variety of topics, highlighting 

some recommendations about creating a concept map, and giving step-by-step 

instructions on how to create a concept map (J. D. Novak & Cañas, 2008; Zeilik, 

2014). The managers were asked to create their own concept map around the question 

“What are the key elements for problem solving in a team?”, with a recommendation 

to use around 20 or 30 concepts (J. D. Novak & Cañas, 2008). In total, five managers 
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sent their concept map within the deadline. The researcher analyzed the concept 

maps, looking for the different concepts that had been used by the managers. 

Some concepts were very similar and a unifying terminology was proposed. For 

example, plan, action plan, action plan definition and actions, different concepts used 

by the managers, was summarized as a single concept “action plan”. From the five 

concept maps, the researcher summarized in total the 15 concepts that were used by 

multiple managers and that represented together the concept maps’ contents. This 

final list of 15 concepts was sent back to the five managers who had sent in a concept 

map, asking for their comments and validation. No comments were made, and the 

validation of the list of 15 concepts was obtained in writing.  

The 15 concepts are: action plan, analysis of problem and context, 

communication, creative ideas, diverse points of view, implementation and follow up 

including reporting, knowledge and experience, leadership, meeting, ownership, 

problem solving tools and methodologies, sharing, team, timing and deadline, and 

trust. This list of 15 concepts was used for the different concept maps that the 

participants created to reflect their understanding of the topic of “problem solving in a 

team”. 

4.1.2. Preparations for the Pilot Run 

4.1.2.1. Team Psychological Safety. Amy Edmondson uses a seven-statement 

tool to measure team psychological safety, with a Likert scale evaluation. In the 

original research, four statements are formulated in a positive way (“Nobody on this 

team would do anything to counter my effort”) whereas three statements are 

formulated in a negative way (“It is difficult to ask other members of this team for 

help”, “If you make a mistake on this team, it is often held against you” and ”People 
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on this team sometimes reject others for being different”). In order to avoid 

translation issues with answering a mix of positive and negative statements using 

the same Likert scale, the researcher modified the three statements to turn them into 

positive ones (“It is easy to ask other members of this team for help”, “If you make a 

mistake on this team, it is not really held against you” and “People on this team never 

reject others for being different”).  

Reversing questions or statements in a questionnaire is a common practice to 

ensure participants pay close attention to the answers they select. The researcher 

decided however to remove the reverse statements in the team psychological safety 

instrument for two reasons. A first use of the original instrument translated into Thai 

language, with a group outside of the scope of this research, indicated that several 

participants answered mistakenly some of the reversed statements. It seems 

participants struggled with the combinations of the positive and negative statements 

on the one hand, and the Likert-scale levels (which have positive and negative 

descriptions as well) on the other hand. Secondly, at phase T-1 and T+3, the research 

instrument is filled out under the supervision of the local contact in each location, but 

without the local contact verifying participants’ answers (for reasons of 

confidentiality). If a participant answers mistakenly the reversed statements because 

of lack of attention, it would be impossible for the researcher to detect and correct this 

and the information for the team psychological instrument would become incomplete. 

The final statements used to measure team psychological safety are shown in 

Appendix 14. 

4.1.2.2. Team-related team mental model instrument. The statements in the 

Johnson team-related team mental model instrument (Johnson et al., 2007) ask for 
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participants’ observations about “my team” whereas the statements in Amy 

Edmondson’s instrument refer to “this team” (Edmondson, 2004). For reasons of 

coherence and clarity for the participants, the statements in the team-related team 

mental model instrument were modified to refer to “this team”. 

In addition, whenever the researcher exchanged with a participant (during the 

one-on-one interviews) or with the entire team (during the actual experiment) 

participants were frequently reminded and emphasis was each time put on the fact that 

the research looked at “this team”, meaning the eight specific people that formed each 

team, as opposed to other teams of which certain participants could be part. 

4.1.2.3. Likert scale. The researcher had the choice between 5 and 7-point 

Likert scales. Although the original development of the team-related team mental 

model instrument (Johnson et al., 2007) used a 5-point scale, the researcher opted for 

a 7-point Likert scale. The reason is that the main objective of the research was to 

measure changes in the different concepts, over the period of the experiment, rather 

than absolute values. On a 5-point Likert scale, the difference between two levels (for 

example from “agree” to “strongly agree”) is quite strong and participants must feel a 

clear difference to more from one level to the next. On the 7-point Likert scale, the 

difference between two levels is more nuanced (for example “somewhat agree” and 

“agree”). The 7-point Likert scale allows for more nuances and was therefore the most 

appropriate scale in the context of this research.  

4.1.2.4. Team challenges. The researcher used two commercially available 

challenges related to team development and team building, namely Professor 

Warmkote’s Safe and A Welsh Holiday, created and copyrighted by Glasstap®. These 

challenges are explicated further below and the full details of the challenges are 
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available in Appendix 2. The researcher prepared a standard basic explanation and 

shared this with each team before starting the challenge, describing the context of 

the challenge, time constraints and expected deliverables, and emphasizing that 

communication and collaboration between the team members were key to 

successfully completing the challenge. A number of modifications were made to the 

Glasstap® challenges prior to the pilot run, and these modifications and their reasons 

are explained in the following sections. 

4.1.2.4.1. Challenge #1: Professor Warmkote’s Safe. The Professor 

Warmkote’s Safe challenge splits the team into four sub-groups, representing the four 

daughters of Professor Warmkote, with each sub-group receiving partial information 

about themselves and the other siblings, and partial information about the codes to 

open a safe. The target of the challenge is for the four sub-groups to exchange 

information, to find out who is who, and to discover the correct combination of codes 

to open the safe. The four sub-groups can communicate one-on-one (meaning 

members of one sub-group to members of another sub-group) as many times as they 

want through a telephone exchange, and a limited number of times in face-to-face 

exchanges. 

Several modifications were made to the Professor Warmkote’s Safe challenge. 

First, the total time recommended for the challenge is 75 minutes. Because of 

practical constraints and the design of the experiment (two challenges, team-level 

debriefing interviews, individual questionnaires and concept map generation), the 

duration for this challenge was limited to 60 minutes.   

Second, the four sub-groups receive instructions in the form of “letters” that 

Professor Warmkote sends to each of his four daughters. These letters contain a lot of 
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information, some of which is completely irrelevant to solving the challenge, as 

highlighted in the Professor Warmkote’s Safe Guidelines (Appendix 2.3). In 

addition, the vocabulary used is very rich and somewhat eccentric, reflecting the 

particular personality of Professor Warmkote. One example is the following first 

paragraph from a letter to one of the daughters, 

I’m beside myself with excitement. Now, isn’t that a strange phrase? I wonder 

where it came from. I mean, how could one possibly be beside oneself, unless 

of course, one was living two parallel lives and was somehow aware of it, 

which seems slightly implausible, all things considered.  

or another one, where Professor Warmkote refers to Spencer, his cat, and Mrs. 

Hinckelbottom, his housekeeper, 

I myself have been very busy. This very morning I was up at the crack of 

dawn and working on some further improvements to my elixir. It’s even more 

powerful than before. The other day I tested a small drop on Spencer. By the 

end of the day I had about 1,000 cats on the front lawn mewing and scratching 

at the door. Poor Spencer seemed very embarrassed by it all – he spent all day 

in his basket and didn’t venture outside at all the next day. Mind you that 

didn’t stop Mrs. Bobble’s Persian, which clambered through the bathroom 

window to get at him. Mrs. Hinckelbottom had such a job dragging the mangy 

thing off – Spencer was quite shocked.  

Note that the information contained in the two above paragraphs is not needed 

at all to solve the challenge. For participants whose first language is not English, there 

would be too much time and effort spent to understand the long and complex 

sentences that make up the letters Professor Warmkote sent to his four daughters. The 
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researcher therefore decided, before the first pilot, to significantly simplify the 

content and the style of the instruction letters. The content that was not relevant to 

solving the challenge was simply removed, reducing by more than 50% the text the 

participants would have to read. In addition, the remaining text was simplified so as 

not to create confusion around specific expressions. For example, the paragraph 

How is your boyfriend? Nice man I thought – though a bit flamboyant for you 

perhaps? I’d have thought he was better suited to one of your arty sisters. Does 

he like gardening as much as you? I’d have thought he was more suited to 

sitting on the porch sipping Pimms, but you can’t always tell upon first 

meeting someone what they’re really like can you?  

was shortened to contain only the information essential to the challenge and 

simplified to avoid complicated words, resulting in the following simplified 

paragraph: 

How is your boyfriend? Nice man, although a bit special for you maybe? I 

think he would fit better with one of your sisters who like the arts.  

The researcher revised all the information (all the “letters”) from the Professor 

Warmkote’s Safe in this way, making sure that the simplified information still 

contained the clues necessary to solve the challenge. 

4.1.2.4.2. Challenge #2: A Welsh Holiday. The A Welsh Holiday challenge 

splits the team into two groups, with each sub-group receiving different instructions 

and a map of a part of Wales. The target of the challenge is for the members of each 

sub-group to find out, from the instructions, where on the map they are located, and to 

identify a location on the map to meet the other sub-group, given a number of 
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instructions and constraints. The two sub-groups can communicate as many times 

as they want through telephone conversations.  

The instructions for A Welsh Holiday are simple and clear, and have been used 

without modification. As suggested in the A Welsh Holiday Guidelines (Appendix 

2.2), basic explanations about map-reading and identification of a point on the map 

were described, explained to the team before the start of the challenge, and given out 

as a hardcopy for further reference during the challenge. 

4.1.2.5. Creating the concept maps. At three times during the experiment 

(identified as phase T-1, T and T+3), participants create a concept map around the 

issue of “problem solving in a team”. The researcher created a PowerPoint guideline 

document to explain to the participants, in a kick-off session, the key elements of a 

concept map. This session included a test run where participants create a concept map 

of their own Engineering department (“What is the mission of our Engineering 

department?”). The presentation concluded with the five-step process of the creation 

of a concept map. These instructions were summarized in a single sheet that 

participants received as a reminder each time they created a concept map (Appendix 

8).  

In the literature on concept maps, a number of choices were available to me as 

a researcher (J. D. Novak & Cañas, 2008; J. Novak & Cañas, 2006; O’Connor et al., 

2004). The first is whether to allow participants to add any concepts they consider 

important, yet not present in the list of concepts provided. The second choice is on the 

directionality of the links between concepts, with the options (1) A−B simple link 

without direction (2) A→B a higher order concept impacts a lower order concept (3) 

A←B a higher order concept is impacted by a lower order concept and (4) A↔B a 
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higher order concept and a lower order concept both impact each other (Johnson 

et al., 2005). For the pilot run, participants were given the option of adding any 

number of concepts they deemed needed, and to create links between concepts with 

any of the four types of directionality (A−B, A→B, A←B or A↔B). 

The 15 pre-identified actual concepts were printed out on separate stickers that 

participants positioned on an empty form, in the order from general concepts at the 

top to specific concept at the bottom, and with the links they estimated as important.  

4.1.2.6. Setup of the team challenges. The team with eight members is split 

in sub-groups for each of the two challenges: four sub-groups of two for Professor 

Warmkote’s Safe and two sub-groups of four for A Welsh Holiday. For each team, the 

choice was left up to the participants about how they would organize themselves, and 

about who would be working with whom in the sub-groups. The way the team 

members organized themselves in sub-groups depends on the interpersonal relations 

within the team, and is more appropriate than a random or assigned division. The 

composition of the sub-groups has a limited impact on the performance in the 

challenges, since the key to solving the challenges lies in the interaction and 

communication that occurs between the different sub-groups, even more so than the 

interaction and communication within the sub-groups. 

For practical reasons, all experiments were run in a single large conference 

room, with sub-groups working at tables in the corners of the room and partitions 

positioned so that sub-groups cannot see what other teams are doing and cannot hear 

the discussions that take place at locations different from their own. The “telephone” 

conversations (using a phone or walkie-talkies, as suggested in the challenge 

guidelines, see Appendix 2.2 and 2.3) were replaced by exchanges where participants 
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from one sub-group talked to those from another sub-group, with a partition in 

between to simulate the fact that there is no face-to-face contact. 

All interactions were sound-recorded by electronic devices at the different key 

locations, namely at the working tables of the sub-groups and the central table for the 

group meetings (family meetings in the Professor Warmkote’s Safe challenge).  

4.1.3. Main Findings from the Pilot Runs 

A first pilot run was organized in November 2013 with a team of eight Thai 

nationals from the same organization as the intended final research, but from the 

Logistics rather than the Engineering department. The pilot involved all steps of the 

research. All questionnaires were translated and the interviews were conducted in 

Thai, the mother tongue of the pilot participants. The instructions for the challenges, 

with the modifications as explained above, were in English. The findings from the 

pilot led to a number of changes in the research setup, which are described in the 

following sections. 

4.1.3.1. Team-related team mental model instrument. After the final phase 

of the pilot, participants were asked about their thoughts on the sequence and use of 

instruments. The instrument to evaluate the team mental model about the team-related 

team knowledge (Johnson et al., 2007) had already been reduced from the original 42 

statements to 33 statements by removing those statements that evaluate the team’s 

psychological safety (since this concept is seen as an independent variable in this 

research), as explained in section 3.3.3.2. All participants agreed that the remaining 

33 statements were quite lengthy with some of them quite difficult to answer. In 

addition, a few statements were confusing and not clearly understood, which was 

partly, but not only, due to translation. Since evaluating the team mental model occurs 
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three times over the full experiment (at T-1, T and T+3), each participant fills out 

the instrument with the 33 statements (Johnson et al., 2007) three times. Given the 

feedback from the pilot, the researcher decided to revisit the instrument and evaluate 

the options to reduce the number of statements and to clarify those remaining as 

necessary.  

The instrument was developed by Johnson et al (2007) to measure the team’s 

mental model about the team members, irrespective of the team task. It looks at 

different aspects of knowledge about team members, including knowledge about 

communication skills, attitudes, and team dynamics and interactions. In the list of 

statements, a number of statements evaluate aspects that are not limited to the team 

members themselves. There are seven statements that evaluate general (as opposed to 

specific) task-related knowledge (pages 444 and 446, and statements 1, 2, 3, 8, 9, 10 

and 12 in (Johnson et al., 2007)). The authors argue that these statements are relative 

to the general tasks of the team, not the specific ones, and are more about ‘common’ 

knowledge about the tasks. This is to some extent contradicting the concept of 

creating a tool that can be used irrespective of the team task, because it could be 

argued that there is no such thing as general tasks or common knowledge that are 

common to every kind of team. The tasks the team is undergoing as part of this 

research experiment (solving the Glasstap® challenges Professor Warmkote’s Safe 

and A Welsh Holiday) are rather different from the kind of tasks the team members 

encounter in their work environment in the Engineering department. The tasks in the 

experiment are closer to solving riddles than to actual job-related tasks. The choice of 

the experiment was done so as to eliminate the impact of any prior or expert 

knowledge from some participants. The team members can learn through this 
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experiment about their interactions, communications and attitudes, but there is not 

really an opportunity to learn about team members capabilities linked to the tasks, 

since these are so different from the tasks in which the team normally engages. The 

purpose of the research is to evaluate how the sharedness of the team’s mental model 

changes over the different phases of the research, and not to measure in an absolute 

way all aspects of the team’s mental model. Changes can only be linked to the 

research if there is a learning opportunity during the experiment. Further, keeping 

statements in the instrument that refer to tasks (whether general or specific) could 

even confuse the team members, as occurred in the pilot, since there is no task 

similarity between the experiment and their actual work roles. The researcher 

therefore decided to remove these seven statements, reducing the total number of 

statements from 33 to 26. 

In addition to the seven statements described by Johnson et al. (2007) as 

relative to the task, the researcher analyzed in detail the full list of statements, and 

decided, for the same reasons described in the previous paragraph, to remove an 

additional four statements, namely: statement 7 “This team discusses its goals and 

attains the agreement of teammates”, statement 17 “This team likes to do various team 

tasks”, statement 25 “This team understands their roles and responsibilities for doing 

various team tasks” and 31 “This team undertakes interdependent tasks”. These four 

statements, although asking about attitudes, are very much focused on the task. 

In total, 11 statements were removed from the questionnaire from Johnson et 

al. (2007), resulting in a team mental model questionnaire of 22 statements (Appendix 

14). This provided the double benefit of having fewer statements for the participants 

to answer and having statements uniquely focused on team interaction, 
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communication and collaboration, and not on tasks, whether general or specific 

ones. These adjustments covered the feedback received from the participants in 

the first pilot, and the participants to the second pilot did not raise any issues 

regarding the team-related mental model questionnaire. 

A basic statistical analysis was performed on the results of the pilot to evaluate 

the impact of the reduction in statements. The Likert scale was transformed into a 

value scale (from 1 = completely disagree until 7 = completely agree) and 

participants’ answers to the 33 statements were transformed into values, for the 

evaluations before the experiment (T-1), just after the experiment (T) and three weeks 

after the experiment (T+3). Johnson (2007) indicates that the “standard deviation 

would be indicative of the degree of spread of the average scores for each item. These 

calculations could then be combined for an overall measure of knowledge sharedness” 

(Johnson et al., 2007, p. 448).  

The standard deviation was calculated for each of the 33 original statements, 

at three different times (T-1, T and T+3). If the team’s shared understanding increases 

over time, the team’s standard deviation at T-1 is larger than at T, and is larger at T 

than at T+3. The average value of each statement could increase or decrease as the 

shared experience can either enhance or reduce the level of agreement with the 

particular statement. It is the team’s standard deviation that indicates to what degree 

the team develops a more or less shared view about all the members in the team.  

From the 33 original statements, a total of 12 had a standard deviation that 

became smaller at the three measuring points (stdev(T-1) ≥ stdev(T) ≥ stdev (T+3)). 

For the reduced list of 22 statements (Appendix 14), a total of 11 statements have a 

standard deviation that reduced at the three measuring points. This means that the 
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reduced list of 22 statements is really more relevant to the type of experiment that 

is being run, and that these statements capture in a complete and sufficient way 

those key elements of the team’s knowledge about itself that changes through the 

experiment. This evaluation confirmed to the researcher that the reduced list of 22 

statements is both more convenient for the participants and more appropriate for the 

experiment. 

4.1.3.2. Questionnaire translation. From the exchanges with the pilot 

participants, a number of translated statements raised uncertainty about the actual 

meaning. The translation of these statements was revised using simpler terminology. 

4.1.3.3. Creating the concept maps. Pilot participants quickly understood the 

principle of the concept map and had little difficulty in creating their individual 

concept map following the five-step process. A few instructions were added or 

emphasized in the PowerPoint guideline document based on questions participants 

had and on the concept maps they created. The researcher created an additional 

section in the PowerPoint guideline document with examples of what concept maps 

should not look like, and used this updated document for the second pilot session and 

the actual research experiment. There were no issues relative to incorrect concept 

maps the first time (phase T-1) participants created their concept maps, but there were 

some errors later on (phases T and T+3) as discussed in section 4.1.4.3. 

In the pilot, the participants had the option to add their own concepts, and to 

use connectors of any of the four available types. A preliminary analysis of the eight 

concept maps of the pilot team quickly highlighted the challenge in applying the 

methodology to evaluate the sharedness of the team knowledge (Johnson et al., 2007) 

and the evolution of this sharedness over the different phases (T-1, T and T+3) of the 
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experiment. With the option of adding concepts, and the four possible types of 

connectors between each pair of concepts, the analysis and comparison of the 

concept maps of eight members in a team becomes extremely complicated. Since the 

focus is on evaluating the evolution of the sharedness of the team knowledge, and not 

the absolute representation of the team knowledge, leaving these options creates a 

very large data set that is not aligned with the purpose of this research.  

The researcher therefore decided to limit the options around creating the 

concept maps by asking participants to use only the pre-identified concepts (giving 

them the flexibility of using a minimum of ten out of the 15 concepts available) and to 

use only non-directional connectors (A−B). Although these constraints limit the 

participants in their freedom of creating concept maps, they simplify the analysis and 

allow focus on the main objective of the research, which is to evaluate the level of 

task-related sharedness in the team’s mental model and the evolution of this level over 

the phases of the experiment. These changes were applied to the second pilot session 

and the actual research experiment.  

4.1.3.4. Team challenges. During the team challenge, several participants 

asked for clarification about the instructions and information sets, in particular for the 

Professor Warmkote’s Safe challenge. All these questions related to an incomplete 

understanding of the English language. This confirmed to the researcher the need to 

further simplify the instructions. 

Since the team did not successfully complete either of the two challenges in 

the allotted time, the researcher developed a simple 4-step scale to evaluate and 

differentiate the team progress for each challenge to allow to distinguish outcomes for 

teams that did not succeeded in completing the respective challenges in the allotted 
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time (Appendix 10). This rating scale is used during the actual research 

experiments to grade the different teams’ outcome of the challenges. 

4.1.3.5. Main findings from the second pilot run. The researcher decided to 

run a second pilot run to validate the findings and the different modifications 

following the first pilot run. This second pilot run allowed an opportunity to verify the 

functioning of the sound-recording devices and recording software, which all worked 

fine.  

The main finding from the second pilot was that, despite the simplified 

English language in the challenge instructions (in particular Professor Warmkote’s 

Safe), participants whose native language is Thai spent too much time reading and 

trying to understand the instructions. Based on this, the researcher decided to translate 

all instructions, both for A Welsh Holiday and Professor Warmkote’s Safe, into the 

native language of the participants. The instructions were translated in Thai for the 

teams from Thailand, but also in French for the teams from France. In this way, the 

risk of language competency impacting the research result was eliminated. The 

English version was used for the teams in the USA. Using for each group of 

participants their native language minimized the risk of misunderstandings and time 

spent on language challenges. An example of instructions in the three languages is 

shown in Appendix 15. 

In summary, the main changes applied to the research design based on the 

experience from both pilot runs, in combination with the changes decided before the 

first pilot run, were: 

1.  Simplification and shortening of the challenge instructions to the minimum 

necessary to solve the challenge. 
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2. Reduction in the number of statements in the team-related team mental model 

instrument and simplification in translation of some statements (Appendix 14). 

3. Translation of all instructions to complete the challenge into the native language of 

the participants. 

4. Restrictions in the creation of the concept map, by limiting to use only pre-

identified concepts and using non-directional connectors between links. 

4.1.4. Approaching the Organization and Implementing the Research 

Experiments 

  The researcher’s initial intention was to run the research experiments with 

teams in France and Thailand, from the Engineering teams in Organization Z. The 

researcher contacted the Vice-President of Engineering to explain the purpose of the 

research. He confirmed his interest in the research topic and suggested to expand the 

scope to include teams in the Engineering group in the United States as well. The 

researcher therefore changed the scope to cover teams from all three countries where 

Organization Z has Engineering activities: Thailand, France and the United States. 

Engineering departments in Organization Z have as the main mission to bring new 

products and processes into industrial operations (forming the link between R&D and 

manufacturing), and to support manufacturing activities when performance issues 

occur.  

After this initial approval, the researcher created an information document to 

send to all key Engineering managers in Thailand, France and the USA to inform 

them about the overall outline of the project and to explain the requirements in terms 

of team constitution. Teams were identified that satisfied a number of criteria, one of 

the main ones being their availability to participate in the half-day main experiment 
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(Appendix 11 lists the criteria and explanations sent to the teams). A local contact 

was assigned to coordinate and follow up on logistics in each location. Three 

teams from each country were selected from: two locations in the USA, two locations 

in France and one location in Thailand. For easier reference and anonymity, these 

nine teams are identified as USA 1, 2 and 3; France 1, 2 and 3; and Thailand 1, 2 and 

3. The researcher created a document to explain to the local contacts the different 

steps in the experiment, and their expected coordination roles (Appendix 12). The 

researcher conducted the half-day main experiment on site with each of the teams in 

the different locations (phase T in the research design). The experiment steps before 

(phase T-1) and after (phase T+3) the main experiment were handled by the local 

contacts. Email exchanges and Skype calls with the local contacts were organized to 

answer any questions related to the instructions of the different phases of the 

experiment. 

4.1.4.1. Preparing for and running the experiment. Once the nine teams 

were identified, the researcher sent out a document to all participants explaining the 

purpose of the research and the different phases in the research, emphasizing 

confidentiality (Appendix 13). Dates were re-confirmed for the main experiment 

(phase T) and for the steps before and after the main experiment (phases T-1 and 

T+3). The local contacts scheduled and informed all participants of each step. The 

local contacts received by courier a package containing the empty instrument forms 

and concept map instructions and forms for all the phases of the experiment. This 

package included a PowerPoint Video, by the researcher, giving the explanations on 

the creation of a concept map.  
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The local contacts organized the first session (phase T-1) with the specific 

teams, using the instrument forms and playing the PowerPoint Video with the 

introduction to creating a concept map. The completed instruments and concept maps 

were collected by the local contact and sent to the researcher by express courier. 

The second element of the first step was the one-on-one 15-minute interview 

with each member of each team in order to collect additional information relative to 

team psychological safety, using a structured interview with a list of predetermined 

questions. The schedule for these sessions was created by the local contacts, and the 

interviews were held with the researcher via Internet communication (with France and 

the USA) and face-to-face (for Thailand). For later analysis, all interviews were 

sound-recorded using a software program. Each interview started with a short 

introduction emphasizing both confidentiality and the fact that the conversation was 

recorded for research purposes.  

The second step of the experiment (phase T) was completely managed by the 

researcher, who was on site for a half day with each of the nine teams in the USA, 

France and Thailand. The researcher gave the same instructions and explanations (in 

the local language) to each team, and ran the second step, which included Professor 

Warmkote’s Safe and A Welsh Holiday challenges, team debriefing sessions and the 

filling out the questionnaires, and creating the concept maps. All exchanges between 

sub-groups were recorded by several sound-recording devices and appropriate 

software programs, with the participants informed before the challenge that 

conversations were recorded for research purposes.  

The third and final step of the experiment (phase T+3) was again completely 

managed by the local contact, using the questionnaire forms and concept map forms 
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and instructions. The completed instruments and concept maps were collected and 

sent to the researcher by express courier by the local contacts. 

4.1.4.2. Recording and encoding the experiment data. All information from 

the three phases of the experiment was recorded and encoded for each of the nine 

teams and the total of 72 participants: 

1. One-on-one interviews (15 minutes per participant): interviews were sound-

recorded and encoded using the thematic analysis strategy to identify main or 

recurring themes in the different teams. 

2. Questionnaires around team psychological safety (Appendix 14): results were 

encoded in an Excel file to allow for easy analysis (one-time recording at T-1), while 

original paper copies were stored. 

3. Questionnaires around team-related team mental model (Appendix 14): results 

were encoded in an Excel file to allow for easy analysis, for each of the three 

measurement points (T-1, T and T+3), while original paper copies were stored. 

4. Concept maps: the concept maps created at the three phases (T-1, T and T+3) were 

encoded in an Excel file according to the methodology developed by Johnson et al. 

(2008). A simple algorithm was created to count the number of shared connections the 

different team members created, and to measure the evolution of this degree of 

sharedness over the experiment period. In addition, an algorithm was created to 

identify those concepts that team members did not use. 

5. Team challenge interactions: the conversations and interactions during the team 

challenges were sound-recorded and encoded: more explanations about this process 

are in section 4.1.4.4. 
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6. Team challenge results: the results of the challenges were given a score from 1 

(no progress) to 4 (successful resolution of the challenge) (Appendix 10). 

7. Team debrief after each challenge: the 15 to 20-minute team interview after each of 

the two challenges, using the structured interview questions (Appendices 4 and 5), 

was sound-recorded and encoded to identify main or recurring themes in the different 

teams. 

4.1.4.3. Difficulties encountered during the actual research experiment. 

Despite the preparation and close coordination with the local contacts, the following 

difficulties occurred during the actual research experiment. 

In teams Thailand 1 and France 2, one team member didn’t show up for the 

team challenge at T. In the case of Thailand, the person was called for an urgent trip 

abroad, and in France, the team member simply forgot and was in a different location 

on the appointed day. In addition to not having participated in the two challenges, the 

measurements for the team-related team mental model and the concept map at T do 

not exist for these two individuals. The researcher decided to keep all other data as 

such, because although a team member was missing from the actual challenge, all 

statements related to “this team” made by the other team members (at T-1, T and T+3) 

included the missing member. Although the concept map at T is missing for these 

absent team members, they both did create the concept maps at T-1 and T+3. Since 

the subsequent analysis primarily looks at changes between T-1 and T+3, the missing 

concept maps at T do not impact this analysis. For these reasons, the researcher 

maintained the other data and measures at the different phases without changes. 

In team France 1, one team member participated in both challenges at T, but 

needed to leave immediately after the A Welsh Holiday challenge. This participant did 
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not complete the team-related team mental model instrument and concept map at 

T, but these elements are complete at T-1 and T+3. For the same reasons as above, 

the data from this participant have been included in the overall analysis.   

In team USA 1, the eight individuals initially identified formed a clear team. 

However, one team member had a business constraint and could not participate in the 

different phases of the research. The team manager therefore proposed an eighth 

participant, external to this team, to join the team to make up the total number of eight 

requested to run the research experiment. This added person belonged to an affiliated 

department, and all team members had regular working exchanges with this member. 

This setup was agreed upon before the start of the experiment. In all exchanges with 

the team members, it was made clear that the eighth person was not really part of the 

team, and the participants were asked to think of the seven team members rather than 

the total of eight when answering statements about “this team”. Although the eighth 

person participated in all steps of the research, from T-1 to T+3, all the questionnaires 

(for team psychological safety, and team-related team mental model) and the concept 

maps created by this eighth member were removed from the analysis. The only role of 

the eighth person was to enable running the A Welsh Holiday and Professor 

Warmkote’s Safe challenges smoothly with eight participants. 

Both teams USA 2 and USA 3 came from the Engineering division located in 

the same office. The instruction given to both the local contact and the managers with 

respect to identifying the team members for the research project included “team 

members must regularly work together (projects, action plans …) and not only share a 

boss or working space” (Appendix 11). This instruction seems to have been 

misinterpreted by the people in charge of identifying the participants of USA 2 and 
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USA 3. This came to light during the one-on-one 15-minute interviews, when a 

number of members of each team indicated that they had been “part of this team 

since about one week, when I was informed about this research project”. At that point, 

it was too late to change the make-up of the teams since dates and availabilities had 

been fixed. It was later confirmed that while the members of USA 2 and USA 3 did 

belong to the same overall department, and did have offices in the same location, each 

team of eight came from different sub-departments of the overall Engineering 

department. Most of the team members had indeed worked with the other members of 

the team, but there were a few cases where members in both USA 2 and USA 3 had 

never worked with particular others and had only a relationship of saying “Hello” 

when passing one another in the office. This was not the intention of the research: 

teams were expected to have a sense of being a team from their working history and 

interpersonal relations. 

Upon analyzing the different questionnaires, the researcher found that, in the 

team-related team mental model instrument (22 statements in total, Appendix 14), a 

few participants skipped or forgot to rate certain statements. This was the case for in 

total ten statements out of the total of 16,368 statements (22 statements x 8 

participants x 9 teams x 3 times T-1, T and T+3). Five skipped statements occurred at 

T-1, three at T and two at T+3. There was no pattern as to which statements were 

skipped, and it was each time different participants who skipped them. It therefore 

seems quite likely that this is an oversight on behalf of the participants (maybe filling 

out the questionnaire a bit too quickly, and not revising before submitting). 

Upon analyzing the different concept maps, the researcher found that, despite 

the initial explanations of the five-step process of the concept map creation at T-1, 
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and despite these steps being reminded at T and T+3 when concepts were to be 

created, a total of five concepts maps out of the total of 216 concept maps (8 

participants x 9 teams x 3 times T-1, T and T+3), were incomplete and could not be 

analyzed (certain concepts were positioned on the map without any connectors, or 

concepts at one level were not connected to any concept at a higher level). These 

invalid concept maps occurred only at T and T+3. There was no pattern as to the 

participants who created invalid concept maps: for each invalid concept map, the two 

other maps created by the same participant at the other phases of the research were 

valid. It therefore seems quite likely that this is an oversight on behalf of the 

participants (maybe completing the concept map too quickly without re-reading the 

instructions, and not revising before submitting). 

 The missing statements and the incomplete concept maps were excluded from 

the data analysis. Given the very low number of missing data, compared to the overall 

set of data, this is expected not to impact the overall validity of the analysis.  

4.1.4.4. Evaluating the team learning behaviors: encoding the team 

interactions. The team challenges, Professor Warmkote’s Safe and A Welsh Holiday, 

are designed so that the participants in the sub-groups need to communicate with each 

other, as well as with members in the other sub-groups, in order to solve the challenge 

successfully. Teams that effectively exchange information, listen to information 

received from others, and are open to having their views challenged by others, will 

more easily succeed in solving the challenge within the time constraints than teams 

where participants fail to do so. Recall that the eight members of the team are split 

into sub-groups for these challenges: two sub-groups of four for A Welsh Holiday, and 

four sub-groups of two for Professor Warmkote’s Safe. 
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4.1.4.4.1. Identifying relevant interactions to evaluate learning 

behaviors. The key to solving these challenges is embedded in the exchanges that 

occur between these different sub-groups, because this is where the partial 

information each sub-group has is either validated or corrected by the information that 

the other sub-groups have in their possession. These interactions between sub-groups 

happen in the following instances: 

1. for Professor Warmkote’s Safe: 

a. ‘phone calls’ between any two pairs of ‘sisters’, where one sister (daughter of 

Professor Warmkote) is represented by one sub-group of two participants; there are no 

constraints relative to these phone calls, either in terms of duration or frequency, other 

than the overall time constraint of the entire challenge (60 minutes); 

b. ‘family meetings’ between all four ‘sisters’ (or all four sub-groups with all eight 

team members); the instructions limit these family meetings to a total of five 

occurrences maximum, with each meeting taking a maximum five minutes (time 

measured by the researcher).  

2. for A Welsh Holiday: ‘phone calls’ between the two families, each family is 

represented by a sub-group of four participants; there are no constraints relative to 

these phone calls, either in terms of duration or frequency, other than the overall time 

constraint of the entire challenge (60 minutes). 

In addition to these inter-sub-group exchanges and interactions, other intra-

sub-group interactions take place, namely: 

1. for Professor Warmkote’s Safe: 

Each sub-group (pair of participants) receives a set of letters sent to them (as 

one of the daughters) by their father Professor Warmkote. These letters contain 
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information about the code needed to open the safe and information about the 

different sisters. The participants in each of the sub-groups read the content of 

their letters and try to validate or complete the partial information contained in their 

letters through phone calls with the other sub-groups or through the family meetings 

(described above). The actual conversations between the two participants within a 

sub-group contain very few “learning behaviors” because both are reading and trying 

to understand the same information set. There is no conflicting information that these 

participants have to sort out, or no defending of particular positions, because they 

have the same information written out clearly (and in their native language). These 

intra-sub-group exchanges, for the Professor Warmkote’s Safe challenge, contain very 

few or no interactions of the category of learning behaviors (asking for help, seeking 

feedback, speaking up about concerns or mistakes, boundary spanning and innovative 

behaviors) and these exchanges are therefore not used to evaluate the learning 

behaviors within the team. 

2. for A Welsh Holiday: 

Each sub-group of four participants receives a map and a set of instructions, 

and needs to find first their group’s location on the map and then to identify a location 

to meet the other sub-group, and the way to get there, given a number of constraints. 

The conversations and interactions within the sub-group of four contain a number of 

“learning behaviors” because the group needs to find out particular locations on the 

map, with very little precise information. Some participants in the sub-group come up 

with certain ideas, and others disagree or propose what they think are better options. 

Members of the sub-group need to discuss, convince or negotiate, to come to a 

common point of view for the sub-group. These intra-sub-group exchanges, for the A 
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Welsh Holiday challenge, contain multiple interactions in the category of learning 

behaviors, just like the inter-sub-group exchanges, and these exchanges are 

therefore included to evaluate the learning behaviors within the team.  

In summary, the following exchanges between sub-groups in the two 

challenges that make up the design experiment are used to analyze learning behaviors: 

all pair-to-pair (sister-to-sister) phone calls and all family meetings (four sisters) for 

the case of Professor Warmkote’s Safe, and all phone calls (from one family to 

another) and the intra-group discussions (for both families) for the case of A Welsh 

Holiday. These passages in the sound recordings were identified (starting and ending 

times) for further analysis. 

4.1.4.4.2. Measuring the learning behaviors in the exchanges between team 

members. Learning behaviors are looking for feedback, asking for help, speaking up 

when mistakes occur, boundary spanning and developing innovative behavior. Teams 

that display these behaviors are frequently said to demonstrate a high level of learning 

behaviors (Edmondson, 2004). On the opposite end of the spectrum, teams where 

participants push through their own ideas without listening to others, avoid speaking 

up even if they disagree with a conclusion being proposed, or shoot down any new 

way of looking at the situation are demonstrating a low level of learning behaviors. 

The different interactions between sub-groups of the total team (phone calls, 

family meetings, etc.) described in the previous section offer multiple opportunities 

for participants to engage in team learning behaviors, or not. When confronted with a 

piece of information that seems at first incompatible with the information they 

currently hold, members of the sub-group can either ask questions to clarify their 

understanding, ignore, or simply reject the information right away as being incorrect. 
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When trying to complete the incomplete information they possess, a sub-group 

can either look to validate their understanding by asking questions to another sub-

group, or they can declare their point of view as the one that holds true. When the 

team is moving towards a conclusion that is incompatible with a key piece of 

information a sub-group holds, this sub-group can highlight the erroneous conclusion 

with the other sub-group(s), or withhold it for fear of impacting the team consensus. A 

sub-group can engage with other sub-groups and focus solely on completing the 

information they need to better understand their own situation, or they can try to 

understand more about the other sub-group’s situation. There are different ways the 

sub-groups can interact, and the behaviors they demonstrate during the exchanges can 

be rated along a scale of “positive learning behaviors” all the way to “negative 

learning behaviors” where negative learning behaviors are in fact the opposite of the 

learning behaviors defined by Amy Edmondson (2004). Sometimes an exchange 

between two sub-groups can demonstrate positive learning behaviors, while a few 

minutes later, another exchange between different sub-groups demonstrates negative 

learning behaviors. One team meeting (family meeting in Professor Warmkote’s Safe) 

may demonstrate positive learning behaviors when participants help each other to 

complete information, build on each other’s input to complete and validate key parts 

of the challenge, or come up with a new idea to accelerate progress to complete the 

challenge. Another team meeting may show very different behaviors, with some 

participants trying to push through their opinion, ignoring suggestions from other 

team members or reacting only to information that is consistent with their own.  

In order to ‘measure’ the level of team learning behavior in the different 

exchanges, the researcher created an evaluation form, with different levels of 
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collaborative behaviors on a scale from -2, -1, 0, +1 and +2, where -2 is the lowest 

level of negative team learning behavior and +2 is the highest level of positive 

team learning behavior (Appendix 16). Separate but similar scales were developed for 

the five learning behaviors (Edmondson, 2004), namely asking for help, seeking 

feedback, speaking up about concerns or mistakes, boundary spanning and innovative 

behaviors. The researcher rated the different passages with exchanges between sub-

groups in the team challenge between -2 and +2 according to this scale (an example of 

an actual manually recorded evaluation is shown in Appendix 17). This rating was 

validated by an evaluation done by an independent researcher, for a total of five 

passages to confirm researcher independence.   

4.2. Research Findings 

This section contains the description of the findings from the research. 

4.2.1. Team Psychological Safety 

4.2.1.1. Quantitative view of team psychological safety. The team 

psychological safety is measured quantitatively using Edmondson’s questionnaire 

(2004) in the native language of the participant. The questionnaire is filled out using a 

7-point Likert scale, and measured as an independent research variable at phase T-1. 

The answers from each participant were encoded into an Excel sheet and averages and 

standard deviations were calculated for each of the nine teams. The average shows the 

overall level of the team psychological safety and the standard deviation allows to 

evaluate the extent to which all team members’ answers are very similar (low 

standard deviation) or if there is an important difference between certain participants 

(high standard deviation). The averages and standard deviations for the team 
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psychological safety for each team are shown in Table 6 and represented 

graphically in Figure 6. 

Table 6 Averages and standard deviations for team psychological safety for all teams 

at team level at country level 
team 

members 
average 

(scale 1-7) 
standard 
deviation 

average 
(scale 1-7) 

standard 
deviation 

USA 1 7 6.21 0.55 
5.73 0.88 USA 2 8 5.90 1.00 

USA 3 8 5.08 1.07 
            
France 1 8 5.84 1.08 

5.48 1.26 France 2 8 5.22 1.21 
France 3 8 5.39 1.50 
            
Thailand 1 8 5.04 1.37 

5.54 1.09 Thailand 2 8 5.67 0.98 
Thailand 3 8 5.90 0.93 

 

 

Figure 6 Graphical summary of team psychological safety 
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From the data, the following observations can be made: 

- The averages for team psychological safety are contained in the range 

from 5.04 to 6.21 on a scale from 1 to 7 (Likert); this indicates that over all, the teams 

rate the level of team psychological safety as high. 

- The range of standard deviations is more significant: while five teams have a 

standard deviation very close to 1, one team has a standard deviation of 0.55 (USA 1) 

and three have a standard deviation of 1.20 or higher (France 2 and 3, and Thailand 

1). 

- There is no obvious difference in the overall pattern for each of the three 

countries: the range of average and standard deviation values for the team 

psychological safety is very similar for each country. 

- For each country, the team with the highest average team psychological 

safety has also the lowest standard deviation for team psychological safety (USA 1, 

France 1 and Thailand 3). 

- For each country, the team with the lowest average team psychological 

safety also has the highest standard deviation for team psychological safety (USA 3, 

Thailand 1, with both France 2 and 3 having a very similar average team 

psychological safety, with France 2 having the lowest average and high standard 

deviation and France 3 having the highest standard deviation and the second lowest 

average).   

These findings are in line with the literature. Wyss-Flamm (2002) found that , 

in teams with high levels of psychological safety, there is little variation between team 

members in their evaluation of the different components of team psychological safety 
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(low standard deviation); but the opposite was true for the teams with a low level 

of team psychological safety.  

 Looking at the demographics of the different teams, a few more observations 

can be made. Figure 7 shows the relationships between the seniority in the team and 

the values for team psychological safety. There is a negative relationship between 

average seniority in the team and average team psychological safety (r=-0.34). This 

indicates that the longer team members are part of the same team, the lower the level 

of team psychological safety in the team. There is a positive relationship between the 

standard deviation of the seniority in the team and the standard deviation of the team 

psychological safety (r=+0.38). This indicates that in teams with an important range 

of seniority, team members will have more important differences in their evaluation 

of the team’s psychological safety. The factor of seniority was not part of the research 

design but these results and relationships highlight some potential for future research. 
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Figure 7 Relationships between seniority and team psychological safety 
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deviation) or have very differing views (high standard deviation) and are further 

confirmed with the description of the interviews themes that follows in section 

4.2.1.2. 

1. USA 1 – low standard deviation (< 0.60) 

- statement 2 “Members of this team are able to bring up problems and tough issues”: 

average 6.00, standard deviation 0 (all members give the same score of 6 on the Likert 

scale) 

- statement 7 “Working with members of this team, my unique skills and talents are 

valued and utilized”: average 6.14, standard deviation 0.38 

2. France 3 – high standard deviation (> 1.20)  

- statement 1 “If you make a mistake on this team, it is not really held against you”: 

average 4.75, standard deviation 1.91 

- statement 4 “It is safe to take a risk on this team”: average 3.88, standard deviation 

1.64 

- statement 3 “People on this team never reject others for being different”: average 

5.50, standard deviation 1.60 

3. France 2 – high standard deviation (> 1.20)  

- statement 5 “It is easy to ask other members of this team for help”: average 5.57, 

standard deviation 1.62   

- statement 7 “Working with members of this team, my unique skills and talents are 

valued and utilized”: average 4.63, standard deviation 1.30 

- statement 4 “It is safe to take a risk on this team”: average 4.75, standard deviation 

1.28 

4. Thailand 1 – high standard deviation (> 1.20)  
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- statement 7 “Working with members of this team, my unique skills and talents 

are valued and utilized”: average 5.13, standard deviation 1.64  

- statement 1 “If you make a mistake on this team, it is not really held against you”: 

average 5.00, standard deviation 1.60 

- statement 5 “It is easy to ask other members of this team for help”: average 4.88, 

standard deviation 1.55   

4.2.1.2. Qualitative view of team psychological safety. A one-on-one 

interview of approximately 15 minutes was organized with each participant in the 

research project for a total of 72 interviews (8 participants x 9 teams). The objective 

was to combine a qualitative evaluation of each individual’s perception of the level of 

psychological safety in his or her team with the quantitative view to maximize the 

understanding. The structured interview used a series of predetermined questions 

(Appendix 3) and took place in the native language of the participant. 

Some extracts of the one-on-one interviews with the team members allow to 

illustrate the particular themes that are perceived as impacting the team’s level of 

psychological safety. The sections that follow highlight some of the qualitative 

comments in teams with the highest or lowest results for average or standard 

deviation for team psychological safety. A higher-level analysis of the different 

themes that emerged from the individual interviews is provided in sections 4.3.5. and 

4.3.6. where the researcher looks more in detail at how the teams from Thailand 

answer differently from those from the USA and France. The descriptions in the 

current section are made for the team with the highest level of team psychological 

safety and lowest standard deviation (USA 1) and the teams with the lowest level of 

team psychological safety and highest level of standard deviation (France 2, France 3 
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and Thailand 1). For the former teams, participants are expected to have a rather 

similar comments to the different questions, while for the latter teams, the high 

level of standard deviation indicates that there is quite a lot of diverging or 

contradictory views between team members. Some additional descriptions are given 

for a few other teams with interesting comments (USA3 and Thailand 3). 

4.2.1.2.1. Comments relative to team USA 1. USA 1 is the team with the 

highest level of team psychological safety and lowest standard deviation over all. 

In general, the team members are very positive about the level of collaboration 

in this team. One reason mentioned several times is that the team used to be split in 

two locations (different states in the USA), but that for two years and a half the entire 

team has been working in the same building and in the same open-space area. This 

has increased both social and professional interactions (“We have lunch together, 

almost every day, since two and a half years”, “I think the social aspect in the team is 

quite important” and “During lunch we talk about everything, both personal and 

work-related topics”). 

The statement with the lowest standard deviation is “Members of this team are 

able to bring up problems and tough issues” (average 6.00, standard deviation 0). 

Team members all refer to open communication and team spirit, despite the fact that 

within the team there are sub-sets of people with different technical specialties. 

Problems are seen as opportunities to make progress and diverse inputs are 

encouraged (“There is a positive attitude towards having a problem, and asking the 

questions about what we should do and how we should do it as a team”, “You are not 

punished for speaking up if you see something that does not fit well with the project 

or task” and “Someone will tend to ask the hard question”).  
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The statement with the second lowest standard deviation is “Working with 

members of this team, my unique skills and talents are valued and utilized” 

(average 6.14, standard deviation 0.38). All team members express the fact that they 

feel valued in the team (“There is an understanding of how people think and behave, 

so this makes us very efficient”, “We have team members who are experts in various 

things and there are strengths and weaknesses of each team member and we have 

identified those and try to take those into account” or “There would be no negative 

view about someone making a mistake because we know next time it could be us”), 

which is also shared by the members who joined the team more recently (“There is 

freedom to express your opinion without fear of being ridiculed” or “Open minds to 

different ideas”). When asked “How does this team learn?”, nearly all team members 

state “from each other” as the primary method. The team manager’s flexibility 

relative to innovative behavior is a key element of the team members feeling valued 

and all team members expressed a similar view of the team manager’s impact on the 

collaboration in the team (“He always promotes innovation and allows us to be 

autonomous in our ideas and testing our ideas”). 

Although the members of this team rate themselves very high on the 

statements in the team psychological safety questionnaire, a few comments during the 

qualitative interview seem to indicate that the friendship and feeling comfortable with 

one another (“We all like each other quite a bit and that goes a long way”, “It’s more 

like working with your friends”) might be impacting the way the team deals with 

challenges. On the one hand team members say that the team is characterized by 

“respect for the others”, or having a “positive attitude”, but these positive sentiments 

seem to limit the critical mindset of the team when mistakes happen (“We learn from 
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our mistakes without being negative about it”). One team member emphasizes that 

it is really the manager, not the team members themselves, who looks for 

solutions to conflicts (“When someone has a problem, the manager will step up and 

say X or Y can you help out?”). None of the team members uses expressions such as 

“we push each other” or “we challenge one another to get the best solution”. 

4.2.1.2.2. Comments relative to team USA 3. USA 3 is the team with the 

lowest level of team psychological safety and highest standard deviation among the 

teams from the USA. 

Team members have very different views on the overall collaboration in the 

team, with several mentioning that there are not a lot of opportunities to really work 

together with others. The team members do not undertake any action by themselves to 

enhance collaboration (“There is only the sharing of information”, “We need more 

opportunities to work with others”, “Most of us do our daily job, and when we need to 

interact, we interact, that’s all”, “I sit next to him but there is not a lot of 

communication; he works on something and I work on something and we really don’t 

talk much about it”), and a lot depends on what the manager instructs the team 

members to do (“The manager is the first point of contact, and he will be the one to 

tell you what to do, and with who to do it”, “I do my job on my own until my manager 

tells me to get input from someone else”). The manager’s role seems solely focused 

on the tasks without much focus on the team dynamics (“I would only know what my 

manager tells me” and “The managers are pressed by urgencies and they forget about 

building a team to work together”). When talking about others in the team, the replies 

go from one extreme (“When we get to interact we work together very well”, “There 

is a lot of friendliness with one another”), via the very basic (“There is normal 
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interaction like saying ‘Hi how do you do?’ ”), to the other extreme (“Some 

people are only nice when they need you, otherwise they ignore you”). Not a 

single team member talks about social interactions with others in the team, or 

mentions interactions outside of work, or even during lunch breaks.  

The statement with the highest standard deviation is “No one on this team 

would deliberately act in a way that undermines my efforts” (average 4.75, standard 

deviation 1.39). This is the lowest score and second highest standard deviation of all 

the statements for the teams in the research. 

The statement with the second highest standard deviation is “If you make a 

mistake on this team, it is not really held against you.” (average 4.5, standard 

deviation 1.31). One of the team members mentions that it is the mistakes that force 

collaboration (“Mistakes help collaboration because they force the people to say 

‘Maybe I am wrong, I need to ask someone else’s idea.’”). 

4.2.1.2.3. Comments relative to team France 3. France 3 is one of the teams 

with lowest level of team psychological safety and highest level of standard deviation 

over all. 

Half of the team members mention the positive impact of the change of 

moving into and open- space office layout a few years ago, which facilitates 

interaction (“There is more collaboration compared to a few years ago because we 

moved into the open space”). At the same time, some share that there is no systematic 

approach to collaboration (“It is the technical leaders’ role to create this energy and 

dynamic in the team, and unfortunately they do not really do this”), that most 

activities are focused on individuals (“It’s more like each has different projects or 

studies”, “It depends more on the individual who takes certain initiatives to 



  

 

149

collaborate”, “There is not a lot of ‘forced’ communication like meetings”), that 

certain sharing opportunities were started but not maintained (“The sharing 

meetings have not been maintained by management”) and that overall exchanges 

between the team members are on an as-need basis (“We have a tendency to each 

solve our own problems”). Yet three members consider that the exchange is 

satisfactory (“We say positive and negative things so since there is dialogue I consider 

that the team works well together” and “There is a good cohesion”). Certain team 

members consider that the team managers have a rather remote involvement and do 

not put effort into developing collaboration and exchange (“He does not encourage 

discussion with other members, or between the technical leaders and others”), but 

others see the opposite (“He pushes us to go to see others who have expertise”) and 

estimate that this approach allows the team members to take ownership (“He leaves us 

autonomy to solve problems, and this also means the team develops”). One team 

member see the support from the overall organization as average, not so much in 

terms of resources but in terms of recognition (“If it’s about the means we receive, 

yes, that’s OK. But valorizing what we do, that is maybe a bit more weak”). In 

addition, the two sub-teams with distinct technical expertise fields in team France 3 

seem to have very little interaction or sharing of challenges, although these are 

recognized to be very much linked. Several participants distinguish the collaboration 

and interaction within their “own” sub-team (“In the open space office layout, we now 

hear each other and we collaborate more …”) from the collaboration and interaction 

with members from the “other” sub-team (“The other group is also in the open space 

but since we don’t really know their topics, there is not a lot of collaboration with 

them”, “My comment is about my sub-group, we are really separate from the other 
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sub-group” and “We have a monthly meeting for the first sub-group, and a 

separate monthly meeting for the other sub-group, so we feel the separation 

although we are part of the same overall team”). 

The statement with the highest standard deviation is “If you make a mistake 

on this team, it is not really held against you” (average 4.75, standard deviation 1.91). 

Most team members share that there is no immediate impact of making mistakes, and 

that over all the team members try to help to solve the mistake (“The team members 

will help to rectify the mistake as much as they can”). But three team members share 

that beyond this initial resolution, other effects linger (“In fact, there are impacts, as 

there will be reminders during the objectives and annual performance review or 

bonus. So there is somewhat a sanction.”) and that the team deals with mistakes in a 

rather superficial way (“We turn the mistake into some sort of joke, it depends on how 

the particular person will perceive the mistake” and “I am not sure we manage to 

admit: we don’t use the mistake to learn.”) 

The statement with the second highest standard deviation is “It is safe to take a 

risk on this team” (average 3.88, standard deviation 1.64). Several team members 

mentioned the key role the technical experts play in the team and the overall 

importance given to knowledge and experience, referring each time to the team 

members with long seniority (“We easier collaborate with people who have a certain 

knowledge”, “Everything goes through the technical leaders: very little goes directly 

outside of them”, “We rely on the experts”, “We know each others’ specialty” or “The 

young ones need to learn from the experienced ones”). Someone who is relatively 

new on the team, and has a multi-role technical experience, shares “I used to work in 

very different technical fields. I think sometimes my colleagues see topics too 
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narrowly. I kind of disturb them with this: some are open but I feel that sometimes 

they are disturbed.” 

4.2.1.2.4. Comments relative to team France 2. France 2 is one of the teams 

with the lowest level of team psychological safety and a high level of standard 

deviation over all. 

On the very general question of their perception of collaboration within the 

team, views are very different, from those who consider that the team works well 

together over all (“The team works very well together because we all have good 

relations and we all know each other”), to those that think that there are silos and 

individuals (“It’s more like two or three working together, not eight” and “We work 

too much in silos: there is no communication between the different parts in the 

team”), with two team member clearly stating that this is not a team (“There are no 

real elements of a team, compared to my previous experience. No, I don’t this there is 

a good team work or that the team works well or exchanges information and 

knowledge” and “When it is a technical topic, we are quite solid as a team, but when 

it becomes more political, the team is less coherent and I found that in reality we 

don’t really form a solid front”).  

Comparing the current level of collaboration to the situation in the past (for 

those team members that are in the team for a number of years), the picture is very 

mixed, with two members considering it has improved (“We got to know each other 

better and each tries to contribute so that the team functioning improves”) while three 

others see the opposite (“I know less than before about what colleagues are doing: in 

the past there was more dialogue”, “We don’t find the time to meet each other 

regularly on generic topics that bind us”). The leader’s role is more that of a 
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coordinator pointing team members in a particular direction (“Since he knows 

everything that goes on in the department, he can direct a team members towards 

another team member who has solved this problem in the past”) rather than actively 

creating or building collaboration (“There has never been any initiative done by 

management to improve, like team building”, “The manager does not put in place 

things to help the collaboration: it depends on the individuals in the team to ask for 

the help that is needed”, “The culture is a bit about everybody more working for 

himself”). 

The statement with the highest standard deviation is “It is easy to ask other 

members of this team for help” (average 5.57, standard deviation 1.62). Although a 

number of team members state that they get the help they need (“When we need info, 

we get what we need”), this seems quite mechanic and not going into much depth 

(“We don’t really go to see someone to say ‘what are you doing and how can I help 

you?’ ”, “Once in a while we ask for something if we need it but not much more than 

that” and “I think people will not really speak up even if they know what should have 

been done”).  

The statement with the second highest standard deviation is “Working with 

members of this team, my unique skills and talents are valued and utilized “ (average 

4.63, standard deviation 1.30). A few team members mention this as a positive in the 

team, and a few highlight the lack of opportunities to really work and learn from each 

other (“There is not enough opportunities to work together: that could help us work 

better as a team”, “All team members should spend more time to know what each 

team member knows and have curiosity in one another” and “There is no policy 

around sharing and learning”). The members who joined the team relatively recently 
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(one and two and a half years respectively) have a complete opposite view of the 

sharing within the team. One shares “There is a lot of individuality and experts 

have knowledge but don’t share”, while the other says “We have a critical mind and 

speak openly about advantages and disadvantages; we give our opinion; people are 

always very open to me to explain things; the opinions of each are heard and the 

knowledge of each is recognized”. Relative to how team members who make a 

mistake are looked at, someone shares “We judge the person quite quickly for the 

mistake he has made.” 

 For all teams from France, team members describe the relationships among 

them in a similar way. None of them uses the words “friends” or “family”, and 

although a few mention “discussions on professional and personal topics around the 

coffee machine”, all references to the other team members are relative to professional 

aspects such as experience, expertise, and knowing each other from working together 

over several years. In none of the interviews someone refers to team lunches or 

dinners, or of team activities outside of work. 

4.2.1.2.5. Comments relative to team Thailand 1. Thailand 1 is amongst the 

teams with the lowest level of team psychological safety and highest level of standard 

deviation over all. 

Most team members mention that there is not really the sense of a team, but 

rather of two sub-groups with specific technical responsibilities (“There are in fact 

two teams, not a single team”), and that the team members themselves, or the team 

manager, organize very little activities at the team level (“There are not really 

initiatives to work on team collaboration”, “No activities other than team meetings” 

and “There is not really a feeling of the entire team being together”). Some mention 
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that particular individuals in the team do not really put effort into enhancing 

collaboration and sharing (“Some people don’t talk a lot although they are in the 

team for a long time”, “People work more alone than in team” and “Some individuals 

don’t share as much information as they should”). Compared to a few years ago, 

collaboration has not really changed: some team members share that there is “More 

collaboration from working as a team over time”, but one senior team member 

specifies “It does not really mean there is improvement in collaboration but more like 

they know more the style or culture of the team”.  

The statement with the highest standard deviation is “Working with members 

of this team, my unique skills and talents are valued and utilized” (average 5.13, 

standard deviation 1.64).  A few comments indicate that the more junior team 

members feel that their lack of experience is held against them or holds them back 

(“The boss gives the impression of not being confident in those who are newer and 

gives preference or more belief in those who are there for a long time”,  “Sometimes I 

don’t agree but because of my seniority I don’t speak up, and others also don’t speak 

up but gossip afterwards” or “Someone may try to compromise when there is a lack of 

agreement in the team, but I am not sure everyone in the team accepts this person 

taking on this role”). The exchange of knowledge and information is not a natural 

behavior in the team (“If you ask for information, you get it; if you don’t ask, you 

don’t get it” and “When there is a problem and people ask about it, there is sharing 

but often when there is no problem there is not much information shared”). 

The statement with the second highest standard deviation is “If you make a 

mistake on this team, it is not really held against you” (average 5.00, standard 

deviation 1.60). The team members share that the team does not really deal with 
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mistakes in any explicit way other than trying to correct it: “It’s an individual, not 

a team approach, and often the boss will be the one to handle the issue more than 

the team”. 

4.2.1.2.6. Comments relative to team Thailand 3. Thailand 3 is the team with 

the highest level of team psychological safety and the lowest standard deviation 

among the teams from Thailand. 

The team members all say that there is a lot of sharing of information, 

explaining what one knows and helping one another (a newer team member shares “I 

used to have to deal with much worse collaboration in a team in my previous 

employer, because people didn’t easily share information”), mostly relative to the 

technical and process aspects of the job. The ones who joined the team later confirm 

this (“I joined later and the ones with more experience and knowledge helped me 

out”). Although some tasks are handled individually, team members have the habit of 

sharing about what they are doing for the benefit of the others’ knowledge, during 

meetings with varying frequencies, some of them called by the manager and others on 

the initiative of team members. The statement with the second lowest standard 

deviation (and the second highest average) is “It is easy to ask other members of this 

team for help.” (average 6.13, standard deviation 0.64).  Three members mention the 

friendships and interactions that exist with some team members outside of the work 

setting (“After work, we go to play sports or have dinner together”, “Close 

relationships, both about work and private life, with some in the team.”). 

Despite the good level of collaboration, communication and sharing, it is 

sometimes up to the boss to find solutions for disagreements (“When we have a 

disagreement with someone, the boss will give advice, and if we are not comfortable 
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with this, he will go to talk to the other person”). Indeed, the responses to the 

statement “Members of this team are able to bring up problems and tough issues” 

is the one with the highest dispersion in this team (standard deviation of 1.28): clearly, 

not all think that the team members are capable of dealing with challenging situations. 

Another team member shares that when support is needed from outside of the team, it 

is the manager who asks for that support.  

The response with the lowest standard deviation (and also highest average) is 

to the statement “No one on this team would deliberately act in a way that undermines 

my efforts” (average 6.25, standard deviation 0.46).  

4.2.2. Team Learning 

4.2.2.1. Quantitative view of team learning. Each team engages separately in 

a half-day session, during which the Professor Warmkote’s Safe and A Welsh Holiday 

challenges were run. All teams received the same instructions (translated in their 

native language) and the same time constraints. The researcher explained that 

communication and collaboration were key in solving this challenge, but participants 

were not aware about the specific learning behaviors the researcher would evaluate. 

This approach minimized the effect of measure. 

For Professor Warmkote’s Safe, the participants had the opportunity to 

exchange with others, either pair-to-pair (each pair representing one of the Professor’s 

daughters), without any limit on frequency or duration (except for the constraint of the 

overall 60-minute time limit for the challenge), or as a family (all eight team 

members, representing the Professor’s four daughters), up to five times with a 

maximum duration of five minutes each time. It was completely left up to the team 

members how to communicate among themselves within these constraints.  
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There were no constraints given about the two members of a sub-group, 

representing one sister, having to stay together during the challenge. In a few sub-

groups, members split up responsibilities, with one member decoding the information 

and the other member going around and exchanging information with the other sub-

groups. This approach allowed to increase the time used for communication.  

The researcher added the total duration in minutes of the pair-to-pair 

conversations (pair discussion time), as well as the total duration in minutes of the 

family discussions (team discussion time), see Table 7. 

For A Welsh Holiday, the two sub-groups (each time four team members, 

representing the two families) had the opportunity to exchange with the other sub-

group, without any limitation on frequency or duration (except for the constraint of 

the overall 45-minute time limit for the challenge). The researcher recorded the 

number of questions that were asked during these exchanges, and recorded whether 

these questions were answered. Indeed, in several instances one sub-group shouted 

out questions to the other side, but the other side did not reply, either because they 

were pre-occupied with their own part of the challenge, because nobody was listening 

or because there were too many and confusing questions. The percentage of questions 

that received a reply gives an indication of the extent to which the two groups 

communicated and exchanged information efficiently (ratio in Table 7). 

The information summarized in Table 7 is an indication of the quantity of the 

communication that occurred in the different teams, either in the form of total 

duration (Professor Warmkote’s Safe challenge) or in the form of number of questions 

(A Welsh Holiday challenge). In addition, the ratio of questions that received a reply 

gives a qualitative indication of the communication. The Professor Warmkote’s Safe 
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and A Welsh Holiday challenges are designed by Glasstap® so that sharing 

information, learning from the information others have, listening and asking 

questions are key requirements to successfully complete the challenges within the 

timeframe. The information captured in Table 7 can be considered as a quantitative 

view of the learning of each team in the two challenges in the research design.  

Table 7 Quantity of communication in team challenges 

Professor Warmkote's Safe Welsh Holiday 
pair 

discussion 
time 

team 
discussion 

time 

total 
time 

questions 
asked 

questions 
answered 

ratio 
 

USA 1 0:30:04 0:22:23 0:52:27 53 40 75% 
USA 2 0:32:22 0:15:24 0:47:46 48 40 83% 
USA 3 0:10:51 0:17:40 0:28:31 35 26 74% 
              
France 1 0:33:47 0:17:20 0:51:07 40 34 85% 
France 2 0:30:37 0:16:58 0:47:35 82 54 66% 
France 3 0:25:23 0:17:37 0:43:00 50 37 74% 
              
Thailand 1 0:24:51 0:23:03 0:47:54 28 22 79% 
Thailand 2 0:23:23 0:20:13 0:43:36 46 40 87% 
Thailand 3 0:26:00 0:17:10 0:43:10 92 72 78% 

 

4.2.2.2. Qualitative view of team learning. The total duration of the 

exchanges between the sub-groups, or the number of questions asked to the other sub-

group, are an indication of the total quantity of learning opportunities the teams 

created, given the same constraints in the respective challenges. But simply having 

conversations or talking to others does not indicate the quality of the exchange that is 

taking place. The sound recordings for the different types of conversations were 

analyzed to evaluate the quality of learning behaviors during the exchanges. 
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The five team learning behaviors (seeking feedback, asking for help, 

innovative behavior, boundary spanning and speaking up about concerns or 

mistakes) were operationalized to allow for evaluating their occurrence in the 

different discussions and exchanges between team members in sub-groups. This 

operationalization is described in the next section.  

4.2.2.2.1. Professor Warmkote’s Safe. In the Professor Warmkote’s Safe 

challenge, participants interact with one another to complete the information they 

have in their possession, and to find the solution to the challenge. Pairs of participants 

(each pair representing one of the daughters of Professor Warmkote) can have a 

‘phone call’ with any other pair (another sister) and exchange with them as long and 

as often as they wish (within the overall time duration of the challenge). In the sister-

to-sister “phone calls”, only two pairs can exchange information. These discussions 

can be extremely short (30 seconds or less) when one pair asks a single question to 

another pair, and then ends the conversation; or the discussion can be very long (the 

longest one was 7 minutes and 58 seconds) when two pairs exchange a lot of 

information. Besides these pair-to-pair conversations, the team can have family 

reunions, where the whole group (eight participants, representing the four sisters) can 

exchange information during 5 minutes maximum, for a total of 5 times in the overall 

duration of the challenge. Each conversation was given a conversation ID, for 

example 2.3 is the third conversation recorded at the table of team number 2, and F3 

is the recording corresponding to the third family reunion. The qualitative evaluation 

of the team learning behaviors in all the conversations, both pair discussions and 

family reunions, was built by looking at the extent to which learning behaviors 

(Edmondson, 2004) were exhibited. Each of the five learning behaviors (seeking 
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feedback, asking for help, innovative behavior, boundary spanning and speaking 

up about concerns or mistakes) was rated along a 5-point scale, with -2, -1, 0, +1 

and +2. 0 is the neutral position, and also indicates that the learning behavior was not 

observed. -1 and -2 indicate that a negative learning behavior was observed, either 

slightly or to some extent (-1) or very clearly or to a significant extent (-2).  On the 

positive side of the scale, +1 and +2 indicate that a positive learning behavior was 

observed, either slightly or to some extent (+1) or very clearly or to a significant 

extent (+2).  

A single conversation cannot be rated or evaluated as a single unit. Nearly 

always, different learning behaviors are observed during a single conversation. For 

example, a conversation can start off by team members sharing what they know (not 

asking any questions), but after a few minutes move into a different mode of asking 

questions. Team members can talk only about themselves for a full two minutes, but 

then switch to sharing information about the other sub-groups. Even in a very short 

conversation of one and a half minutes, learning behaviors can vary, and sometimes a 

mix of negative and positive learning behaviors can be observed. The researcher 

therefore divided each conversation into 30-second intervals. The researcher listened 

intently to each 30-second segment of a conversation and then assigned a score (-2, -

1, 0, +1 or +2) to each of the five learning behaviors (seeking feedback, asking for 

help, innovative behavior, boundary spanning and speaking up about concerns or 

mistakes) for this 30-second segment reflecting the extent to which each learning 

behavior was observed. Each conversation, whether in total only 30 seconds or nearly 

eight minutes, was divided up into 30-second segments, and the scores for each 30-

second segment were added and averaged to give an overall score for each of the five 
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learning behaviors for that particular conversation (an example of an actual 

manually recorded evaluation is shown in Appendix 17). 

The following section explains the rating approach in more detail for each of 

the five learning behaviors.  

4.2.2.2.1.1. Seeking feedback. Seeking feedback is to ask others for their input 

or view on something. A positive expression of seeking feedback is a question like “I 

think Claudette is the middle daughter and Alice is younger than Claudette: what do 

you guys think?” The team member looks for validation or confirmation of this 

interpretation of the information from the other sub-group. Whether the others reply 

positively, negatively or don’t reply at all is not critical; what is relevant is that the 

team member has asked others for their feedback. A negative expression of seeking 

feedback is to oppose what someone else shares or communicates, without being 

asked for input or feedback. An example: person A “I think Alice is the eldest sister”. 

Person B “No, no, that’s not possible, Claudette is the eldest sister.” If person A 

would have looked for feedback by asking a question “Do you think that Alice could 

be the eldest sister?” (as in the positive example), person B’s reply would be a valid 

answer to this question, and therefore not categorized as a negative expression of 

seeking feedback. The nuance of slight (recorded as -1 or +1) or strong (-2 or +2) 

most often comes from a difference in choice of words, but also intonation or stress. 

For example 

-2 “No, no. No way, that’s simply impossible” 

-1 “Hmmm … I don’t think so” 

+1 “Claudette is the eldest, no?” 

+2 “I think Claudette is the eldest; what do you think Julien?” 
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4.2.2.2.1.2. Asking for help. Asking for help is critical in the Professor 

Warmkote’s Safe challenge since it is through the combination of information that 

the different sub-groups can create the overall solution to the challenge. Asking 

explicit questions about certain pieces of information allows to validate or eliminate 

options. Multiple questions, often yes or no questions, allow a team member to gather 

a lot of information from the other sub-group members. “Do you know anything about 

a sister who has glasses?”, “What do you have to enter in front of your code?”. 

Multiple questions in a single 30-second segment are recorded as +2, while the 

occurrence of only one or two questions gives a score of +1. The opposite of asking 

for help is not to ask any question, and to only state the information one has. Although 

at times necessary (in particular when answering another team member’s question), 

stating out loud or repeating all the information one has does not allow for learning 

anything new for oneself, and – in the particular situation of Professor Warmkote’s 

Safe – does not really allow the other side to understand everything clearly, since the 

information that each of the four sub-groups has is incomplete. Making statements 

rather than asking questions is noted as the negative aspect of the learning behavior of 

asking for help. If a team member spends the entire 30-second segment stating what 

he or she knows, without much interruption, then this is rated as -2; when there are no 

questions but there is still some form of dialogue where more than one person state 

what they know, this is rated as -1. 

4.2.2.2.1.3. Innovative behavior. Innovative behaviors allow the discussion to 

get unstuck and for the sub-group to move in a new direction. In a challenge such as 

Professor Warmkote’s Safe, there are limited opportunities to implement new ideas 

since the challenge is pretty much framed (in terms of content) and constrained (in 
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terms of time and limitations on the exchanges). Evaluating the team’s ability to 

deal with innovative behaviors comes down to seeing how team members react 

when someone suggests a different way of dealing with the problem, especially when 

the team feels it is not making progress. Positive aspects of innovative behavior mean 

that a new idea is welcomed, that team members express agreement and that the team 

implements the idea: “OK, why not …” (score +1) or “yes, that’s a good idea, let’s do 

that right now” (score +2). 

Negative aspects of coming up with innovative behavior are when a new idea 

is simply ignored – nobody takes on the idea and it is left to die – (score -1) or 

explicitly and strongly rejected “that’s impossible to do and it will never work” (score 

-2). 

4.2.2.2.1.4. Boundary spanning. Boundary spanning indicates the team looks 

outside for resources or information. In the Professor Warmkote’s Safe challenge, the 

overall team is split into sub-groups representing the four daughters of Professor 

Warmkote. Each daughter (one sub-group) possesses a set of information, but needs 

the additional information from the other sisters (sub-groups) in order to solve the 

challenge. In addition, it is not sufficient just trying to collect the information to 

complete the information about oneself, but it is equally important to help the other 

sisters (sub-groups) understand and complete their information. Therefore, positive 

aspects of boundary spanning are when team members focus on helping others – 

either the members of the sub-group with whom they are having a pair-to-pair 

conversation, or the other sub-groups – understand and complete their information. 

Negative aspects of boundary spanning are when team members only focus on sharing 

information or collecting from others information about themselves. The nuance of 
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slight (recorded as -1 or +1) or strong (-2 or +2) comes from the intensity of the 

focus on oneself (negative) or the others (+1 if focus on the other sub-group in the 

conversation and +2 if focus on other sub-groups). For example, 

-2 “No, we don’t have the information you ask about Alice. But we went 

to Barcelona. We like mathematics. What do you know about Claudette? Do you 

know if Claudette has a horse?” (when the pair asking these questions assumes they 

are Claudette) 

-1 “We think we are Alice. Do you know anything about Alice?” 

+1 “I think you are Alice because our information say that Alice has a 

horse”  

+2 “I think John and Steve are Isabel because their information says Isabel 

wears glasses and one of our letters says Isabel lost her glasses” (when the pair stating 

this refers to two other team members (using their real names) that are not part of this 

pair-to-pair conversation). 

4.2.2.2.1.5. Speaking up about concerns or mistakes. Speaking up about 

concerns or mistakes indicates that a team member feels safe enough to speak up 

about something the team is currently not seeing or considering. This is the only one 

of the five learning behaviors where it is not possible to evaluate the negative aspect. 

When someone has a concern and speaks up about this, the researcher can detect this 

in the conversation. However, when someone has a concern, but does not speak up 

about this concern, it is not possible to guess that this is happening. Therefore, only 

positive aspects of speaking up about concerns or mistakes are evaluated in the 

conversations. The nuance of slight (recorded as +1) or strong (+2) comes from the 



  

 

165

intensity and clarity of the way the team member speaks up about the issue. For 

example, 

+1 “Euh … I think maybe we should try to enter the full code and not just 

the short code” 

+2 “Hey guys, I think we should enter the full code and not the short code 

as you have just proposed, because in my letter, it is clearly indicated so, and the date 

on the letter is more recent that in the other letters.” 

4.2.2.2.1.6. Summary of learning behavior results. The examples given to 

illustrate the rating scale in the preceding section were taken from actual pair-to-pair 

conversations. The same rating scale and approach was used for the analysis of the 

family reunion meetings where all eight team members exchange information during 

maximum five minutes. A part of the actual manual recording for the conversations of 

different teams is show in Appendix 17.  

Table 8 Results of duration of exchanges, and scores for the five learning behaviors, 

for team USA 2 in Professor Warmkote's Safe 

USA 2             
conversation 

ID duration feedback innovative boundary help concerns 
TOTAL 47:36.0 0.01 0.06 0.27 0.13 0.04 

1.1 07:39.0 -0.13 0.00 0.13 1.07 0.00 
1.2 06:59.0 -0.21 0.00 0.50 -0.71 0.00 
2.1 04:36.0 -0.22 0.11 0.67 0.33 0.00 
3.1 03:11.0 -0.17 0.17 -0.33 0.50 0.00 
4.1 04:05.0 0.00 0.25 0.38 1.00 0.13 
4.2 05:42.0 0.27 0.00 0.09 -0.09 0.09 
F1 06:04.0 -0.08 0.08 0.08 -0.42 0.17 
F2 09:20.0 0.39 0.06 0.39 -0.11 0.00 
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Using the rating system described above, each conversation was analyzed 

in 30-second segments, and a score was identified for each of the learning behaviors 

in each segment. The scores for each conversation, weighted with the duration of that 

conversation, allow to calculate an overall score for the learning behaviors for each 

team. An example of the scoring for the different learning behaviors, for team USA 2 

for the Professor Warmkote’s Safe challenge, are shown in Table 8. The full result for 

all the teams is show in Appendix 18. 

The summary for all teams in the research experiment is shown in Table 9 and 

in graphical form in Figure 8. This table shows, for the Professor Warmkote’s Safe 

challenge, the global rating for each team for the five learning behaviors (columns 

feedback, innovative, boundary, help and concerns). Figure 8 shows the absolute 

values of the learning behaviors in a radar graph, and highlights that the learning 

behaviors that occur to the highest degree (positive or negative) are boundary 

spanning and help seeking. The other learning behaviors are very difficult to 

distinguish in the radar graph because their values are close to zero.  
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Table 9 Summary results for Professor Warmkote's Safe for all teams and all 

learning behaviors 

duration feedback innovative boundary help concerns 

USA 1 52:27.0 -0.03 0.01 0.23 0.34 0.07 
USA 2 47:36.0 0.01 0.06 0.27 0.13 0.04 
USA 3 22:23.0 0.41 0.09 0.43 -0.12 0.20 
              
France 1 51:07.0 0.02 0.22 0.87 0.21 0.05 
France 2 47:35.0 -0.01 -0.02 0.41 -0.08 0.03 
France 3 43:00.0 -0.07 0.04 0.60 -0.34 0.03 
              
Thailand 1 47:54.0 0.00 -0.01 0.76 -0.03 0.04 
Thailand 2 43:34.0 0.05 0.00 0.67 -0.22 0.00 
Thailand 3 43:10.0 0.00 0.01 0.32 -0.10 0.02 

 

Figure 8 Professor Warmkote's Safe learning behaviors for all teams 
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4.2.2.2.2. A Welsh Holiday. In the A Welsh Holiday challenge, the 

participants are split in two sub-groups of four members (representing the two 

families) and communicate both within their own sub-group and with the other sub-

group. Communication to the other sub-group is through “phone calls” where 

information is shared and questions are asked. The number of questions, and the ratio 

of the questions that get answered have been tallied and represented in Table 7. The 

communication within the same sub-group happens when the members try to find out 

the critical information necessary to solve the challenge: the sub-group’s own location 

on a map, the location of the other sub-group, the location on the map where the two 

sub-groups plan to meet, and the way to reach that location. The communication in 

the sub-group is based on the three types of input both sub-groups have: the 

information letter, the map, and the information the sub-group receives from the other 

sub-group through the “phone calls”. There is a lot of variation in the exchanges that 

occur within a sub-group. At some points, there is complete silence when participants 

are separately looking for information on the map. At other points there are vivid 

discussions when participants express their view of the solution, and where others 

disagree. Sometimes the information received from the other sub-group throws the 

participants off track and leads to tensions and disagreements, increased by the overall 

time pressure of the challenge. The extent to which the sub-group members listen to 

each other, ask questions, share new ideas and try to understand the constraints of the 

other sub-group is key to successfully solving the challenge within the time limit. 

The conversations taking place within each sub-group for the full 45-minute 

duration of the challenge were recorded and analyzed to evaluate the learning 

behaviors. Similar to the analysis approach in the Professor Warmkote’s Safe 
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challenge, the researcher listened to the entire conversation in 30-second intervals, 

and assigned a score (-1, 0, +1 or +2) to each of the five learning behaviors 

(seeking feedback, asking for help, innovative behavior, boundary spanning and 

speaking up about concerns or mistakes) for that 30-second segment. The rating 

approach is similar to the one described in 2.2.2. for the Professor Warmkote’s Safe 

challenge, but more simple in a few aspects. In particular, the design of the A Welsh 

Holiday challenge is so that there is less tension and time pressure, and less 

conflicting information that participants have to deal with. That is why there is no 

strongly negative score (-2) for any of the learning behaviors. For a similar reason, 

there is no strongly positive score (+2) for certain of the learning behaviors. A short 

description of the rating system with each of the five learning behaviors, as well as 

some examples, are given in the following section. 

Out of the total available time of 45 minutes, some teams used up all the 

allotted time, while others completed the task in less than 45 minutes (the best result 

was 32 minutes). The total score for each of the five learning behaviors is weighed 

with the total time the team spent at the challenge, resulting in learning behavior 

scores between -1 and +2 for the entire intra-sub-group conversation.  

4.2.2.2.2.1. Seeking feedback. Seeking feedback is to ask others for their input 

or views on something. A positive expression of seeking feedback is a statement like 

“I think we should divide the map in four areas and each look at one quarter. Do you 

agree?”, and is rated as +1. A negative expression of seeking feedback is to oppose 

what someone else shares or communicates, without being asked for input or 

feedback, and each occurrence is rated as -1. An example: Person A “I think we 

should take the yellow road over here.” Person B “No, no, I don’ agree, we will never 
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get there in time”.  A score of 0 is given when there is no expression of feedback 

in the time segment. 

4.2.2.2.2.2. Asking for help. Asking for help within the sub-group in the A 

Welsh Holiday challenge is less critical to solving the challenge, because all 

participants in the sub-group have the same set of information. Asking questions 

creates more of a collaborative way of building a solution, since participants ask 

questions to get others’ interpretation of the same data. The opposite of asking for 

help is not to ask any question, and just to state the understanding or the interpretation 

one has. When there are no questions, it is often one participant who basically tells 

others what the solution should be, without opening up to get their insights or points 

of view.  

Multiple questions like “What is the legend for camp ground?” or “We could 

use this road, right?” in a single 30-second segment are recorded as +2, while the 

occurrence of only one or two questions is recorded as +1. Making statements rather 

than asking questions is considered as the negative aspect of asking questions. Since 

the intensity of exchange is somewhat lower in the A Welsh Holiday challenge 

compared to the Professor Warmkote’s challenge, there is only the case where no 

questions are asked during the 30-second interval, and which is rated as -1. 

4.2.2.2.2.3. Innovative behavior. Innovative behavior comes down to how the 

sub-group members react when someone proposes a new approach to solve the 

challenge. A positive score for innovative behavior means that a new idea is 

welcomed, and team members express agreement and implement the idea (score +1). 

Negative scores for innovative behavior occur when a new idea is simply ignored or 
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opposed and rejected (score of -1). A score of 0 is given when there is no 

expression of an innovative idea in the time segment. 

4.2.2.2.2.4. Boundary spanning. Boundary spanning occurs when sub-group A 

tries to understand the situation of sub-group B in addition to solving their own part of 

the challenge. Knowing where the other sub-group is located, and understanding their 

constraints, is critical in completing the challenge successfully. If the sub-group only 

focuses on their own part of the challenge, a score of 0 is given, since this is more or 

less the ‘default’ working mode in a challenge like this. When the sub-group spends 

time and effort to understand the other sub-group’s situation, this is scored as +1 for 

the 30-second segment concerned. Examples of these occurrences are statements like 

“I think we cannot meet here because they (the other sub-group) told us they were 

over there” or “Let’s tell them our idea so they can check if this meeting location is 

feasible for them.” 

4.2.2.2.2.5. Speaking up about concerns or mistakes. Speaking up about 

concerns or mistakes means that a member of the sub-group speaks up about 

something the team is currently not seeing or considering. When a participant speaks 

up about a concern relative to the way the sub-group works or is proceeding, a score 

of +1 is given for the 30-second segment. An example of an occurrence: “I think this 

meeting location will not allow us to arrive at our destination on time” (after other 

team members have proposed this meeting location as the solution to the challenge). 

4.2.2.2.2.6. Summary of learning behavior results. Using the rating system 

described above, the sound recording of each sub-group was analyzed. Each team has 

two sub-groups (with four participants each time) and each recording lasted between 

32 minutes (the fastest one team completed the challenge) and 45 minutes (the 
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maximum allowed time for the challenge). The scores given for each 30-second 

segment are averaged and pro-rated over the total duration the team spent trying to 

complete the challenge. The scores for each of the five learning behaviors from both 

sub-groups are averaged to determine the total for the team. These results are shown 

in Appendix 19. The summary of the five team learning behaviors for A Welsh 

Holiday for each of the nine teams is shown in Table 10 and in graphical form in 

Figure 9. This table shows, for the Professor Warmkote’s Safe challenge, the global 

rating for each team for the five learning behaviors (columns feedback, innovative, 

boundary, help and concerns). Figure 9 shows the absolute values of the learning 

behaviors in a radar graph, and highlights that the learning behaviors that occur to the 

highest degree (positive or negative) are boundary spanning and help seeking. The 

other learning behaviors are very difficult to distinguish in the radar graph because 

their values are close to zero. This is the same pattern as for the Professor Warmkote’s 

Safe challenge. 

Table 10 Summary results for A Welsh Holiday for all teams and all learning 

behaviors 

feedback innovative boundary help concerns 

USA 1 -0.05 0.02 0.32 0.18 0.05 
USA 2 -0.01 0.02 0.29 0.28 0.06 
USA 3 -0.03 0.02 0.40 0.20 0.09 
            
France 1 -0.05 0.08 0.34 0.23 0.06 
France 2 0.01 0.06 0.28 0.40 0.09 
France 3 -0.11 -0.01 0.32 0.32 0.08 
            
Thailand 1 0.01 -0.01 0.13 0.60 0.06 
Thailand 2 -0.01 0.05 0.11 0.75 0.03 
Thailand 3 0.01 0.02 0.24 0.60 0.12 
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Figure 9 A Welsh Holiday learning behaviors for all teams 

4.2.3. Team Knowledge Creation 

4.2.3.1. Overall team knowledge creation. Each team performs the same two 

challenges, Professor Warmkote’s Safe and A Welsh Holiday. The result of these 

challenges is evaluated through the outcome reached by each team (quantitative) and 

through the team interview at the end of each challenge (qualitative). 
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Table 11 Scores of challenges for each team 

Professor 
Warmkote's Safe 

Welsh Holiday 

USA 1 1 2 
USA 2 2 4 
USA 3 3 3 
      
France 1 4 4 
France 2 1 1 
France 3 1 2 
      
Thailand 1 2 4 
Thailand 2 3 4 
Thailand 3 3 2 

 

Team France 1 was the only team to successfully complete both challenges 

(two scores of 4). The team France 2 made the least progress in both challenges (two 

scores of 1).  

4.2.3.1.2. Qualitative view of overall team knowledge creation. At the end of 

each challenge, Professor Warmkote’s Safe and A Welsh Holiday, the researcher 

invites the team members around a central table to share the correct result of the 

challenge, in the case where the team had not reached this solution, and to hold a 

debrief interview (Appendix 4 and 5). The interviews were sound-recorded and 

encoded for analysis. 

The objective for these interviews was to maximize the treatment effect by 

allowing the team members to take a step back and reflect on the challenge just 

completed, and to reflect on what worked well and what didn’t work well. The 

researcher also invited the team members to link the experience from the challenge to 

the topic of problem solving (task-related knowledge) with the question “What have 

you learned about solving problems?”, to the team itself (team-related knowledge) 
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with the question “What have you learned about your team members?” and to the 

output or outcome of new knowledge under the form of “spoken ideas” (Mitchell 

& Boyle, 2010, p. 72) in general with the question “Which new ideas were developed 

within the team during the challenge?”. An additional question invited the team to 

reflect on the impact of the first challenge on the way the team conducted the second 

challenge. 

The quality of the output of these interviews was rather limited. Nearly all 

teams struggled with taking a step back and reflecting on their performance. Maybe 

this was due to the enthusiasm and time pressure that had built up during each 

challenge. Most of the discussion during the team interview was high-energy and 

dynamic, but revisited what happened during the challenge. Team members discussed 

over and over what this or that person said, or didn’t say, or the conflicting 

information and how they dealt with the different elements of the challenge. There 

was nearly no reflection or comparison with work situations, with learning or with 

coming up with new ideas. The question “How did the first challenge impact the 

second challenge?” did not lead to reflection other than some comments that not much 

had been learned. A few comments from the interviews have been included in the 

analysis of hypothesis H1 in section 4.3.2. but over all, the interviews after the 

challenge did not deliver the full qualitative view on knowledge creation as was 

expected. 

4.2.3.2. Team-related team knowledge creation. The team-related team 

knowledge is measured using the simplified questionnaire based on Johnson et al.  

(2007), with 22 statements (Appendix 14) in the native language of the participants. 

Participants fill out a questionnaire using a 7-point Likert scale at three different 
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phases: T-1, one week before the team challenge, and just after their 15-minute 

one-on-one interview with the researcher; T, after completing the two team 

challenges, and T+3, three weeks after the team challenge. The answers from each 

participant were encoded into an Excel sheet and averages and standard deviations 

were calculated for each of the nine teams at each of the three phases T-1, T and T+3. 

The average shows the overall evaluation of the team-related team mental model, and 

the evolution of this evaluation over time, whereas the standard deviation is important 

to evaluate the extent to which all team members’ answers are very similar (low 

standard deviation) or if there are important differences between participants (high 

standard deviation). The results are shown in Appendix 20.    

From the data, the following observations can be made: 

 - For all but one team, the average result for team-related team mental model 

at T is higher than at T-1, and is higher at T+3 than at T; there is one exception to this, 

USA 1, where the average at T+3 is lower than at T-1, and the average at T is lower 

than at T-1.  

 - For teams from Thailand, the averages are in general higher and the standard 

deviations lower, when comparing with teams from the USA and France; for teams 

from the USA and France, the results are quite similar. 

 - For most teams, the standard deviation is significantly lower at T, just after 

the team challenges, than at T-1, one week before; the exception to this is USA 3, 

where the standard deviation is higher, and France 2, where the standard deviation is 

very slightly higher. 

 - For all teams, irrespective of the result at T, the standard deviation at T+3 is 

lower than the standard deviation at T-1. 
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When a team, through shared experiences, has a better knowledge of each 

of the team members’ strengths and weaknesses, the standard deviation of the 

answers given to the team-related team mental model questionnaire (Appendix 14) 

becomes smaller after the experience compared to before the experience. Ranking the 

different teams based on the reduction in standard deviation for the team-related team 

mental model between T-1 and T+3 indicates which teams have developed a higher 

level of sharedness. The order from most important change in standard deviation to 

smallest change, along with the change in average, is shown in Table 12. 

Table 12 Changes in average and standard deviation of team-related team mental 

model between T-1 and T+3 

change in 
average 

change in 
standard 
deviation 

France 1 0.33 0.21 
France 3 0.08 0.20 
Thailand 3 0.39 0.18 
Thailand 1 0.10 0.18 
USA1 -0.20 0.17 
Thailand 2 0.11 0.12 
France 2 0.13 0.11 
USA2 0.17 0.04 
USA3 0.18 0.03 

 

4.2.3.3. Task-related team knowledge creation. 

4.2.3.3.1. Measuring the sharedness of the task-related team mental model. 

The task-related team knowledge creation is evaluated from the concept maps the 

participants create at three different phases of the research (T-1, T and T+3). 

Participants create a concept map around their individual understanding of “problem 

solving in a team” using a specific set of 15 concepts and receive the basic 
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instructions to create a concept map at each phase (Appendix 8). Out of the 15 

concepts, participants are requested to use a minimum of ten. All concept maps 

are collected at the different phases of the research and encoded in an Excel file 

following the methodology described by Johnson et al. (2005). The concept map gives 

a representation of an individual’s knowledge of a particular theme. Comparing the 

concept maps of the different team members allows the researcher to evaluate the 

degree to which this knowledge is common amongst them, in other words the 

sharedness of the team knowledge. The researcher encoded all linkages (connections 

between two concepts) and analyzed the degree to which identical linkages appeared 

in the eight concept maps from a particular team. The more team members create the 

same link between two particular concepts in their concept maps, the higher the 

sharedness of the link between these concepts at the team level. Each time team 

members complete their concept map creation at a particular phase of the research (T-

1, T or T+3), the eight concept maps in a team each have between ten and 15 

concepts, and a number of links between these concepts. The sharedness of the 

knowledge at the team level can be evaluated by counting the number of concept-

pairs that are found in the concept maps. If a team member creates a linkage between 

concept 1 and concept 2, but none of the other seven team members creates the same 

linkage, then the linkage between concept 1 and concept 2 is not a shared linkage at 

the team level. If on the other hand, a team member creates a linkage between concept 

3 and concept 4 in his concept map, and two other team members create the same 

linkage in their respective concept maps, then this linkage between concept 3 and 

concept 4 is shared by three out of the eight team members, and represents a linkage 

that is shared to a certain extent at the team level. Finally, if a team member creates a 
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linkage between concept 5 and concept 6, and five other team members create the 

same linkage in their respective concept maps, then this linkage between concept 

5 and concept 6 is shared by six out of the eight team members, and represents a 

linkage that is shared to a large extent at the team level. The more ‘shared’ linkages 

are found in the different concept maps in a team, the higher the level of sharedness in 

the team around the topic of “problem solving in a team”. 

4.2.3.3.2. Evaluating and comparing the sharedness of the task-related team 

mental model. When evaluating the level of sharedness in a set of concept maps, a 

threshold or cut-off value needs to be set (Johnson & O'Connor, 2008). The researcher 

set this threshold at three, indicating that when at least three team members (out of the 

total of eight) create an identical link, then this link is considered as representative of 

the sharedness within the team. The researcher evaluates how many links are shared 

by either 3, or 4, or 5 team members, and calculates the percentage of these links out 

of the total number of links that appear in the concept map. For example, the eight 

concept maps of team France 2, created at T-1, had a total of 143 links. Out of this 

total, 13 identical links (meaning links between the same two concepts) are created by 

exactly three out of the eight team members. This represents a total of 13x3 or 39 

links out of the 143 links. Similarly, five identical links (meaning links between the 

same two concepts) are created by exactly four out of the eight team members. This 

represents a total of 5x4 or 20 links out of the 143 links. And one identical link 

(meaning a link between the same two concepts) is created by exactly five out of the 

eight team members. This represents a total of 1x5 or 5 links out of the 143 links. 

There are no identical links that have been created by six or more team members. So 

out of the total of 143 links that exist between all eight concept maps, 39+20+5=64 
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links are considered when using the threshold of minimum three team members 

creating the same link. The “sharedness” of task-related team mental model, 

relative to the topic of “problem solving in a team” for this team is 48% 

(64/143=0.48). Calculating in this way the level of sharedness of the task-related team 

mental models for each team and at each phase (T-1, T and T+3) gives the results 

shown in Table 13. The results for different threshold levels were also evaluated and 

are discussed further in section 4.3.2.3. 

Table 13 Sharedness of task-related team mental model, at T-1, T and T+3, as well as 

changes at T vs. T-1 and T+3 vs. T, for each team 

T-1 T T+3   [T]-[T-1] [T+3]-[T] 
USA 1 55% 56% 53% 1% -3% 
USA 2 42% 52% 46% 10% -7% 
USA 3 51% 34% 31% -17% -3% 
            
France 1 39% 44% 43% 5% -1% 
France 2 48% 37% 42% -11% 5% 
France 3 59% 41% 47% -18% 6% 
            
Thailand 1 36% 64% 50% 28% -14% 
Thailand 2 51% 52% 56% 1% 4% 
Thailand 3 51% 56% 49% 5% -7% 

 

From these results of sharedness in the task-related team mental models, the 

following observations can be made: 

- On average, the sharedness for teams from Thailand is higher than for teams 

from the USA and France for the phases T and T+3. 

- For the following teams, the sharedness is clearly higher at T and T+3 

compared to T-1: USA 2, France 1, Thailand 1, Thailand 2. 
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- For the following teams, the sharedness is clearly lower at T and T+3, 

compared to T-1: USA 3, France 2, France 3. 

- For the following team, the sharedness increases at T but then decreases at 

T+3 to a value lower than at T-1: USA1, Thailand 3. 

Table 14 shows the change in level of sharedness of the task-related team 

mental model between T-1 and T+3 in percentage. The higher the percentage, the 

more the level of sharedness has increased in this team, between T-1 and T+3. A 

negative result signifies that for the concerned team, there is a negative change in 

task-related team mental model from T-1 to T+3, and in fact that the level of 

sharedness has decreased ! 

Table 14 Change in the sharedness of teask-related team mental model from T-1 to 

T+3 

increase in sharedness 
[T+3]-[T-1] 

USA 1 -2% 
USA 2 3% 
USA 3 -20% 
    
France 1 4% 
France 2 -6% 
France 3 -12% 
    
Thailand 1 14% 
Thailand 2 5% 
Thailand 3 -2% 

 

4.3. Analysis 

This section contains the analysis of the findings in relation with the 

hypotheses and propositions from the research model. The results described in the 

previous sections are summarized in Table 15.  
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The analysis uses the following terminology to classify relationships 

between concepts, based on the correlation coefficients: 

1. No relationship : correlation coefficient ≤ 0.20 ; 

2. Slight relationship : 0.21 ≤ correlation coefficient ≤ 0.50 ; 

3. Clear relationship : 0.51 ≤ correlation coefficient ≤ 0.74 ; 

4. Strong relationship : 0.75 ≤ correlation coefficient ≤ 0.94 ; 

5. Full relationship : correlation coefficient ≥0.95. 

4.3.1. Hypothesis H0 

H0 Teams with higher team psychological safety engage in more team learning 

behavior than teams with lower team psychological safety 

 This hypothesis is the original one proposed and validated by Edmondson 

(1999, 2004). The following can be concluded from the research experiment, both 

from a quantitative and qualitative point of view. 

4.3.1.1. Quantitative analysis. In both challenges used in the experiment, 

there are constraints relative to how frequently and how long team members can 

communicate with one another to solve the challenge. But within these constraints, 

there is flexibility for the team members to communicate more or less.  

The total duration of the communication in the Professor Warmkote’s Safe 

challenge is shown in Table 7 and the results for team psychological safety are shown 

in Table 6, and summarized in Table 15. These key data are extracted and shown side-

by-side in Table 15. 
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Table 15 Team psychological safety vs. team learning: extracts from Table 15 

team psychological 
safety team learning 

avge 

standard 
deviation 

Prof. Warmkote Welsh Holiday 

total duration ratio answered 

USA 1 6.21 0.55 0:52:27 75% 
USA 2 5.90 1.00 0:47:46 83% 
USA 3 5.08 1.07 0:28:31 74% 
          
France 1 5.84 1.08 0:51:07 85% 
France 2 5.22 1.21 0:47:35 66% 
France 3 5.39 1.50 0:43:00 74% 
          
Thailand 1 5.04 1.37 0:47:54 79% 
Thailand 2 5.67 0.98 0:43:36 87% 
Thailand 3 5.90 0.93 0:43:10 78% 

 

The relationships between team psychological safety and total communication 

time are graphically represented in Figure 10 and commented below.  
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Figure 10 Team learning: communication duration vs. team psychological safety 

- There is a clear positive relationship between average team psychological 

safety and total communication time (r=+0.54). 

- There is a slight negative relationship between standard deviation for team 

psychological safety and total communication time (r=-0.21). 
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This confirms that teams with higher team psychological safety manage to 

exchange and communicate more than those with lower team psychological 

safety. In addition, those teams with a low standard deviation in team psychological 

safety measurement (in other words, teams where members have a rather similar view 

on the issue of team psychological safety) exchange and communicate more than 

those with a high standard deviation. A high level of standard deviation indicates that 

there are important differences in how team members see the level of psychological 

safety within the team (Wyss-Flamm, 2002).  

Looking at the results per country, the following can be confirmed for the 

Professor Warmkote’s Safe challenge: 

- For teams from the USA, there is a full positive relationship between average 

team psychological safety and total communication time (r=+0.99) and there is a clear 

negative relationship between standard deviation for team psychological safety and 

total communication time (r=-0.74). 

- For teams from France, there is a clear positive relationship between average 

team psychological safety and total communication time (r=+0.65) and there is a full 

negative relationship between team psychological safety and total communication 

time (r=-0.99). 

- For teams from Thailand, there is a full negative relationship between 

average team psychological safety and total communication time (r=-0.98) and there 

is a full positive relationship between standard deviation for team psychological 

safety and total communication time (r=+0.99). 
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These results allow to confirm – for the Professor Warmkote’s Safe 

challenge – the hypothesis H0 that team psychological safety leads to more 

communication, for teams from the USA and France, but not for teams from Thailand. 

In the A Welsh Holiday challenge, the number of questions asked to the other sub-

group and the percentage of the questions that was answered is shown in Table 7 the 

results for team psychological safety are shown in Table 6 and the summary results 

are in Table 15. These key data are extracted and shown side-by-side in Table 15. The 

relationships between team psychological safety and ratio of answered questions are 

graphically represented in  Figure 11 and commented below.  
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Figure 11 Team learning: ratio answered questions vs. team psychological safety 

- There is a slight positive relationship between average team psychological

safety and the ratio of answered questions (r=+0.41). 

- There is no clear relationship between standard deviation for team

psychological safety and the ratio of answered questions (r=-0.18). 
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This confirms that teams with higher average team psychological safety 

have a higher quality of interaction (more questions are answered) than those with 

lower team psychological safety. Some teams with lower average team psychological 

safety ask more questions, but these remain unanswered by the other sub-group 

(example team France 2, see Table 6 and Table 7). In addition, those teams with a low 

standard deviation in team psychological safety measurement (in other words, teams 

where people rate the different questions rather similarly) have a higher quality of 

interaction than those with high standard deviation in team psychological safety. 

Looking at the results per country, the following can be confirmed for the A 

Welsh Holiday challenge: 

- For teams from the USA, there is a slight positive relationship between 

average team psychological safety and the ratio of answered questions (r=+0.35) and 

there is a slight positive relationship between the standard deviation for team 

psychological safety and the ratio of answered questions (r=+0.30). 

- For teams from France, there is a full positive relationship between average 

team psychological safety and the ratio of answered questions (r=+0.99) and there is a 

slight negative relationship between standard deviation for team psychological safety 

and the ratio of answered questions (r=-0.39). 

- For teams from Thailand, there is no relationship between average team 

psychological safety and the ratio of answered questions (r=+0.16) and there is a 

slight negative relationship between standard deviation for team psychological safety 

and the ratio of answered questions (r=-0.31). 

These results allow to confirm – for the A Welsh Holiday challenge – the 

hypothesis H0 that team psychological safety leads to more quality communication, to 
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some extent for teams from the USA, to a large extent for teams from France but 

not for teams from Thailand. 

These quantitative results allow to confirm, for the Professor Warmkote’s Safe 

and A Welsh Holiday challenges, the hypothesis H0 that team psychological safety 

leads to more communication and interactions, for teams from the USA and France, 

but not for teams from Thailand. 

4.3.1.2. Qualitative analysis. In addition to the total duration of the 

communication and the extent to which questions asked between sub-groups were 

answered, the researcher evaluated the use of the learning behaviors during the 

challenge. The rating system developed allowed to give a score for each of the five 

learning behaviors (seeking feedback, asking for help, innovative behavior, boundary 

spanning and speaking up about concerns or mistakes) for each team. These results 

are shown in Appendices 15 and 16 and the summary in Table 9 and Table 10. For 

each learning behavior, the scores from both challenges are averaged to obtain a 

global score that represents the level of that specific learning behavior demonstrated 

by each team, with the negative aspects of the behaviors off-setting the positive 

aspects of the learning behaviors. A higher score indicates that this team demonstrated 

the particular learning behavior to a more important extent than a team with a lower 

score. The nature of the challenge is so that not all learning behaviors have an equal 

opportunity to appear in the exchanges. The Glasstap® challenges Professor 

Warmkote’s Safe and A Welsh Holiday are designed to develop teamwork, 

collaboration skills, communication skills and problem solving (Appendix 2). The 

average of the learning behaviors from both challenges, and then converted to 

absolute values, is shown in Figure 12. 
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Figure 12 Average of learning behaviors (in absolute values) from both challenges 

 The following learning behaviors appeared to a very small extent, and in some 

teams not at all: innovative behavior, looking for feedback and speaking up about 

concerns or mistakes. The average scores from all teams (on the scale between -2 and 

+2) are very close to zero, namely +0.04 for innovative behavior, +0.02 for looking 

for feedback and + 0.06 for speaking up about concerns or mistakes (Table 9 and 

Table 10). The Professor Warmkote’s Safe and A Welsh Holiday challenges the teams 

were facing did not really allow for these behaviors to appear in any significant way. 

There was not a lot of innovation involved in solving the challenge, since it was more 

like a riddle or puzzle with a unique solution. Even when a team got stuck at some 

point, there were only a few ways to proceed and those did not require much 
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innovative ideas. Seeking feedback applies most often when a situation is not 

clear or when people want to know what others think about the way they are 

acting. The challenges in this experiment were focused on problem solving and 

making sense of sets of information, and there was literally not much time for people 

to be concerned about asking feedback about the processes, behaviors or interactions 

within the team: the time available was completely used up by data collection and 

decoding. There were some instances where team members spoke up about concerns, 

but these were rare in the overall time constraint of the challenge. Moreover, the 

“concerns” were limited in importance since this was after all only a simulation game. 

Therefore it can be concluded that the team learning behaviors of innovative behavior, 

looking for feedback and speaking up about concerns or mistakes did not play a 

significant role in the experiment, due to the nature of the Professor Warmkote’s Safe 

and A Welsh Holiday challenges the team was asked to complete. 

 The two other learning behaviors were observed in a significant way and with 

important variations between the nine teams: asking for help (average +0.19, with a 

range from -0.01 to +0.28) and boundary spanning (average +0.39, with a range from 

+0.28 to +0.61). This is clearly linked to the design of the challenges: it is by asking 

questions (asking for help) that sub-groups can collect information and get a better 

understanding of how to solve the challenge, and they can do that both by better 

understanding their own situation and by focusing on the situation of others (boundary 

spanning) to help them understand their situation. Asking for help and boundary 

spanning are related to the skills of teamwork, collaboration and communication. 

According to the setup of the challenges, those teams that are better at asking for help 

or boundary spanning should perform better than those who don’t. 
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The data for the two key learning behaviors and team psychological safety 

are extracted from Table 15 and shown side-by-side in Table 16. 

Table 16 Team psychological safety vs. team learning behaviors: extracts from Table 

15 

Team psychological safety Team learning 

average 
standard 
deviation 

average 
asking for 

help 

average 
boundary 
spanning 

USA 1 6.21 0.55 0.26 0.27 
USA 2 5.90 1.00 0.20 0.28 
USA 3 5.08 1.07 0.04 0.41 
          
France 1 5.84 1.08 0.22 0.61 
France 2 5.22 1.21 0.16 0.34 
France 3 5.39 1.50 -0.01 0.46 
          
Thailand 1 5.04 1.37 0.28 0.45 
Thailand 2 5.67 0.98 0.27 0.39 
Thailand 3 5.90 0.93 0.25 0.28 

 

The relationship between team psychological safety and the learning behavior 

of asking for help are graphically represented in Figure 13 and commented below. 
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Figure 13 Team learning: asking for help vs. team psychological safety 

- There is a slight positive relationship between average team psychological 

safety and asking for help (r=+0.45). 

- There is a slight negative relationship between standard deviation for team 

psychological safety and asking for help (r=-0.5). 

This confirms that teams with higher team psychological safety have a higher 

level of asking for help (asking more questions to others) than those with lower team 
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psychological safety. In addition, those teams with a low standard deviation in 

team psychological safety (in other words, teams where people rate the different 

statements rather similarly) have a higher level of asking for help than those with a 

high standard deviation. 

Looking at the data for the three countries separately gives additional insights. 

For teams from the USA there is a very fully positive relationship between average 

team psychological safety and asking for help (r=+0.99), and a strong negative 

relationship between standard deviation of team psychological safety and asking for 

help (r=-0.79). For teams from France there is a slight positive relationship between 

average team psychological safety and asking for help (r=+0.48), and a full negative 

relationship between standard deviation of team psychological safety and asking for 

help (r=-0.99). There is a significant difference in the extent to which the different 

teams exhibited the asking for help learning behavior: the range of ratings for the 

teams from the USA goes from +0.04 to +0.26, and for teams from France from -0.01 

to +0.22. This indicates clear differences between the teams in these countries, with 

some teams exhibiting far more asking for help behavior than others. 

For the teams from Thailand, the results are very different and the 

relationships are opposite of those teams from France and the USA, and opposite of 

the results of all teams considered together: the relationship between average team 

psychological safety and asking for help is strongly negative (r=–0.90) and the 

relationship between standard deviation of team psychological safety and asking for 

help is strongly positive (r=+0.82). These results, for the teams from Thailand, do not 

confirm the hypothesis H0 as far as the learning behavior asking for help is concerned 

and in fact indicate the opposite. The actual data for the teams from Thailand show a 
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very different picture from those of the teams from the USA and France: the range 

of ratings for the Thailand teams goes from 0.25 to 0.29 only. This indicates that 

the three teams from Thailand, although having quite different views on the team 

psychological safety within their team (both for average and standard deviation), have 

as far as this experiment is concerned, very similar results for the learning behavior of 

asking for help: all three teams exhibit a nearly identical and quite high level 

(compared to teams from the USA and France) of asking for help between 0.25 and 

0.29. This observation for the teams from Thailand is valid not just for the asking for 

help behavior, but for all learning behaviors: all three teams from Thailand exhibit the 

different learning behaviors in a much more similar way (ratings for these teams are 

all in a narrow range) than is the case for the teams from the USA and France 

(important variation in the range of ratings for the teams from the USA on the one 

hand and teams from France on the other). For the teams in Thailand, there is very 

little significant differentiation in any of the learning behaviors, despite differences in 

the values for team psychological safety. 

These results allow to confirm the hypothesis H0 that team psychological 

safety leads to the learning behavior of asking for help, except for teams from 

Thailand. 
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Figure 14 Team learning: boundary spanning vs. team psychological safety 

The data for the second learning behavior of boundary spanning and team 

psychological safety are extracted from Table 15 and shown side-by-side in Table 16. 

The relationship between team psychological safety and the learning behavior of 

boundary spanning are graphically represented in Figure 14 and commented below.  
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- There is a slight negative relationship between average team 

psychological safety and boundary spanning (r=-0.35). 

- There is a clear positive relationship between standard deviation for team 

psychological safety and boundary spanning (r=+0.53). 

This indicates that teams with higher team psychological safety have a lower 

level of boundary spanning (finding out information about people outside of the sub-

group) than those with lower team psychological safety. Those teams with a low 

standard deviation in team psychological safety measurement (in other words, teams 

where people rate the different statements rather similarly) have a lower level of 

boundary spanning than those with a high standard deviation in team psychological 

safety. 

This does not confirm the hypothesis H0 that team psychological safety leads 

to the learning behavior of boundary spanning. Looking at the results by 

differentiating each country, the following additional analysis can be made: 

- For teams from France, there is a very strong positive relationship 

confirming the hypothesis H0, with a full positive relationship between average team 

psychological safety and boundary spanning (r=+0.98) and a slight negative 

relationship between team psychological safety and boundary spanning (r=-0.36). 

- For teams from the USA and Thailand, the relationships go in the opposite 

direction of hypothesis H0, with a strong and full negative relationship between team 

psychological safety and boundary spanning (r=-0.97 for USA and r=-0.90 for 

Thailand) and a clear and strong positive relationship between standard deviation for 

team psychological safety and boundary spanning (r=+0.65 for USA and r=+0.83 for 

Thailand). 
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One possible explanation for this very different behavior could be linked 

to the impact of groupthink or the lack of challenging one another, one of the 

limitations of the concept of team psychological safety (Edmondson, 2004; Janis, 

1972; Van den Bossche et al., 2006). Team cohesion is one of the ten factors 

impacting team learning (Decuyper et al., 2010) and as described below could 

negatively impact the team’s ability of effective learning in this case. The teams in the 

USA and in Thailand with the highest result of team psychological safety and the 

lowest standard deviation (USA 1 and Thailand 3), emphasized a lot their friendship 

and positive professional and social interactions during the one-on-one interviews that 

were held with each team member (see different illustrations in section 4.2.1.2.). All 

team members, without exception (hence the lowest values for standard deviation), 

highlight the positives of working in their particular team, and the fact that everyone 

in the team is there to help each other. Team members all use words such as ‘helping’ 

each other and describe a sense of family. These team members do not use 

expressions such as ‘challenging’ each other, or ‘pushing’ each other. On the other 

hand, the teams in the USA and in Thailand with the lowest result of team 

psychological safety and the highest standard deviation (USA 3 and Thailand 1), used 

very different descriptions (see different illustrations in section 4.2.1.2). Team 

members don’t hesitate to state that this is “not really a team” but more a grouping of 

individuals who each find their own way to perform their tasks as well as they can. 

They share that people obtain information when they go and look for it, but that’s 

about it.  

In the challenges Professor Warmkote’s Safe and A Welsh Holiday, boundary 

spanning has been operationalized as the degree to which sub-groups, during the 
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challenge, focus on their own issues (negative boundary spanning) or try to 

understand other sub-groups’ issues (positive boundary spanning). The latter is 

necessary to successfully complete the challenge. Trying to understand the other sub-

group’s issues involves making statements or asking questions about that sub-group’s 

status, for example  “We think you are Claudette because our information talks about 

Claudette having glasses” (in Professor Warmkote’s Safe) or “Are you sure you are 

close to the lake?” (in A Welsh Holiday). The Glasstap® challenges are designed so 

that a certain level of tension arises in the exchanges because information at some 

stages seems incompatible or contradictory between different sub-groups. In these 

moments, boundary spanning becomes closer to challenging or confronting what the 

other sub-group has shared, and leads to exchanges such as  “No, you cannot be Isabel 

because our information says that Isabel is the eldest and you just said that your 

information says you are the youngest” (in Professor Warmkote’s Safe) or “If you 

don’t like the meeting location we propose because it is not compatible with your 

constraints, what alternative location are you proposing?” (in A Welsh Holiday). In 

some teams, there were some vivid and direct exchanges of this nature.  

Teams where team members describe one another like friends and family may 

not be fully comfortable to challenge in this way. When confronted with contradictory 

information, they opt to stop to push and either assume the other sub-group is correct 

or simply give up and accept the impasse. They start to doubt their own sub-group’s 

interpretation of the information and re-visit their understanding of their own situation 

(negative boundary spanning). They steer away from pursuing the positive boundary 

spanning behaviors in the phases of the challenges where tensions arise from 

conflicting information and fall back on negative boundary spanning behavior. On the 
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other hand, teams that describe themselves as a group of individuals, more than a 

team, and who do not describe the relations with others in terms of closeness or 

friendship, are less hesitant to push hard and challenge or re-challenge the other sub-

groups, in order to succeed in completing the challenge. These teams push the 

boundary spanning exchanges as far as needed given the task in front of them 

(positive boundary spanning).   

Both in USA 1 and Thailand 3, with the highest averages for team 

psychological safety and lowest standard deviation, the close personal relationships 

between team members constrain the team members when there is the need to push 

for a solution to the seemingly incompatible situation the team members are facing 

during the challenge. Rather than push and challenge the other members of the team, 

who are also close friends and part of the same ‘family’, team members steer away 

from this confrontation, and stop the boundary spanning activities. Team members 

either give up even if the issue has not been resolved (no boundary spanning) or 

refocus on their own set of information to try and reconsider if maybe they were 

wrong (negative boundary spanning). This was the case for team Thailand 3 and even 

more with team USA 1. Team USA 1 has the highest average and the lowest standard 

deviation of all teams for team psychological safety, but it is also the team where the 

researcher noted the lowest level of energy or drive to solve the Glasstap® challenges 

within the time limit. Although the team did not make much progress in terms of 

finding the solution, there was an atmosphere of contentment and team members sat 

more or less around waiting for the time to run out, knowing that they were stuck and 

accepting they would not succeed in finding the solution. Nobody stepped up to push 

the others to try harder or to try one final time. The team with the highest level of 
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team psychological safety showed positive and friendly interactions, but avoided 

to go into the intensity of discussions and exchanges that are necessary to solve 

both challenges. 

For all three teams from France, with high or low average team psychological 

safety and low or high dispersion of team psychological safety, there is no reference 

about friendship or amicable relationships. The team members describe the others as 

professionals and do not refer to personal relationships outside of work. For the teams 

in France, the relationship between team psychological safety and boundary spanning 

is “logical” since they see challenging the others, and pushing for information or 

clarification, as part of the task at hand and are not hindered by personal relations. For 

the teams from France, the team with the highest average and lowest standard 

deviation for team psychological safety demonstrates the highest level of boundary 

spanning. The team with the lowest average and highest standard deviation for team 

psychological safety demonstrates the lowest level of boundary spanning. 

  These results allow to confirm the hypothesis H0 that team psychological 

safety leads to the learning behavior of boundary spanning, with the additional 

clarification of the potential occurrence of groupthink or excessive cohesion in some 

of the teams. 

4.3.1.3. Summary for hypothesis H0. The results described, both from a qualitative 

and quantitative viewpoint and combining the findings from the different challenges, 

allow to confirm the hypothesis H0 that team psychological safety leads to team 

learning behavior, in particular in terms of quantity of communication and the 

learning behavior of asking for help, both overall and for teams from the USA and 

France but not for teams from Thailand. The hypothesis H0 is confirmed for the 
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learning behavior of boundary spanning only for teams from France, with a 

possible impact of groupthink in teams from the USA and Thailand. This result is 

summarized in Figure 15.  

  

Figure 15 Summary of research conclusions for Hypothesis H0 

4.3.2. Hypothesis H1 

H1 Teams that display more learning behaviors create more team knowledge than 

teams that display fewer learning behaviors 

This hypothesis states that learning behavior leads to the creation of team 

knowledge, where team knowledge can be the general knowledge (relative to the 

particular task at hand), the knowledge about other team members or the shared 

knowledge of the concept of solving a problem in a team. 

4.3.2.1. General team knowledge. The general knowledge is represented by 

the result of the two challenges each team participated in. The hypothesis H1 states 
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that those teams that demonstrate more learning behaviors perform better in 

solving the challenges. The challenges used in this research allowed the teams to 

utilize in particular the learning behaviors of asking for help and boundary spanning. 

The sum of these learning behaviors gives an indication of the quantity and quality of 

the exchanges. The relationships between the quantity of communication (Table 7) 

and the total team learning behaviors (sum of asking for help and boundary spanning) 

on the one hand, and the result of both challenges on the other, are shown in Table 15 

and extracted and shown side-by-side in Table 17. 

Table 17 Team learning vs. team knowledge (general): extracts from Table 15 

team learning 
team knowledge 

(general) 
Professor Warmkote's 

Safe 
A Welsh Holiday 

Professor 
Warmkote

's Safe 

A 
Welsh 

Holiday 
total 

duration 

asking for 
help + 

boundary 
spanning 

ratio 
answered 

asking for 
help + 

boundary 
spanning 

USA 1 0:52:27 0.57 75% 0.50 1 2 
USA 2 0:47:46 0.40 83% 0.57 2 4 
USA 3 0:28:31 0.31 74% 0.60 3 3 
              
France 1 0:51:07 1.08 85% 0.57 4 4 
France 2 0:47:35 0.33 66% 0.68 1 1 
France 3 0:43:00 0.27 74% 0.64 1 2 
              
Thailand 1 0:47:54 0.73 79% 0.73 2 4 
Thailand 2 0:43:36 0.45 87% 0.86 3 4 
Thailand 3 0:43:10 0.22 78% 0.85 3 2 

 

- For A Welsh Holiday,  

+ there is a strong positive relationship between the ratio of answered 

questions and the result of the challenge (r=+0.86). 
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+ there is no relationship between the sum of the learning behaviors of 

asking for help and boundary spanning, and the result of the challenge (r=+0.04). 

- For Professor Warmkote’s Safe,  

+ there is a slight negative relationship between the total communication time 

and the result of the challenge (r=-0.25). 

+ there is a slight positive relationship between the sum of the learning 

behaviors of asking for help and boundary spanning, and the result of the challenge 

(r=+0.42). 

The only relationship confirming hypothesis H1 is between the ratio of 

questions answered and the result of the challenge for the A Welsh Holiday challenge. 

This illustrates that a key element in the knowledge creation (in this situation the 

knowledge necessary to complete the challenge) lies not only in the quantity, but 

rather in the quality of learning overall and of the specific learning behaviors. An 

analysis per country allows to look at this in more detail. 

For the teams from France, the relationship between learning behaviors and 

results in the challenges is as follows: 

For Professor Warmkote’s Safe,  

+ there is a strong positive relationship between the total communication time 

and the result of the challenge (r=+0.83). 

+ there is a full positive relationship between the sum of the learning 

behaviors of asking for help and boundary spanning and the result of the challenge 

(r=+0.99). 

 The relationships between learning and knowledge creation confirm the 

hypothesis H1. In fact, team France 1 is the only team out of the nine to successfully 
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complete the Professor Warmkote’s Safe challenge. This team was also the only 

one to take the initiative to write out all information on a central flip chart (during 

the “family meetings”) and the only one to split up pairs of participants to do different 

tasks: one member of a pair would work to understand the code while the other would 

go around to have phone conversations with other team members and to collect 

information. The two other teams from France, France 2 and France 3, represent two 

teams out of total three who made the least progress in the Professor Warmkote’s Safe 

challenge, resulting in a score of 1 (the third team being USA 1, see Table 11). Teams 

France 2 and France 3 exhibited clearly less learning behaviors, both boundary 

spanning and asking for help (Table 9). Several team members in both these teams 

spent most of the time to argue and defend their position, rather than to try and 

understand the situation and information of the other team members.  

For A Welsh Holiday,  

+ there is a full positive relationship between the ratio of answered questions 

and the result of the challenge (r=+0.99). 

+ while there is a full negative relationship between the sum of the learning 

behaviors of asking for help and boundary spanning and the result of the challenge 

(r=-0.99), the learning behaviors separately give a different picture (data from Table 

15): there is a full negative relationship between asking for help and the result of the 

challenge (r=-1) and there is a strong positive relationship between boundary 

spanning and the result of the challenge (r=+0.93). 

The relationships between learning and knowledge creation confirm 

hypothesis H1, with the exception of the result of the learning behavior of asking for 

help. It is clear that the quantity of this learning behavior (the scores from the 
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conversations) is cancelled out by the quality (the ratio of answered questions) as 

show in Table 18. 

Table 18 Ratio of answered questions and asking for help score for teams from France 

ratio of 
answered 
questions 

asking for help 
score 

France 1 85% 0.23 
France 2 66% 0.40 
France 3 74% 0.32 

 

France 1 and France 2 show the most extreme results of all nine teams as far 

as the ratio of answered questions is concerned. Team France 1 worked very 

efficiently during the A Welsh Holiday challenge: one person of each team lead the 

exchange with the other team, questions were focused and 85% of all the questions 

were answered. Yet, the total score for asking for help is only 0.23. One of the reasons 

is because the team members had clearly split up the roles, and whoever handled a 

particular role explained to the other team members the status (more statements, less 

questions, so negative asking for help). This team asked fewer, better questions, and 

answered them ! The interactions of team France 2 were of the opposite extreme: 

everybody in both sub-groups tried to communicate with the other sub-group. This 

resulted in many questions being ignored and of all the questions asked, only 66% 

were answered. At one point, one member of a sub-group says "Ask them again 

because they don't listen to me". Within the sub-groups the total score for asking for 

help is 0.40. Although this seems to indicate that sub-group members asked questions 

to one another, most of these questions were not to ask others for their thoughts or 

ideas, but rather to express individual ideas formulated as questions. Since both sub-



  

 

208

groups of team France 2 were stuck for the last 15 minutes of the challenge, the 

questions were not the foundation on which solutions were developed, but more a 

way of seeing out the remainder of the available time. As one team member shared in 

the interview afterwards, “If we know each other very well, we will get stuck on the 

same things as in the past, so it can be useful to have a new look or a new person 

joining in.”  

These results confirm hypothesis H1 for teams from France, that learning 

behaviors lead to the creation of the general knowledge that allows to complete the 

challenges. 

For the teams from the USA, the relationship between learning behaviors and 

results in the challenges is as follows: 

For Professor Warmkote’s Safe,  

+ there is a strong negative relationship between the total communication time 

and the result of the challenge (r=-0.94). 

+ there is a full negative relationship between the sum of the learning 

behaviors of asking for help and boundary spanning and the result of the challenge 

(r=-0.98). 

 These results indicate there is a relationship between learning and knowledge 

creation opposite of hypothesis H1. Team USA 1 obtained the lowest score on both 

challenges (Table 11), and this team’s approach to the challenge illustrates that a basic 

problem solving method is needed in addition to just asking questions or trying to find 

out more about the other sub-groups. It is the team that spent most time 

communicating in the Professor Warmkote’s Safe challenge, but ended up with the 

lowest result. The team worked in a completely unstructured way and often spent a lot 
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of time in discussion without a clear direction or objective. Many questions were 

asked, but no system was used to capture the information that was discovered. 

During the interview after the challenge, team members shared that they did not cover 

the basics: “We might have been able to make a single sheet of all we knew and put it 

all together” and “You get to the other table and start to talk … and you forget to 

share an important piece of information.” Team members seemed to be thrown out of 

their comfort zone with a challenge that was not the usual way in which they 

interacted with each other and especially at the end of the challenge, with limited time 

remaining, the energy level was very low. “We know the expertise in the team so 

normally we know who to go to but this didn't work here because expertise is 

different”. 

 The other team with an extreme result is team USA 3. This team spent by far 

the least amount of time in communicating (total 28.5 minutes whereas the second 

lowest of all nine teams is 43 minutes !). Yet despite this, the team spent the time 

wisely, in particular during the family meetings. At several points, team members 

took stock of their current progress, and discussed about the way forward given the 

time constraints. During the debrief, the team shared “Edith (not the real name) came 

up with a strategy so instead of discussing for five minutes, one person just read it”. 

They dealt with one piece of information at a time and asked questions that helped 

others think, such as “Are you sure that …?”. 

Although the Professor Warmkote’s Safe challenge did not require any prior 

or specific knowledge, a basic need of having some level of systematic approach is a 

key requirement, just as it is with solving any problem. Trial and error is not possible 

in the time limit of 60 minutes. The difference in team members’ capability of system 
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thinking, one of the factors impacting team learning (Decuyper et al., 2010), has 

possibly impacted this result, despite the fact that all team members have similar 

educational backgrounds and professional experiences. 

 The results from the Professor Warmkote’s Safe challenge do not confirm the 

hypothesis that learning behaviors impact the knowledge to succeed in the challenge. 

This shows that merely asking questions is not sufficient and that a certain structure or 

method is a key necessary ingredient to complete the challenge successfully. 

For A Welsh Holiday,  

+ there is a strong positive relationship between the ratio of answered 

questions and the result of the challenge (r=+0.80). 

+ there is a clear positive relationship between the learning behaviors of 

asking for help and boundary spanning and the result of the challenge (r=+0.68). 

The relationships between learning and knowledge creation confirm 

hypothesis H1. 

These results confirm hypothesis H1 partially for teams from the USA, namely 

that learning behaviors lead to the creation of the general knowledge that allows to 

complete the challenges, with the necessary condition that a basic structure and 

problem solving methodology is applied by the team. 

For the teams from Thailand, the relationship between learning behaviors and 

results in the challenges is as follows: 

For Professor Warmkote’s Safe,  

+ there is a full negative relationship between the total communication time 

and the result of the challenge (r=-0.99). 
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+ there is a strong negative relationship between the sum of the learning 

behaviors of asking for help and boundary spanning and the result of the challenge 

(r=-0.89). 

These relationships between learning and knowledge creation go in the 

opposite direction of Hypothesis 1. Some additional observations from the researcher 

further explain these results. All teams in Thailand did not develop any plan or time 

management during the challenge, and this was the main reflection in each team 

during the interview after the challenge. Although all instructions and information 

were translated into Thai, several participants in the three teams struggled with the 

few words that remained in English. For example, some did not know whether Kylie 

Minogue, mentioned in one of the letters sent by Professor Warmkote to one of his 

daughters, referred to a pop concert or a classical music concert. Others 

misunderstood some male names (example Jeremy) for female names. This basic 

confusion was an additional challenge for the teams from Thailand that others did not 

encounter. The results for the Professor Warmkote’s Safe challenge do not allow a lot 

of distinction, since the results are 2 or 3 for the teams in Thailand (Table 11), while 

for other countries the ranges are more important (1 to 3 for USA and 1 to 4 for 

France).   

The results from the Professor Warmkote’s Safe challenge do not confirm 

hypothesis H1 that learning behaviors impact the knowledge to succeed in the 

challenge for the teams from Thailand.  

For A Welsh Holiday,  

+ there is a clear positive relationship between the ratio of answered questions 

and the result of the challenge (r=+0.58). 
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+ there is a slight negative relationship between the sum of the learning 

behaviors of asking for help and boundary spanning and the result of the challenge 

(r=-0.43). 

These results do not allow to confirm hypothesis H1 for teams from Thailand, 

that learning behaviors lead to the creation of the general knowledge that allows to 

complete the challenges. 

4.3.2.2. Team-related team knowledge. The team-related team mental model 

represents the knowledge the team has about the different members. The hypothesis 

H1 states that those teams that demonstrate more learning behaviors increase the 

sharedness of the team-related team mental model: team members develop a better 

and more common understanding of each of the members in the team. The change in 

sharedness is represented by the change in standard deviation in the answers to the 

team-related team mental model questionnaire. The challenges used in this research 

allowed the teams to utilize in particular the learning behaviors of asking for help and 

boundary spanning. The sum of these behaviors, from both challenges, gives an 

indication of the quantity and quality of the exchanges that allowed the teams to 

develop their shared understanding of the team over the duration of the research 

experiment. The results for the learning behaviors at T and the changes of the team-

related mental model are summarized in Table 15, extracted and shown side-by-side 

in Table 19, represented graphically in Figure 16 and commented below. 
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Figure 16 Team learning vs. team-related team knowledge 

 

Table 19 Team learning vs. team knowledge (team-related): extract from Table 15 

team learning team knowledge 

asking for help + boundary 
spanning for both challenges 

team-related mental 
model 

change in stdev 
USA 1 0.53 0.17 
USA 2 0.48 0.04 
USA 3 0.46 0.03 
      
France 1 0.83 0.21 
France 2 0.51 0.11 
France 3 0.45 0.20 
      
Thailand 1 0.73 0.18 
Thailand 2 0.66 0.12 
Thailand 3 0.53 0.18 
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Figure 16 Team learning vs. team-related team knowledge 

- There is a clear positive relationship between the sum of the learning 

behaviors of asking for help and boundary spanning and the change in the standard 

deviation of the team-related team mental model (r=+0.51). 

- For the teams from the USA, there is a full positive relationship between the 

sum of the learning behaviors of asking for help and boundary spanning and the 

change in the standard deviation of the team-related team mental model (r=+0.97). 

- For the teams from France, there is a slight positive relationship between the 

sum of the learning behaviors of asking for help and boundary spanning and the 

change in the standard deviation of the team-related team mental model (r=+0.45). 

- For the teams from Thailand, there is no relationship between the sum of the 

learning behaviors of asking for help and boundary spanning and the change in 

sharedness (r=-0.17). 
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One explanation for the non-existing relationship for the teams from 

Thailand is the fact that the data for team-related shared mental model, for the 

teams from Thailand, show a very different picture from those for the teams from the 

USA and France. This is very similar to the description of the qualitative results from 

section 4.3.1.2. around team learning behaviors. The averages of the team-related 

team mental model (tTMM) are contained in a narrow range for the teams from 

Thailand, both at T-1 and T+3 (Table 20). 

Table 20 Ranges of averages and standard deviations for team-related team mental 

model 

range for tTMM range for stdev 
at T-1 at T+3 at T-1 at T+3 

USA 1.25 0.87 0.38 0.53 
France 0.42 0.66 0.30 0.32 
Thailand 0.31 0.60 0.17 0.16 

 

This illustrates that the team-related team mental model evaluations for teams 

from Thailand are much more similar, both at T-1 and T+3, than is the case for teams 

for other countries. This can be an explanation for the almost non-existing 

relationship between learning behaviors and team-related team knowledge. 

These results allow to confirm hypothesis H1 that learning behaviors lead to 

the creation of team-related knowledge at the team level, except for teams from 

Thailand.  

4.3.2.3. Task-related team knowledge. The task-related team mental model 

represents the knowledge the team has about  the topic of “problem solving in a 

team”. The hypothesis H1 states that those teams that demonstrate more learning 
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behaviors increase the sharedness of the task-related team mental model: team 

members develop a more shared understanding of the key elements that lead to 

successful problem solving in a team. The challenges used in this research allowed the 

teams to utilize in particular the learning behaviors of asking for help and boundary 

spanning. The sum of these behaviors gives an indication of the quantity and quality 

of the learning exchanges that allowed the teams to develop their shared 

understanding of the task. The results for the learning behaviors at T and the changes 

in the task-related mental model are summarized in Table 15, extracted and shown 

side-by-side in  

Table 21 represented graphically in Figure 17, and commented below. 

Table 21 Team learning vs. team knowledge (task-related) 

team learning team knowledge 

asking for help + boundary 
spanning for both 

challenges 

task-related mental model 
change in sharedness 

USA 1 0.53 -2% 
USA 2 0.48 3% 
USA 3 0.46 -20% 
      
France 1 0.83 4% 
France 2 0.51 -6% 
France 3 0.45 -12% 
      
Thailand 1 0.73 14% 
Thailand 2 0.66 5% 
Thailand 3 0.53 -2% 
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Figure 17 Team learning vs. task-related team knowledge 

- There is a clear positive relationship between the sum of the learning 

behaviors of asking for help and boundary spanning and the change in sharedness of 

the task-related team mental model (r=+0.72). 

- For the teams from the USA there is a clear positive relationship between the 

sum of the learning behaviors of asking for help and boundary spanning and the 

change in sharedness of the task-related team mental model (r=+0.56). 

- For the teams from France there is a full positive relationship between the 

sum of the learning behaviors of asking for help and boundary spanning and the 

change in sharedness of the task-related team mental model (r=+0.97). 

- For the teams from Thailand there is a full positive relationship between the 

sum of the learning behaviors of asking for help and boundary spanning and the 

change in sharedness of the team-related team mental model (r=+0.97). 
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At the level of each of the countries, these are nearly full positive 

relationships that confirm that when a team exhibits more of the key learning 

behaviors (in this case, applicable to the Professor Warmkote’s Safe and A Welsh 

Holiday challenges, the behaviors of boundary spanning and asking for help) then the 

sharedness of the team mental model relative to the topic of “problem solving in a 

team” increases. The results discussed here and shown in Table 13 are for a 

sharedness threshold of three (counting as shared knowledge those links that are 

identical for three or more team members). The researcher evaluated the relationships 

for different threshold levels in the level of sharedness. For a threshold level of two 

(counting as shared knowledge also those links that are identical for two or more team 

members), the relationships are equally very strong (r close to 1 for each country). 

However, for a threshold level of four (counting as shared knowledge only those links 

that are identical for four or more team members), the relationships are less strong, 

and even negative in the case of teams from Thailand. This is because there are a few 

teams with only seven concept maps to analyze at T+3 and this leads to too few 

shared links at the threshold level of four to make a meaningful analysis. 

These results allow to confirm hypothesis H1 that learning behaviors lead to 

the creation of task-related knowledge at the team level.  

4.3.2.4. Summary for hypothesis H1. The results described, both from a 

qualitative and quantitative viewpoint and combining the findings from the different 

challenges, allow to conclude with respect to the hypothesis H1, stating that teams 

that display more learning behaviors create more team knowledge than teams that 

display fewer learning behaviors, that 
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1. The hypothesis is not confirmed for the general knowledge relative to the 

challenge resolution: slightly confirmed in general overall, confirmed for teams 

from France, partially confirmed for teams from the USA with the assumption of 

basic problem solving structure, and not confirmed for teams from Thailand. 

2. The hypothesis H1 is confirmed for team-related knowledge overall and for teams 

from the USA and France but not for teams from Thailand. 

3. The hypothesis H1 is confirmed for task-related knowledge overall and for teams 

from the USA, France and Thailand. This result is summarized in Figure 18. 

 

Figure 18 Summary of research conclusions for Hypothesis H1 

4.3.3. Hypothesis H2 

H2 Teams with higher team psychological safety create more team knowledge 

than teams with lower team psychological safety 
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This hypothesis states that higher levels of team psychological safety lead 

to the creation of more team knowledge, where team knowledge can be the 

general knowledge (relative to the task at hand), the knowledge about other team 

members or the shared knowledge of the concept of solving a problem in a team. 

4.3.3.1. General team knowledge. The general knowledge is represented by 

the result of the two challenges each team participated in. The hypothesis states that 

those teams with higher team psychological safety (either a higher average, or a lower 

standard deviation) perform better in solving the challenges. The results for the 

challenges at T and results for team psychological safety are summarized in Table 15, 

extracted and shown side-by-side in Table 22 and commented below. 

Table 22 Team psychological safety vs. team knowledge (general): extract from Table 

15 

team psychological 
safety 

team knowledge (general) 

average 
standard 
deviation 

Professor 
Warmkote's 

Safe 

A Welsh 
Holiday 

USA 1 6.21 0.55 1 2 
USA 2 5.90 1.00 2 4 
USA 3 5.08 1.07 3 3 
          
France 1 5.84 1.08 4 4 
France 2 5.22 1.21 1 1 
France 3 5.39 1.50 1 2 
          
Thailand 1 5.04 1.37 2 4 
Thailand 2 5.67 0.98 3 4 
Thailand 3 5.90 0.93 3 2 
- There is no relationship between the average team psychological safety and 

the outcome of the two challenges (r=+0.09 for Professor Warmkote’s Safe and 

r=+0.02 for A Welsh Holiday). 



  

 

221

- There is no relationship between the standard deviation of the team 

psychological safety and the outcome of the two challenges (r=-0.11 for Professor 

Warmkote’s Safe and r=+0.04 for A Welsh Holiday). 

 No clear relationships appear at the level of each of the countries. 

This part of the hypothesis H2 is not confirmed by the results from the 

experiment. Although the Glasstap® challenges Professor Warmkote’s Safe and A 

Welsh Holiday are designed around the themes of collaboration and communication 

and although “a shared belief that the team is safe for interpersonal risk taking” 

(Edmondson, 1999, p. 354) is important in particular during the tense moments of the 

challenges, team psychological safety in itself (either at the average or at the standard 

deviation level) is clearly not a sufficient condition to explain the degree of success in 

completing the challenges. Three elements can be part of the explanation: 

1. The game effect. The experiment was seen by some teams as “a game” and 

therefore not fully representative of the normal working interactions team members 

would have when dealing with their regular tasks and responsibilities. Some teams, 

seeing that they were not going to be able to complete the challenge within the time 

constraints, gave up and waited for the “time’s up” sign in a relaxed way (in particular 

team USA 1). This is most likely not how professional teams, irrespective of the level 

of their team’s psychological safety, would deal with their work challenges. 

2. The impact of prior knowledge. The challenges were designed so that no prior 

knowledge was necessary or even useful. No particular skill or knowledge was 

needed in the challenges. This approach was chosen so that prior experience or 

knowledge of team members would not become an additional factor that could 

influence the research. Although this remained the case to a very large extent, there 
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were a few exceptions. Some teams in Thailand spent time or were confused by 

the few words that remained in English in their Thai-language instructions 

(example: what is a “caravan”? Is Jeremy a male or female name?). Some teams 

attacked the challenge without much thinking and applied a trial-and-error approach, 

while others clearly possessed a mindset of developing a strategy and built and 

discussed their way to deal with the challenges as they progressed. Finally, some 

teams, maybe from prior experiences with similar “games”, were aware from the start 

that the challenge was not simply a jigsaw, but that there would at some point be a 

twist or unexpected turn.  These teams were more alert and on the lookout for this 

element of the challenge, and this was heard through comments in the recorded 

interactions.  

3. Incomplete teams. Two out of the nine teams had only seven team members 

participate in the challenges at T due to miscommunication (Thailand 1 and France 2). 

Although this did not substantially impact the A Welsh Holiday challenge (where all 

team members were separated in two sub-groups), this definitely represented a 

disadvantage in the Professor Warmkote’s Safe challenge, where one team member 

had to take on the full task of one of the four daughters in the simulation, whereas this 

task was shared between two team members for all other situations.  

4.3.3.2. Team-related team knowledge. The team-related team mental model 

represents the knowledge the team has about the different members. The hypothesis 

H2 states that those teams that have a higher level of team psychological safety 

develop more team knowledge, meaning they increase more significantly the 

sharedness of the team-related team mental model. Team members who feel that the 

team is safe for interpersonal risk taking more quickly develop an even better 
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understanding of one another, and of how each team member plays a role in the 

team. The change in sharedness is represented by the change in standard deviation 

in the answers to the team-related team mental model questionnaire. The results for 

team psychological safety and the change over the duration of the experiment in team-

related team mental model (represented by change in standard deviation) are 

summarized in Table 15, extracted and shown side-by-side in Table 23, represented 

graphically extracted and shown side-by-side in in Figure 19, and commented below. 

Table 23 Team psychological safety vs. team knowledge (team-related): extract from 

Table 15 

team psychological safety 
team knowledge 
(team-related) 

average 
standard 
deviation 

change in standard 
deviation 

USA 1 6.21 0.55 0.17 
USA 2 5.90 1.00 0.04 
USA 3 5.08 1.07 0.03 
        
France 1 5.84 1.08 0.21 
France 2 5.22 1.21 0.11 
France 3 5.39 1.50 0.20 
        
Thailand 1 5.04 1.37 0.18 
Thailand 2 5.67 0.98 0.12 
Thailand 3 5.90 0.93 0.18 
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 Figure 19 Team psychological safety vs. team-related team knowledge 

- There is a slightly positive relationship between the average team 

psychological safety and the change in the standard deviation of the team-related team 

mental model (r=+0.22). 
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- There is no relationship between the standard deviation of the team 

psychological safety and the change in the standard deviation of the team-related 

team mental model (r=+0.15). 

Since the ranges of values for both averages and standard deviations of team 

psychological safety are quite different between the teams from different countries 

(Table 6 and Table 23) it is useful to look at these relationships at the country level: 

- For the teams from the USA, there is a strong positive relationship between 

the average team psychological safety and the change in the standard deviation of the 

team-related team mental model (r=+0.76) and there is a full negative relationship 

between the standard deviation of the team psychological safety and the change in the 

standard deviation of the team-related team mental model (r=-1). 

- For the teams from France, there is a strong positive relationship between the 

average team psychological safety and the change in the standard deviation of the 

team-related team mental model (r=+0.77) and there is no relationship between the 

standard deviation of the team psychological safety and the change in the standard 

deviation of the team-related team mental model (r=+0.13). 

- For the teams from Thailand, there is a slight negative relationship between 

the average team psychological safety and the change in the standard deviation of the 

team-related team mental model (r=-0.26) and there is a slight positive relationship 

between the standard deviation of the team psychological safety and the change in 

standard deviation of the team-related team mental model (r=+0.41). 

The results for teams from the USA strongly confirm hypothesis H2, the 

results for teams from France slightly confirm hypothesis H2 and the results for teams 

from Thailand do not confirm hypothesis H2, for the team-related knowledge. 
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4.3.3.3. Task-related team knowledge. The task-related team mental 

model represents the knowledge the team has about the topic of “problem solving 

in a team”. The hypothesis H2 states that those teams that have a higher level of team 

psychological safety develop more team knowledge, meaning they increase the 

sharedness of the task-related team mental model more significantly than those teams 

that have a lower level of team psychological safety. The results for team 

psychological safety and the change over the duration of the experiment in the 

sharedness of the task-related team mental model are summarized in Table 15, 

extracted and shown side-by-side in Table 24, represented graphically in Figure 20, 

and commented below. sharedness of the task-related team mental model are 

summarized 

Table 24 Team psychological safety vs. team knowledge (task-related): extract from 

Table 15 

team psychological safety 
team knowledge 

(task-related) 

average 
standard 
deviation 

change in 
sharedness 

USA 1 6.21 0.55 -2% 
USA 2 5.90 1.00 3% 
USA 3 5.08 1.07 -20% 
        
France 1 5.84 1.08 4% 
France 2 5.22 1.21 -6% 
France 3 5.39 1.50 -12% 
        
Thailand 1 5.04 1.37 14% 
Thailand 2 5.67 0.98 5% 
Thailand 3 5.90 0.93 -2% 
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Figure 20 Team psychological safety vs. task-related team knowledge 

- There is a slight positive relationship between the average team 

psychological safety and the change in sharedness of the task-related team mental 

model (r=+0.22). 
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- There is no relationship between the standard deviation of the team 

psychological safety and the change in sharedness of the task-related team mental 

model (r=-0.04). 

Since the ranges of values for both averages and standard deviations of team 

psychological safety are quite different between the teams from different countries 

(Table 6) it is useful to look at these relationships at the country level: 

- For the teams from the USA, there is a strong positive relationship between 

the average team psychological safety and the change in sharedness of the task-related 

team mental model (r=+0.89) and there is a slight negative relationship between the 

standard deviation of the team psychological safety and the change in sharedness of 

the task-related team mental model (r=-0.42). 

- For the teams from France, there is a strong positive relationship between the 

average team psychological safety and the change in sharedness of the task-related 

team mental model (r=+0.80) and there is a strong negative relationship between the 

standard deviation of the team psychological safety and the change in sharedness of 

the task-related team mental model (r=-0.93). 

- For the teams from Thailand, there is a full negative relationship between the 

average team psychological safety and the change in sharedness of the task-related 

team mental model (r=-0.98) and there is a strong positive relationship between the 

standard deviation of the team psychological safety and the change in sharedness of 

the task-related team mental model (r=+0.94). 

The results for teams from the USA and France confirm hypothesis H2, 

whereas the results for teams from Thailand do not confirm hypothesis H2, for the 

task-related team knowledge. 
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4.3.3.4. Summary for hypothesis H2. The results described, both from a 

qualitative and quantitative viewpoint and combining the findings from the 

different challenges, allow to conclude with respect to the hypothesis H2, stating that 

teams with higher team psychological safety create more team knowledge than teams 

with lower team psychological safety, that 

1. The hypothesis H2 is not confirmed relative to the challenge resolution overall or at 

the level of the teams of any particular country. 

2. The hypothesis H2 is confirmed for team-related knowledge: slightly confirmed 

overall and clearly to strongly confirmed for teams from the USA and France but not 

confirmed for teams from Thailand. 

3. The hypothesis H2 is confirmed for task-related knowledge: slightly confirmed 

overall and clearly to strongly confirmed for teams from the USA and France but not 

confirmed for teams from Thailand. 

This result is summarized in Figure 21. 
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Figure 21 Summary of research conclusions for Hypothesis H2 

4.3.4. Hypothesis H3 

H3 Psychological safety in teams in Thailand has a more pronounced effect on the  

creation of team knowledge than in France or the USA:  

H3a Low psychological safety has a more negative impact on team 

knowledge creation for Thai teams in comparison with French or 

American teams. 

H3b High psychological safety has a more positive impact on team 

knowledge creation for Thai teams in comparison with French or 

American teams. 
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This hypothesis was developed on the assumption that the overall research 

model would be validated for all participating teams, and states that culture 

impacts the extent to which team psychological safety impacts the knowledge 

creation. 

Since the research model is not validated for teams from Thailand, hypothesis 

H3 cannot be evaluated. 

4.3.5. Proposition P4 

Amy Edmondson’s original model (Edmondson, 1999, 2004) was developed 

and validated in teams in Western countries  (Edmondson, personal communication, 

October 12, 2012). This research set out to validate the extended research model 

based on it, in different cultures, and in particular in the culture in Thailand. The 

discussion of proposition P4 therefore compares teams from the USA and France on 

the one hand, with teams from Thailand on the other hand. 

The antecedents to team psychological safety are defined as leader behavior, 

informal group dynamics, practice fields, trust and respect, and a supportive 

organizational context (Edmondson, 2004). The researcher used the one-on-one 15-

minute interviews with each of the participants to evaluate differences or nuances in 

the elements that impact team psychological safety. A thematic analysis strategy was 

used to identify themes and see how these themes appeared differently between the 

teams from the different countries (Aronson, 1995; Boyatzis, 1998). Two main 

themes emerged where teams from Thailand have very different comments from 

teams from the USA and France: the impact of the team manager on the team 

collaboration on the one hand and the diversity in the team and its impact on 

communication and dynamics on the other. 
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The comments relative to the team manager were mainly linked to the 

interview question “How does the team manager impact team collaboration, by 

what he or she does, or does not do?” (Appendix 3). The answers to this question, but 

also comments participants made about the team manager at other moments in the 

interview, were encoded and grouped in first level sub-themes and second level main 

themes. Each time a participant mentioned one of the identified sub-themes and main 

themes, a tally was increased and the totals were represented as percentages.  The 

percentages identify how many times the particular theme was mentioned out of all 

comments that were made in a particular team relative to the manager’s impact on 

team collaboration. The results from teams from the USA, France and Thailand are 

shown in Table 25. 
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Table 25 Thematic analysis of the impact of the manager on team collaboration 

1st level  2nd level 
USA France Thailand 

sub-themes main themes 

not much, I don't see it, he is 

passive passive 
12% 33% 4% 

gives topics and assigns tasks 

very 

operational 
29% 28% 66% 

organizes or promotes activities 

like outing, team building, parties 

organizes regular and scheduled 

meetings to share information 

solves problems by himself 

including talking to others and 

fixing mistakes 

fixes direction and objectives 

big picture 

and follow up 
17% 11% 6% 

shows an interest in topics and has 

close follow up with team 

members 

gives support, asks if help is 

needed, coaches and mentors 
coaching, 

sharing, 

learning 

41% 28% 24% 
encourages sharing and learning 

(invites to contact someone else) 

 

The thematic analysis highlights significant differences in how team members 

describe the role of the team manager. More than half of the comments from the 

teams from the USA describe a manager who sets the big picture and then follows up 

through coaching, giving support, sharing and encouraging learning (41% + 17% of 

comments relative to the manager’s impact). The manager coordinates and advises 

team members to go and share with others. One member shares “The manager creates 
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the ‘connections’ instead of giving the answer to the questions.” and another “The 

manager leaves us autonomy to solve our problems, so when there is a problem, 

instead of going to see the manager, we go to talk to each other.” One third of the 

comments from team members from France indicate that the team manager does not 

really do anything impacting the team collaboration and that he or she is passive or 

even absent (33%). Most of the comments describe a manager who does not have a 

positive impact on collaboration and does not take actions to promote collaboration, 

but also does not hinder it. One member says “The managers are pressed by urgencies 

and they are responsible for many things. They stay in the background most of the 

time.” The data in Table 25 are averages for the three teams in a country, and the team 

USA 1 is an outlier compared to other teams from the USA. In team USA 1, all team 

members describe a manager who is very involved and by his actions increases the 

team collaboration. For the other teams from the USA and France, collaboration 

between team members depends on the initiative of the team members themselves: 

some participants comment that they appreciate the manager’s hands-off approach 

while others say the manager could to more to enhance collaboration.  

The team members from Thailand describe a manager who is much more 

operational, hands-on and taking care of several tasks including solving problems 

directly (66%). Almost no comments describe a passive or absent manager (4%). Like 

in the teams from France or the USA, the manager advises team members who to go 

to talk to relative to their assigned project or tells them who had a similar experience 

that could benefit the current project. But in addition, the manager of the teams in 

Thailand organizes meetings, invites for dinners, follows up, asks team members if 

they have any question or need training, splits up the work between team members, 
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assigns tasks, fixes the direction and sets objectives and sets up the team outing or 

teambuilding activity (different topics mentioned in the interviews with team 

members from Thailand). A team member says “The manager joins in the sharing 

sessions since he has more information and experience and a more complete picture.” 

Three team members from different teams say the manager deals directly with 

resolution of disagreement: “If there is a disagreement, the manager will clear up and 

confirm the step forward.” Since the manager deals with so many things, it sounds as 

if the team without the manager is not really complete and not capable of functioning. 

For teams from Thailand, one could ask whether team psychological safety is 

impacted not just by the behavior of the leader as an antecedent, but by the leader 

being an integral and active part of the team? 

The second theme emerging from the thematic analysis of the one-on-one 

interviews is linked mostly to the answers to the question “What actions do team 

members themselves take to increase the collaboration in the team?” (Appendix 3). 

The answers to this question, but also references participants made about the 

dynamics between the members of the team at other times in the interview, were 

encoded and grouped in first level sub-themes and second level main themes. Using 

the same approach as described before, the percentages identify how many times the 

particular main theme was mentioned out of all comments that were made in a 

particular team relative to communication and dynamics between the team members. 

The results from teams from the USA, France and Thailand are shown in in Table 26. 
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Table 26 Thematic analysis of communication and collaboration in the team 

1st level  2nd level 
USA France Thailand 

sub-themes main themes 

we all have different ideas and 

specialties 

diversity in 

the team 
55% 39% 8% 

there are challenges between 

juniors and seniors or experts 

and non experts 

communicat

ion 

problems 

14% 20% 31% 

info is shared only when asked 

or needed, some don't share 

good exchange/support 

between junior and senior or 

experts/non experts 

good 

exchanges 
14% 8% 8% 

focus on subgroup within the 

team 

subgroup 

focus 
18% 33% 54% 

 

The thematic analysis highlights significant differences in what team members 

share about the other members in the team. For the teams from the USA and France, 

diversity in the team is mentioned frequently in a positive way (55% of comments 

relative to the team communication and dynamic for the USA and 39% for France), 

although there was no specific question mentioning diversity. Team members 

describe that each of them have different skills, viewpoints, experiences and 

specialties, and that bringing all these differences together adds value to the team. A 

member says “We all know we have good values and competencies and going to see 

someone expressing we do not know something is a show of value and respect for the 

other; this increases collaboration” and another “I try to communicate with and learn 

from people with other competencies.” Team members from Thailand rarely mention 
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the differences in skills or viewpoints as positives (8%). They more frequently 

mention the issues and challenges in communication that result from the 

differences between team members (31%): differences between junior and senior 

team members or differences between experts in some areas and non-experts lead to 

tensions and challenges in the team. This is illustrated by the following quotes from 

the one-on-one interviews with members from the teams from Thailand: “If the 

technical knowledge of members is different, this can lead to different views and 

minor disagreements”, “The people who work longer don’t really see it as their 

responsibility to help or teach the newer ones so they don’t really want to help out 

with this”, “Each person has a lot of knowledge in their own area but sometimes 

sending down the information is not clear or complete” and “Everyone has their own 

subject, and each person’s knowledge is different and unequal, depending on what 

they focus on. So when an issue comes in, this person will take care of it. Others 

would like to help but they cannot really help because their knowledge on that topic is 

limited.” For teams from Thailand, differences in experience and knowledge seem to 

lead to communication and collaboration challenges, rather than being a source of 

strength and shared learning. Does team psychological safety in Thailand depend on 

homogeneity between the team members? 

The percentages for the main theme “subgroup focus” in Table 26 are 

impacted by the fact that all three teams from Thailand had clear subgroups (with 

different technical expertise) while this was not the case for two out of the three teams 

from the USA. The gap in percentage can mostly be attributed to this difference in 

make-up of the teams. 



  

 

238

In addition to an evaluation of the antecedents to team psychological 

safety from the interviews, the researcher also analyzed the output from the 

quantitative instrument. Participants rate the seven statements in the team 

psychological safety instrument (Appendix 14) on a 7-point Likert scale. The 

researcher evaluated which of these statements were rated significantly differently 

between the two groups (USA and France on the one hand and Thailand on the other 

hand). For five out of the seven statements, there is no clear pattern or difference 

between answers from participants from Thailand versus participants from the USA 

and France. Two statements however stood out when comparing the average rating of 

each statement with the global average of all statements in a country group. 

Participants in teams from Thailand rate the statement “If you make a mistake on this 

team, it is not really held against you” on average much higher than by participants 

from the USA and France, and rate the statement “People on this team never reject 

others for being different” on average much lower than by participants from the USA 

and France. The significant differences between the Western countries and Thailand 

can be linked back to cultural differences.  

Making a mistake in a team in Thailand is often associated with discomfort or 

even losing face, and for team members to point out others’ mistakes is pretty much 

unimaginable. It would be quite difficult for someone to remain part of a team if he or 

she had been made to lose face by the comments from team members or the manager. 

All participants in the teams from Thailand scored this statement as very high. During 

the one-on-one interviews, participants mostly answered that mistakes were repaired 

as soon as possible and that was about it. There was not mentioning of learning from 

the mistake, or going into detailed analysis. It seems most participants in the teams in 



  

 

239

Thailand are happy to move on and away from the issue of the mistake as soon as 

possible. In the USA or France, making mistakes is seen as a normal part of the 

professional environment, so being pushed for analysis or in-depth understanding is 

more common. Several team members mentioned during the interviews that making 

mistakes is normal (“When someone makes a mistake, I know that next time it could 

be me”). There is no notion of losing face and there is not really an impact on the 

team coherence or dynamic when mistakes occur. 

Team members from Thailand on average rated the statement “People on this 

team never reject others for being different” the lowest and much lower than team 

members from the USA and France (except for the statement “It is safe to take a risk 

on this team” which is rated lowest by the participants from all three countries). This 

may seem unexpected for a culture that is highly collectivistic. However, collectivism 

often leads to the notion of in-group versus out-group (Hofstede et al., 2010). People 

feel close with an extended group of people – a much wider circle than is the case for 

more individualistic countries like France or the USA – but this extended group in 

itself becomes a circle in which members conform to a number of criteria. These 

could be related to profession, religion or region of origin (S. B. Alavi & McCormick, 

2003; Hofstede et al., 2010; Kaweevisultrakul & Chan, 2007). In the collectivistic 

Thai society, people “are expected to act according to their ‘in-group’ interests” 

(Kaweevisultrakul & Chan, 2007; Muenjohn, 2011). This statement is rated as the 

lowest of the statements for the teams from Thailand. This finding is further 

illustrated by the thematic analysis of the main theme “diversity in the team” 

described above and shown in Table 26. As a team, participants value the similarities 

between themselves more than their differences. Two members of different teams 
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state “The fact that we are all Thai” when asked what impacts the atmosphere of 

collaboration in the team (Appendix 3). But even within the teams made up of 

Thais, team members have seen examples where other team members or maybe even 

themselves are not fully accepted within the team. Although all are engineers by 

training and work in the Engineering division, this sense of an in-group not accepting 

others could be linked to different levels of experience (a few participants mentioned 

the gap between junior and more experienced team members) or from differences in 

graduating schools (this is a known phenomenon in Thailand, although this was not 

mentioned during the interviews). Many participants explain that asking questions, 

sharing knowledge or working closely with others is limited to three or four people, 

not something that happens at the whole group level. The challenges around diversity 

in the team are illustrated by comments such as “The manager gives the impression of 

not being confident in those who are newer and gives preference or more belief in 

those who are here for a long time”, “Sometimes I don’t agree but I don’t speak up 

because of my seniority” or “If there is an issue around problem development, we will 

talk only amongst the people involved in product development.” 

Team members in Thailand rate the two statements “If you make a mistake on 

this team, it is not really held against you” and “People on this team never reject 

others for being different” very differently and opposite from team members from the 

USA and France. This could point to a relative difference in importance of the issues 

of making mistakes and group homogeneity when it comes to evaluating team 

psychological safety. The results and the explanations given above seem to indicate 

that avoiding losing face is much more critical for team members in a team to feel 

safe, and that having team members from a same in-group increases the level of 
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comfort people have with each other (although this could impact the team 

diversity and overall performance). 

This research has not been able to clearly identify aspects of team 

psychological safety that are applicable to teams from the USA and France, but not 

applicable to teams from Thailand, or vice versa. The above discussion however does 

highlight that there are clear differences in the interpretation of the antecedent of the 

leadership on the one hand and the challenges in collaboration and communication 

that stem from diversity on the other hand. These differences play a key role in how 

teams in Thailand evaluate team psychological safety. It can therefore be concluded 

that proposition P4 is confirmed. 

4.3.5. Summary of Research Findings 

The summary of the research findings for all hypotheses and propositions is shown in 

Figure 22. 

 

Figure 22 Summary of research findings 
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4.3.6. The Case of Teams from Thailand 

The research experiment shows clearly that the model is not validated for the 

teams from Thailand. Although there are different levels of team psychological safety 

between the three teams from Thailand, most of the findings from the experiment are 

either too close to conclude (example scores for learning behaviors are very similar 

even if levels of psychological safety are different) or completely opposite to the 

relationships that are found for teams from the USA and France. This research was 

designed to confirm that the original model (Edmondson, 1999, 2004), as well as the 

extended model (

 

Figure 4), is applicable to teams from all countries. A direct explanation for 

the hypotheses not being validated for the case of Thailand is not part of the research 

design. Given the unexpected findings with relation to teams from Thailand, the 

researcher looked at the different building blocks of the research to find possible 

explanations for this result. Particular focus was paid to the status at T-1, since this is 
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the situation at which all teams entered into the research project. A few of these 

findings are described below. 

4.3.6.1. Different views of what is important in solving a problem in a 

team?  When team members create a concept map to represent their understanding of 

what the key elements are relative to “problem solving in a team”, they all receive 15 

pre-determined concepts to use. They are requested to use a minimum of ten, and so 

they can, if they wish so, not use up to five concepts that they think are not really that 

relevant. Some participants use all 15 concepts in their concept map, while others 

leave out maybe 1, 2 or 3 concepts. It was very rare for a team member to leave out 

five concepts and use only ten. 

Looking at the patterns about which concepts are used or which concepts are 

left out, for the teams of each of the three countries, leads to some interesting 

findings.  When a team member leaves out a concept, he or she considers this concept 

not important relative to the topic of the concept map, namely problem solving in a 

team. For most of the available concepts, there is not really any pattern or notable 

difference between team members from the different countries. Team members from 

Thailand, when comparing with team members from the USA and France, were two 

times more likely to omit the concept “leadership” and two to three times more likely 

to omit the concept “ownership”. This pattern is seen in each of the three teams from 

Thailand, but in particular in team Thailand 1: seven out of eight team members do 

not use the concept “ownership” and five out of eight members do not use the concept 

“leadership” in their concept map at T-1. On the other hand, some team members 

from the USA and France did not use the concepts of “sharing” and “meeting” in their 

concept map at T-1, and the opposite is found for the team members from Thailand: 
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all 24 of them use the concept “sharing” in their concept map, and 23 out of 24 

use the concept “meeting” in their concept map at T-1.  

There is a clear difference between team members from Thailand on the one 

hand, and team members from the USA and France on the other hand, when it comes 

to these four concepts: for teams from Thailand, ownership and leadership do not 

seem key to solving a problem in a team, while sharing and meeting are seen as 

necessary. These differences can be explained with the cultural dimensions of 

individualism and collectivism (Hofstede et al., 2010), with the scores of 20 for 

Thailand, 71 for France and 91 for the USA (Table 2).  

For the teams from Thailand, the concepts were kept in English because 

translation of single words or short descriptions risks confusion. The concepts used 

are very simple and used frequently in the professional exchanges in the Engineering 

groups in the organization. Team members from Thailand are very comfortable in 

English, in particular in writing and reading (English is the standard language for 

email communication). When the participants received explanations to create the 

concept maps, no additional information was given about each concept. An exception 

was made for the concept “ownership” and an additional explanation was given, in 

Thai language, as part of the instructions to create the concept maps at T-1. Although 

‘leadership’ and ‘ownership’ can be linked to a group or shared between individuals, 

these concepts are more easily associated with an individual. When a team engages in 

a task, it is typically only a limited number of individuals who step up to take on 

leadership roles. The notion of ownership is one that is first associated with a personal 

appreciation, before it is something shared by members of a group. Most of the team 

members from the USA and France use these concepts in their concept map, since 
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their cultural background values individualism to a larger extent (Hofstede et al., 

2010), also when it comes to problem solving in a team: they see the importance 

of someone (or maybe more than one person) taking on the leadership, and for the 

different team members separately to feel a sense of ownership about the issue or 

challenge the team is facing. Team members from Thailand, for the most part, do not 

include these primarily individualistic concepts in their concept map. Instead, team 

members from Thailand give priority to concepts like “meeting” and “sharing” which 

are by their very nature collectivistic: it is impossible to have a meeting alone or to 

share something if one is alone. Team members from Thailand see these concepts as a 

key part of the issue of problem solving in a team, whereas more team members from 

the USA or France omit these concepts. 

Seven out of the remaining 11 concepts do not have an inherent character of 

individualism or collectivism: action plan, analysis of problem and context, creative 

ideas, implementation and follow up, knowledge and experience, problem solving 

tools, timing and deadline.  For the last four, no clear observation could be made from 

analyzing the concept maps: communication, diverse points of view, team and trust. 

Another difference from the concept maps created at T-1 can be observed 

when looking at which concepts the team members position at the top of the concept 

maps. Participants received instructions indicating that the concepts need to be 

ordered from the most general or most generic ones towards the top of the concept 

map, to the most detailed and most specific ones towards the bottom of the concept 

map (Appendix 8). There are no clear patterns when comparing which concepts team 

members in each country placed most often at the top level of their concept map, 

except for the concept “knowledge and experience”. Team members from Thailand 
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position “knowledge and experience” very differently from team members from 

other countries. Out of the 24 team members from Thailand, nine position 

“knowledge and experience” at the highest level (most general concept), while only 

one team member out of the 23 from the USA and two members out of the 24 from 

France do so. The importance of power distance – “the degree to which the less 

powerful members of a society accept and expect that power is distributed unequally”  

(www.geert-hofstede.com) – in the culture in Thailand is very pronounced: on the 

power distance index, Thailand scores 64 while the USA scores 40 (France is at 68), 

see Table 2 (Hofstede et al., 2010). People with more experience, more seniority and a 

higher position in the hierarchy are respected and their views often go unchallenged 

(Kaweevisultrakul & Chan, 2007; Muenjohn, 2011; Wiriyapinit, 2009). The teams 

from Thailand, in this experiment, position the concept of “knowledge and 

experience” at a much more general level than those from other countries.  

Although the teams from Thailand have different levels of team psychological 

safety, these differences to not impact the learning behaviors or knowledge creation to 

the same extent as for teams from the USA or France. The collectivistic nature of 

team members from Thailand means they value the harmony and overall balance in 

the team, even if there is not a complete level of safety within the team. Knowledge 

and experience are seen as very important and come with seniority and age. The 

concepts of team harmony, and the weight given to experience have a more important 

impact than team psychological safety, and differences in team psychological safety 

are not sufficiently important to lead to clear differences in learning behaviors or 

knowledge creation. It is to be noted that although the teams from Thailand have 

differences in team psychological safety, these differences are not extreme (Table 6). 
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There was not one team with conflicts or important interpersonal issues. Maybe 

the explanations above are not valid for teams with conflict and a considerably 

lower level of psychological safety. 

4.3.6.2. Different views around the role of the individual in the team? 

When team members answer the questionnaire for the team-related team mental 

model, they rate the 22 statements on a 7-point Likert scale (Appendix 14). The 

researcher analyzed which statements received scores that were either much higher or 

much lower than the average scores, but no clear pattern was observed, except for one 

statement. The teams from the USA and France rated the statement “This team takes 

pride in their work” either highest of all 22 statements (USA) or in the top three 

(France). Teams from Thailand rated this statement at the overall average (ranking 9 

out of 22). Although pride can be seen as a team concept, and in the team-related team 

mental model questionnaire, this was obviously the intention, the notion of pride is 

often associated with individual’s emotions related to themselves. Collectivism – 

“The degree to which people’s self-image is defined in terms of “I” or “we.” 

(www.geert-hofstede.com) – is more important in a culture like Thailand: on the 

Individualistic Index, Thailand scores 20, France 71 and the USA 91 in Table 2 

(Hofstede et al., 2010). Team members from Thailand do not rate pride very high, 

because their collectivistic view prioritizes harmony and balance, and they could see 

pride that some individuals carry as a value that endangers that team balance. 

When team members answer the questionnaire for the measurement of team 

psychological safety, they rate the seven statements on a 7-point Likert scale 

(Appendix 14). The researcher analyzed which statements received scores that were 

either much higher or much lower than the average scores, but no clear pattern was 
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observed, except for one statement. The team members from Thailand rated the 

statement “No one on this team would deliberately act in a way that undermines 

my efforts” the highest of the seven statements, while this statement was ranked close 

to the overall average (ranking 3 out of 7) for team members from the USA and 

France. The collectivistic nature, giving priority to harmony and balance in the team, 

make it very unlikely that team members from Thailand will point out that another 

individual in the team impacts them so directly and so negatively. 

4.3.6.3. A different role of the team manager? The issue of the leadership 

was discussed in section 4.3.5. as one of the antecedents of team psychological safety. 

It seems that for the teams from Thailand, the manager plays a very different role than 

for teams in the USA or France. The thematic analysis performed on the one-on-one 

interviews with each participant, described in detail in section 4.3.5. and illustrated 

with multiple quotes from participants, describes a team manager in Thailand who is 

more part of the team than apart from it and very actively involved in all the tasks, 

decisions, problem-solving as well as the social activities. Team managers for teams 

from the USA and France are either dealing with the big picture and using coaching, 

mentoring and encouraging, or are pretty much passive when it comes to impacting 

team collaboration. Maybe the role of the manager is one element that impacts the 

team psychological safety in a different way than is the case for teams in the USA and 

France and therefore also the way the team learns or creates knowledge. 

4.3.6.4. Different views on the opportunities or challenges linked to 

diversity?  The analysis of the participants’ comments relative to communication and 

collaboration was discussed in section 4.3.5. It seems that for the teams from 

Thailand, the differences between team members (in experience, seniority or technical 
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knowledge) are a source of communication issues rather than of strength or team 

learning. The thematic analysis performed on the one-on-one interviews with each 

participant, described in detail in section 4.3.5. and illustrated with multiple quotes 

from participants, highlights that the power of diverse experiences and points of view 

is hardly mentioned. For teams from Thailand, differences in experience and 

knowledge seem to lead to communication and collaboration challenges.  

Team members seem more comfortable with others from the same sub-group, 

whether this is at the country level (all are Thais) or seniority level (seniors versus 

juniors). But maybe this level of comfort limits the team when it comes to learning 

together and developing new knowledge as a team. 

4.3.6.5. The influence of other factors on team learning? The selection of 

the organization, team members and the challenges was done so as to increase the 

effect of team psychological safety and to minimize the effect the other elements that 

impact team learning (Decuyper et al., 2010): shared mental models, group efficacy, 

cohesion, team development and team learning dynamics, team leadership, 

interdependence, team structure, organizational strategy and team member systems 

thinking. Despite this, cohesion or team member systems thinking were identified in 

earlier sections as having an influence on the research findings. Although no evidence 

was found to confirm the impact of these elements on the teams from Thailand, it is 

possible that team psychological safety was superseded by one or more other elements 

that have a much more pronounced impact for teams from Thailand than is the case 

for teams from other countries. 

This research set out to validate the proposed model for teams from different 

cultural backgrounds and to show to what extent culture impacts the relationships 
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between the variables. The results from the experiment show that the model is not 

validated for the teams from Thailand. A number of observations can be made 

from the thematic analysis of the participants’ interviews and from the evaluation of 

key constructs of the research design, and comparing teams from Thailand on the one 

hand, and those from the USA or France on the other, to explain this finding. Teams 

from Thailand value the team cohesion and balance over all, favoring meetings and 

sharing, and do not focus on the more individual traits such as leadership, ownership 

or pride. Teams from Thailand show a more collectivistic focus on harmony and team 

balance. The manager of the team plays a much more intense role for teams in 

Thailand. Diversity in experience and knowledge leads to challenges that impact the 

collaboration or shared learning in the teams from Thailand and leads to 

communication tensions. A certain number of statements in the team psychological 

safety questionnaire (Appendix 14) focus on the behaviors of other individuals in the 

team, rather than on the notion of the team as a whole. Maybe these statements are not 

meaningful for team members from a collectivistic country like Thailand, when 

assessing the concept of psychological safety at the team level. The clear differences 

in the level of team psychological safety do not impact the team learning behaviors 

and team knowledge creation for teams from Thailand as they do for teams from 

France or the USA. It is possible that the different factors discussed in this section 

(team cohesion and team balance, focus on sharing rather than focus on leadership, 

ownership or pride, the very different role played by the team manager and the 

challenges related to diversity) have an impact on the team learning and the team 

knowledge creation that were not captured in the research model. 

4.3.7. Sharing the Research Analysis 
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The researcher sent a two-page overview of the experiment results 

immediately after the experiments took place. Another two-page summary was 

sent after the research analysis was completed. These documents were sent to the 72 

participants, the local contacts, and the participants’ managers and the Engineering 

VP. These summary documents are shown in Appendix 21.



       

CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

5.1. Research Summary 

In a rapidly changing and competitive world, sustainable advantage no longer 

comes from tangible assets. Knowledge-based assets such as know-how or innovation 

processes are difficult to copy and therefore offer a genuine long-term competitive 

advantage. But in a rapidly changing environment, the knowledge that lead to past 

successes can quickly become obsolete. The extent to which an organization can learn 

and adapt to the environment is critical for its survival. For an organization to learn, 

learning must happen at the level of the individual and at the level of the team. 

“Teams are a fundamental source of learning and organizational effectiveness. It is 

little wonder then that the workplace of the 21st century places a premium on team-

based learning” (Edmondson, 2012, p. 222). 

Team learning and team knowledge have been extensively studied. One of the 

ten elements that impacts team learning is team psychological safety, “a shared belief 

held by members of a team that the team is safe for interpersonal risk taking” 

(Edmondson, 1999, p. 354). The result of team learning is often limited to evaluating 

the performance of the team in a particular task. Although the statement “learning 

leads to knowledge” seems generally accepted, few researchers evaluate if or how 

team knowledge is created when a team interacts in a team learning setting.  

This research set out to take an existing research model and expand it in two 

ways. The first way was to validate the link between team learning behaviors and the 

creation of team knowledge: in addition to impacting the particular task a team is 

tackling, does team learning result in any lasting benefit to the team under the form of 
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team knowledge? The second way was to validate the model in a number of teams 

from different cultural contexts, and see how culture has an impact on the 

different components of the model.  

Figure 4 Research model with hypotheses and propositions 

A research design was developed to evaluate the different hypotheses and 

propositions of the model, with quantitative and qualitative measurements at three 

different phases (T-1 one week before the experiment, T the time of the experiment 

and T+3 three weeks after the experiment). The mixed method design used a 

combination of interviews (both one-on-one between the researcher and each 

participant, and team interviews), instruments and questionnaires, and the creation of 

a concept map to represent participants’ understanding of the concept of “problem 

solving in a team”. Eight-member engineering teams from a single global 

organization were identified in Thailand, France and the USA. Existing challenges, 

named Professor Warmkote’s Safe and A Welsh Holiday, developed and copyrighted 

by Glasstap®, were adapted and used to evaluate the learning behaviors. The 
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experiment at T lasted half a day for each team (two challenges, team interviews 

and filling out instruments). These challenges were selected since they allow a 

focus on the interactions between team members that are related to communication 

and collaboration. The five learning behaviors (asking for help, seeking feedback, 

speaking up about concerns and mistakes, innovative behavior and boundary 

spanning) were observed and recorded during both challenges, but only the behaviors 

of asking for help and boundary spanning were observed to a sufficient degree to 

allow for meaningful analysis. Two pilots allowed the researcher to identify a number 

of modifications to the research design. One of the conclusions of the pilots was to 

translate all instructions and instruments in the local language of the team members. 

The independent variable of team psychological safety was evaluated by an 

existing instrument and completed by a structured interview with each team member. 

The team learning behaviors were evaluated through sound recording and coding, 

using a researcher-constructed scale to measure the use of each learning behavior by 

each team during the challenges. The creation of team knowledge was evaluated at 

three levels:  

1. The overall knowledge created by the team: measured through the outcome of the 

Glasstap® challenges and completed with structured team interviews where team 

members reflected on their performance during the challenge.  

2. The team knowledge about the team: measured through an existing but simplified 

instrument and compared at the different phases of the experiment (T-1, T and T+3). 

3. The team knowledge about the task: measured through the creation of individual 

concept maps around the topic of “problem solving in a team” and the evaluation and 
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evolution of the degree of sharedness at the different phases of the experiment (T-

1, T and T+3). 

The data from the different phases was recorded, coded and analyzed to 

confirm the research hypotheses and proposition for each of the nine teams. With nine 

teams, each with eight team members (seven for team USA 1) and three phases of 

measurement (T-1, T and T+3), the data collected in this research project was 

extensive. From the quantitative instruments, the researcher collected 71 

questionnaires on team psychological safety, 213 questionnaires on team-related team 

mental model and 213 concept maps. The qualitative measurements resulted in 17 

hours 45 minutes of one-on-one interviews, 4.5 hours of team debriefing interviews 

after each of the challenges, 45 hours of recorded exchanges from Professor 

Warmkote’s Safe (of which 6.5 hours of sub-group and family exchanges to be coded 

and analyzed, see Appendix 18) and nearly 12 hours of recorded exchanges to be 

coded and analyzed from A Welsh Holiday. 
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5.2. Summary of Findings 

 

Figure 22 Summary of research findings 

The research model and the main hypotheses are confirmed for team- and 

task-related team knowledge for teams from the USA and France. Explicitly, the 

research confirmed that teams with higher team psychological safety engage in more 

team learning behavior than teams with lower team psychological safety (hypothesis 

H0), that teams that display more learning behaviors create more team knowledge 

than teams that display fewer learning behaviors (hypothesis H1) and that teams with 

higher team psychological safety create more team knowledge than teams with lower 

team psychological safety (hypothesis H2). The relationships between the research 

variables are confirmed clearly to fully and were established by combining results 

from the quantitative instruments and the qualitative tools. The research does not look 

at the absolute values of the elements of team learning and team knowledge, since 

these are affected by several factors, but rather at how these elements evolve over the 
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duration of the experiment. Teams with a higher level of team psychological 

safety engage in more learning behaviors, and engaging in more learning 

behaviors leads to the creation of more new knowledge at the team level, both related 

to the team and the task. The one-on-one and group interviews provided evidence that 

some of the relationships are impacted by other factors influencing learning such as 

groupthink (Edmondson, 2004; Janis, 1972; Van den Bossche et al., 2006) or systems 

thinking (Decuyper et al., 2010). Although validated for team- and task-related 

knowledge, the relationships are not validated for the general knowledge which in this 

research refers to successfully completing the Glasstap® challenges. Simply having a 

high level of team psychological safety or simply demonstrating learning behaviors is 

no guarantee that a challenge will be completed successfully. This confirms that even 

if a team does not perform adequately in a particular challenge, the shared experience 

still leads to the creation of team- and task-related knowledge in the team that has 

benefit for future challenges the team will encounter. 

This research failed to validate the proposed research model and the main 

hypotheses for the teams from Thailand. The original model developed and validated 

by Amy Edmondson (Edmondson, 1999, 2004) which was not yet tested in a context 

in Asia is not validated for the teams from Thailand. The proposed relationships are 

not confirmed, and, in fact, the opposite relationships are confirmed. In other words, 

for teams from Thailand a lower level of team psychological safety leads to a higher 

level of learning behavior (hypothesis H0). The other hypotheses are similarly not 

confirmed (no clear relationships) or the opposite relationships are observed. Finding 

the opposite results of the hypothesis was not expected and direct investigations of the 

explanations were not part of this research design. However, the researcher identified 
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some important differences between the teams from Thailand in terms of their 

views on what is important in solving a problem in a team. When team members 

create a concept map to represent their understanding of “problem solving in a team”, 

they have the option to use only those concepts (out of the total of 15) they consider 

the most important. Team members from Thailand on average discard the concepts of 

“ownership” and “leadership” while they include the concepts of “sharing” and 

“meeting” more frequently than teams from the USA or France. Ownership and 

leadership are more often associated with the individuals in a team rather than with 

the team in itself. Sharing and meeting are collectivistic in nature. The concept 

“knowledge and experience” is positioned higher up (more general) in the concept 

map for teams from Thailand illustrating the higher power distance (Hofstede, 2001) 

and highlighting the value given to experience and seniority. In the team-related team 

mental model, the statement around “this team takes pride in their work” is rated very 

high by teams from the USA and France but much lower by teams from Thailand. 

Pride is often first thought of as an individualistic trait – pride in oneself or one’s 

achievements – and not rated highly in a collectivistic culture. The role of the team 

manager is very different for the teams from Thailand and further explained in the 

next paragraphs. Teams in Thailand rate the statement in the team psychological 

safety instrument related to interpersonal tensions (“No one on this team would 

deliberately act in a way that undermines my efforts”) much higher than teams from 

the USA or France. Such negative interpersonal behavior is very hard for 

collectivistic cultures to imagine in the context of a team. The findings described 

above indicate that a feeling of harmony between team members, a genuine 

collectivistic view of the team and the very different role the manager plays in the 
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teams from Thailand have a clear impact. These elements could either be included 

in the evaluation of the team psychological safety (additional statements) or 

further evaluations could indicate the need to add a collectivistic element to the 

antecedents of team psychological safety to confirm global validity. Another 

possibility is that team psychological safety, as it is currently defined and measured, 

does not have the same effect on learning in teams from collectivistic cultures as it 

has in teams from individualistic cultures. 

Since this research failed to validate the proposed model for teams from 

Thailand, evaluating that psychological safety in teams in Thailand has a more 

pronounced effect on the creation of team knowledge than in France or the USA 

(hypotheses H3, H3a and H3b) was not possible. 

This research confirms that national culture has an impact on the elements 

affecting team psychological safety (proposition P4) through a thematic analysis of 

the one-on-one interviews and an in-depth analysis of the quantitative instruments to 

measure team psychological safety. The researcher proposes some suggestions to 

further adapt the evaluation of the concept of team psychological safety to cultures in 

the East.  

A thematic analysis strategy was applied on the one-on-one interviews and 

two main themes emerged where teams from Thailand have very different comments 

from teams from the USA and France: the impact of the team manager on the team 

collaboration on the one hand and the diversity in the team and its impact on 

communication and dynamics on the other. For the teams from the USA and France, 

most comments from team members describe a manager who sets the big picture and 

then follows up through coaching, giving support, sharing and encouraging learning 
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or a passive manager who does not really do anything impacting the team 

collaboration. The team manager in Thailand is very much involved in the day-to-

day tasks of the team: he or she assigns team members what to do, advises them who 

to go and see if they are stuck and is the one to decide if a decision needs to be made. 

It is also the team manager who takes the initiative to organize team dinners or team 

building activities. When participants filled out the team psychological safety survey 

or participate in the interview, the researcher each time reminded them that “the team” 

is to be thought of as the eight individuals and actually listed out loud the names of 

the eight team members. These eight names did not include the name of the team 

manager. Looking at the comments about the team manager in the teams in Thailand, 

it may seem difficult for team members to think of their team without the team 

manager as an integral part of that team. Maybe evaluating team psychological safety 

in teams in Thailand should include the team manager, or at least include a question to 

evaluate the role the manager plays in the functioning of the team.  

The thematic analysis also highlights different views on how diversity impacts 

the communication and dynamics within the team. For the teams from the USA and 

France, team members express appreciation for the different skills, viewpoints, 

experiences and specialties that others bring to the team. Team members from 

Thailand mention diversity, relative to seniority or expertise, as a constraint to 

communication and collaboration rather than a strength or opportunity for team 

learning. Maybe diversity is one that is not linked to a feeling of psychological safety 

between team members in a collectivistic culture like Thailand, or may even have a 

negative impact.  
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Further analysis of the team psychological safety survey shows that teams 

from Thailand answered two out of the seven statements very differently than 

teams from the USA and France. “If you make a mistake on this team, it is not really 

held against you” was rated on average much higher by teams from Thailand. The 

one-on-one interviews provided examples of the cultural importance of losing face 

(Bond, 1993). For teams from Thailand, mistakes are not really dealt with and team 

members prefer the team manager to deal with the issue and for the topic to be left 

behind as soon as possible. Dealing with mistakes in a team is something the team 

basically avoids. Evaluating how a team handles mistakes is maybe not the 

appropriate statement to evaluation for teams in Thailand. The statement “People on 

this team never reject others for being different” was rated on average much lower by 

teams from Thailand, and had the lowest rating out of the seven statements. This 

finding is confirming the conclusions around diversity from the thematic analysis 

described above. Collectivistic cultures have a tendency to think in terms of in-group 

versus out-group. Several members of the teams in Thailand expressed that feeling 

rejected for being different is something that does happen. There could be a specific 

in-group within the team (maybe linked to demographics such as home region or the 

university one graduated from, or linked to a level of seniority or expertise) and 

certain team members feel not part of this in-group. Evaluating inclusion and 

appreciation of full diversity between team members maybe needs to be evaluated 

differently in collectivistic cultures.  

When evaluating the concept of team psychological safety in teams from 

Thailand, this research found clear differences in the interpretation of team leadership 

and the impact of diversity on collaboration and communication in the team. These 
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differences may require the concept of team psychological safety to be adjusted to 

be universally applicable. 

5.3. Contributions 

5.3.1. Practical Contributions 

This research leads to a number of practical benefits for leaders, teams and 

organizations that value learning and knowledge creation. These are listed and 

described below. 

1. Well-designed learning initiatives help teams to develop knowledge, even if this is 

not immediately obvious. Organizations often expect direct and immediate results 

from their learning or training systems under the form of improved performance in the 

topics covered. This research demonstrates that designing learning initiatives so that 

team members can practice the team learning behaviors contributes to the 

development of team- and task-related knowledge at the team level. A continuous 

development of team knowledge will enhance the team’s shared understanding of the 

strengths of the team members and develop a more cohesive mental model about the 

type of tasks they deal with. Even if there is no immediate benefit just after the 

learning initiative, the team has grown its shared team- and task-related knowledge. 

This team will therefore tackle future challenges and tasks with a higher level of team 

knowledge and can therefore be expected to take make better decisions and take better 

actions (Figure 1). The mid- or long-term impact of learning and training approaches 

on the team knowledge provides a manager additional motivation to continue the 

effort to develop his teams. 

2. The level of psychological safety in the team impacts learning and knowledge 

creation. When organizations create teams, most attention is focused on the task that 
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needs to be accomplished. Team members are selected based on the experience 

and knowledge relative to the set of tasks the team will have to deal with. This 

research demonstrates that attention should also be paid to the level of team 

psychological safety (and its antecedents) since this will impact the way the team can 

learn and further develop knowledge. Just assuming that putting people together and 

asking them to get the job done is not sufficient if long-term team learning, 

knowledge development and performance is expected. Actions should be taken to 

impact the antecedents (leader behavior, informal group dynamics, practice fields, 

trust and respect, and a supportive organizational context) so that the team can 

develop both a higher level of team psychological safety and a higher convergence of 

views amongst the team members. Measuring team psychological safety in a team can 

highlight the particular aspects the team is struggling with. The one-on-one interviews 

illustrated the different ways teams react to the occurrence of mistakes and the 

different leadership styles from the team managers. Leaders and organizations can 

give a team the opportunity to address team tensions as a group and strengthen the 

team’s psychological safety in doing so.  

3. One size may not fit all. This research demonstrates that the proposed model with 

the hypotheses is validated for teams from the USA and France, but not for teams 

from Thailand. This highlights the importance of taking cultural specifics into account 

when creating teams and developing learning initiatives. What works in Western 

countries may not work exactly the same way, or to the same extent, in countries with 

different cultural dimensions. Collectivism and power distance are two dimensions 

from the Hofstede framework where Thailand has very different scores than Western 

countries. The importance of face is of key importance in Asia in general. Although 
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additional research is needed to evaluate the differences more in detail, individual 

managers and organizations should pay close attention to cultural traits such as 

these when they attempt to deploy standardized practices. 

5.3.2. Theoretical Contributions 

This research brings different advances in the theoretical fields around team 

psychological safety, team learning and team knowledge. These are listed and 

described below. 

1. A more complete model around team learning and knowledge creation. Research 

about team learning most often links team learning with task performance. This 

research uses real service or production teams with a working history rather than 

bringing together students into ad-hoc teams just for the research experiment. The 

research confirms the proposed model and the hypotheses that both team 

psychological safety and learning behaviors lead to the development of team 

knowledge. This is important because task performance itself is not sufficient to 

determine whether learning has really occurred and whether the team has developed 

its shared knowledge. The team- and task-related knowledge that the teams created 

will benefit them in the future when they address different challenges and this part of 

the model is of high importance for the theory relative to learning and knowledge 

creation both at the level of the team and the organization. 

2. Operationalizing team learning and knowledge creation. Researchers have studied 

team learning extensively but often through self-evaluation by team members: 

researchers ask team members to reflect on and rate their own learning interactions 

through questionnaires or interviews after the experiment. This research invited team 

members to engage in two challenge and their interactions were recorded. A rating 
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system was developed to rate each section of the team’s interactions, creating an 

objective and quantified view of the extent to which the team demonstrated the 

learning behaviors. The team knowledge was evaluated by longitudinal measurements 

at the three phases of the experiment, from questionnaires and the creation of concept 

maps rather than by team members’ self-declaration. Comparing the questionnaires 

measured the evolution of the team-related team knowledge. The concept maps at 

each phase were analyzed to identify the degree to which team members had a shared 

task-related understanding of “solving problems in a team”. Doing this at the three 

phases allowed to evaluate the evolution of the sharedness of the team’s task-related 

knowledge. Although team learning and knowledge creation remain difficult to 

operationalize, this research has demonstrated that this is clearly possible even if it 

requires intensive data treatment. 

3. A dynamic measurement of team knowledge. This research used team challenges to 

allow teams to apply learning behaviors and develop team knowledge. The 

interactions of the team members (not interrupted by researcher measurement 

interventions) trying to solve the challenges are fully dynamic in nature. “Interactive 

Team Cognition goes beyond team knowledge by locating team cognition in team 

interactions and postulates that these interactions are cognitive processes that are 

more critically linked to team effectiveness than knowledge” (Cooke et al., 2012, p. 

21). These dynamic interactions are the basis of the learning behaviors and these 

behaviors can be observed, analyzed and rated. It is from these dynamic learning 

interactions that the team- and task-related knowledge in the team evolves. This team 

knowledge is evaluated at three different times and measures changes in mental 

models of team members. This research uses a combination of static methods 
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(interviews, questionnaires and concept maps) and dynamic methods (online 

observations with off-line analysis) to capture the complex nature of learning and 

knowledge creation within the team. Although researchers confirm the importance of 

the dynamic and longitudinal nature of learning and knowledge, very few measure 

effectively in a dynamic way.  

4. A view on team psychological safety through a national culture lens. Team 

psychological safety was originally developed and further studied in teams in Western 

countries, and its impact on team learning has been studied extensively. This research 

demonstrates that national culture impacts the concept of team psychological safety 

and the impact it has on team learning. This research failed to validated the original 

model for the teams from Thailand with none of the proposed hypotheses confirmed; 

the relationships between the concepts of team psychological safety, team learning 

and team knowledge for the teams from Thailand are opposite of those of teams from 

the USA and France. Further research needs to evaluate in more details the impact of 

culture, and in particular Asian culture, on team psychological impact and team 

learning. The findings from this research highlight the importance of taking cultural 

dimensions into account when developing research theories and models in the social 

sciences.    

5.4. Limitations 

The teams in this research are Engineering teams from a single organization 

that has manufacturing locations around the world. Although the particular Glasstap® 

challenges used are generic in nature, they do limit the learning behaviors that the 

teams can apply. Out of the five learning behaviors, only two (asking for help and 

boundary spanning) were observed to a degree sufficient to allow meaningful analysis 
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of the data. The other three learning behaviors (seeking feedback, speaking up 

about concerns or mistakes and innovative behaviors) are important learning 

behaviors that were observed to a very small extent and have therefore not been 

analyzed in this research. 

Both the choice of the teams, with their professional background, and the 

challenges in which they participate, impact the research findings. The teams were all 

from the Engineering department in a same organization and limited to eight team 

members. Although service and production teams (including Engineering teams) 

typically deal with problems and challenges, the Glasstap® challenges are artificial 

team ‘games’ and do not represent the issues the teams deal with in their normal 

working environment. 

5.5. Future Research 

Amy Edmondson’s model was initially developed and validated with teams in 

the United States and she confirmed that the model had not yet been validated with 

teams from different cultural backgrounds  (Edmondson, personal communication, 

October 12, 2012). This research indicates that the model cannot be applied as such in 

different cultures. The relationships between the model’s concepts for the teams from 

Thailand are very clearly opposite of those for teams from France or the United 

States. A number of possible explanations extracted from written instruments have 

been suggested for the three teams from Thailand that participated in this research. 

Amongst the five antecedents of team psychological safety, the one-on-one interviews 

with team members clearly pointed to a different role of the leader or manager for the 

teams from Thailand. Team members from Thailand rated the statements around 

making mistakes and rejecting other individuals on the team very differently. Further 
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research could therefore evaluate the concept of team psychological safety and the 

original model developed by Amy Edmondson in different cultural settings and 

with a larger number of teams from different organizations. In-depth interviews with 

team members could lead to the discovery of different aspects that play a role in 

teams in Asia, in particular around the role of the team leader, the way team members 

deal with mistakes and the impact of the notion of in-group on team cohesion. These 

research areas could lead to additions to the key elements that contribute to team 

psychological safety that could make the model more universally applicable.   

The extended model is clearly validated for the case of teams from the USA 

and France. The links between team psychological safety and the creation of team 

knowledge, on the one hand, and team learning behaviors and the creation of team 

knowledge on the other hand, are very important both from an academic and practical 

point of view. Developing team knowledge brings real benefits to the team and the 

organization. This research used Engineering teams from different locations in a 

global organization. Further research could validate the universal validity of the 

findings by replicating the experiment with service or production teams made up of 

other professional backgrounds, with varying number of team members and from 

other types of organizations. This research analyzed the team learning behaviors the 

teams used to solve two commercial challenges created and copyrighted by Glasstap®. 

Using these same challenges for all nine teams allowed side-by-side analysis of the 

learning behaviors in each team dealing with the same problem. However, the 

challenges do not represent the work-related problems the teams normally deal with 

and the setting (a conference room with a setup adapted to the challenge) does not 

reflect the natural environment in which the teams work and interact. Further research 
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could try to evaluate learning behaviors in the team’s normal working 

environment (participants in cubicles in an open space office or in a meeting 

room) with the typical work issues (a project review meeting or a brainstorming 

session) and to rate the learning behaviors in the same way as in this research. If these 

evaluations confirm that team- and task-related knowledge change over time as a 

result of the learning behaviors in the team members’ regular and on-the-job 

interactions, this would bring additional credibility and validity to the model proposed 

in this research.  

This research looked at team psychological safety as the independent variable 

impacting team learning and team knowledge creation. Further research could 

evaluate the other nine elements that impact team learning - shared mental models, 

group efficacy, cohesion, team development and team learning dynamics, team 

leadership, interdependence, team structure, organizational strategy and team member 

systems thinking from Decuyper et al. (2010) - and how these are related to the 

creation of team knowledge. The researcher suggests that applying the model 

validated in this research with different independent variables from this list would 

contribute significantly to the research topic of team knowledge creation. This 

research evaluated the team knowledge over a four-week period (from T-1 to T+3). 

Additional research could look at how the team-related and task-related team 

knowledge evolves over longer periods of time: how long does the impact on the team 

knowledge of a session with learning behaviors last? 

A final suggestion for future research is to evaluate the elements that impact 

team learning in different cultural settings, in particular those elements that are linked 

to how individuals communicate and interact. From the list (Decuyper et al., 2010), 
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group efficacy, cohesion, team development and team learning dynamics and 

interdependence are concepts that are dependent on the social and cultural 

background of the team members, and further study of these elements in cultures in 

Asia could bring additional insights in their universal applicability, or highlight 

nuances that need to be considered when using these concepts in different cultures.  

 

 

  

  



  

 

271

REFERENCES  

Alavi, Maryam, Kayworth, Timothy R., & Leidner, Dorothy E. (2006). An 

Empirical Examination of the Influence of Organizational Culture on 

Knowledge Management Practices. Journal of Management Information 

Systems, 22(3), 191-224.  

Alavi, Maryam, & Leidner, Dorothy E. (2001). Review: Knowledge Management and 

Knowledge Management Systems: Conceptual Foundations and Research 

Issues. MIS Quaterly, 25, 107-136.  

Alavi, Seyyed Babak, & McCormick, John. (2003). Some cultural considerations for 

applying the Learning Organizational model to Iranian organizations. Paper 

presented at the Tehran International management conference, Tehran, Iran.  

Alazmi, Mutiran, & Zairi, Mohamed. (2003). Knowledge management critical success 

factors. Total Quality Management, 14(2), 199-204.  

Alkhaldi, Ayman N., Yusof, Zawiyah M., & Ab Aziz, Hohammad J. (2011). 

Measuring National Culture Impact At An Individual Level: A Conceptual 

Model For Capturing The NCI on Knowledge Sharing Via Video-

Conferencing. Journal of Knowledge Management Practice, 12(4).  

Ancona, D. G., & Caldwell, D. F. (1992). Bridging the boundary: External activity 

and performance in organizational teams. Administrative Science Quarterly, 

37(4), 634-665.  

Ang, Zhiyi, & Massingham, Peter. (2007). National culture and the standardization 

versus adaptation of knowledge management. Journal of Knowledge 

Management, 11(2), 5-21.  



  

 

272

Antonacopoulou, Elena P. (1999). Training does not imply learning: the 

individual's perspective. International Journal of Training and 

Development, 3(1), 14-33.  

Argote, L., & Miron-Spektor, E. (2011). Organizational Learning: From Experience 

to Knowledge. Organization Science, 22(5), 1123-1137.  

Argyris, C., & Schön, D. (1978). Organizational learning: A theory of action 

perspective. Reading, Mass: Addison Wesley. 

Aronson, J. (1995). A pragmatic view of thematic analysis. The qualitative report, 

2(1), 1-3.  

Arumugam, V., Antony, Jiju, & Kumar, Maneesh. (2013). Linking learning and 

knowledge creation to project success in Six Sigma projects: An empirical 

investigation. International Journal of Production Economics, 141(1), 388-

402.  

Ashauer, S. A., & Macan, T. (2013). How can leaders foster team learning? Effects of 

leader-assigned mastery and performance goals and psychological safety. The 

Journal of psychology, 147(6), 541-561.  

Ates, Aylin. (2008). Fundamental concepts in management research and ensuring 

research quality: Focusing on Case Study Method. Paper presented at the 8th 

Annual European Academy of Management (EURAM), Slovenia.  

Austin, J. R. (2003). Transactive memory in organizational groups: The effects of 

content, consensus, specialization, and accuracy on group performance. 

Journal of Applied Psychology, 88(5), 866-878.  



  

 

273

Azar, Beth. (2010). Your brain on culture. Monitor on Psychology. November 

2010, vol 41, No 10. Retrieved 1 August, 2015, from 

http://www.apa.org/monitor/2010/11/neuroscience.aspx 

Baer, Markus, & Frese, Michael. (2003). Innovation is not enough: Climates for 

initiative and psychological safety, pocess innovations and firm performance. 

Journal of Organizational Behavior, 24(1), 45-68.  

Bailey, Diane, Gainsburg, Julie, & Sept, Leslie. (2004). Apprentices and Gurus: Two 

Models of Modern Workplace Learning. submitted to Organization Science. 

Stanford University.   

Bales, R., & Strodtbeck, F. (1951). Phases in group problem solving. Journal of 

Abnormal and Social Psychology, 46, 485-495.  

Balthazard, Pierre A. , & Cooke, Robert. (2004). Organizational Culture and 

Knowledge Management Success: Assessing The Behavior-Performance 

Continuum. Paper presented at the 37th International Conference on System 

Sciences, Hawaii. 

Beech, Nic, MacIntosh, Robert, MacLean, Donald, Shepherd, Jill, & Stokes, John. 

(2002). Exploring constraints on developing knowledge: On the need for 

conflict. Management Learning, 33(4), 459-475.  

Bennet, Alex (2012, 21 April 2012). [Information, Knowledge and Learning]. 

Bennet, David, & Bennet, Alex. (2001). The rise of the knowledge organization. In R. 

C. Barquin, A. Bennet & S. G. Remez (Eds.), Knowledge Management: The 

Catalyst for Electronic Government: Management Concepts Inc. 

Bennet, David, & Bennet, Alex. (2008). The depth of knowledge: surface, shallow or 

deep? VINE, 38(4), 405-420.  



  

 

274

Bennet, David, & Bennet, Alex. (2010). Social Learning from the Inside Out: The 

Creation and Sharing of Knowledge from the Mind/Brain Perspective. 

White paper. Mountain Quest Institute.   

Bhagat, R.S., Kedia, B.L., Harveston, P.D., & Triandis, H.C. (2002). Cultural 

variations in the cross-border transfer of organizational knowledge: an 

integrative framework. The Academy of Management Review, 27(2), 204-221.  

Bhattacherjee, Anol. (2012). Social Science Research: Princples, Methods and 

Practices   Retrieved from http://scholarcommons.usf.edu/oa_textbooks/3/  

Bond, Michael H. (1993). Beyond the Chinese face: Insights from Psychology. 

Oxford: Oxford University Press. 

Boyatzis, R. E. (1998). Transforming qualitative information: Thematic analysis and 

code development. New York: Sage Publications. 

Bradley, Bret, Postlethwaite, Bennett E., Klotz, Anthony C., Hamdani, Maria R., & 

Brown, Kenneth G. (2012). Reaping the Benefits of Task Conflict in Teams: 

The Critical Role of Team Psychological Safety Climate. Journal of Applied 

Psychology, 97(1), 151-158.  

Bresman, H., & Zellmer-Bruhn, M. (2013). The structural context of team learning: 

Effects of organizational and team structure on internal and external learning. 

Organization Science, 24(4), 1120-1139.  

Breso, Irene, Gracia, Francisco Javier, Latorre, Felisa, & Peiro, Jose Maria. (2008). 

Development and validation of the team learning questionnaire. 

Comportamento Organizacional e Gestao, 14(2), 145-160.  

Brewer, Isaac, McNeese, Michael D., Frazier, Tim G., Fuhrmann, Sven, & Terrell, 

Ivanna S. (2005). Expanding Team Knowledge Elicitation through 



  

 

275

Procedural, Temporal, and Strategic Elements. Paper presented at the 

Human Factors and Ergonomics Society Annual Meeting, Orlando Florida. 

Brooks, Ann K. (1994). Power and the Production of Knowledge: Collective Team 

Learning in Work Organizations. Human Resource Development Quarterly, 

5(3), 213-235.  

Caine, Renate N., & Caine, Geoffrey. (2012). Overview of the Systems Principles of 

Natural Learning.   Retrieved 1 August, 2015, from 

http://www.cainelearning.com/wp-content/uploads/2014/04/12-Brainmind-

principles-expanded.pdf 

Cannon-Bowers, Janis A., & Salas, Eduardo. (1990). Cognitive psychology and team 

training: shared mental models in complex systems. Paper presented at the 

Annual meeting of the Society for Industrial and Organizational Psychology, 

Miami, Florida.  

Chan, Christopher, Lim, Lynn, & Keasberry, Siew Kuan. (2003). Examining the 

linkages between team learning behaviors and team performance. The 

Learning Organization, 10(4), 228 -236.  

Chan, Shirley, & Ng, Bonnie. (2003, January, 05). KM and Asian Cultures: Are there 

advantages and disadvantages when sharing knowledge in the East ?   

Retrieved 2 September, 2004, from 

http://www.destinationkm.com/articles/default.asp?ArticleID=1030 

Chanchani, Shalin, & Theivanathampillai, Paul. (2002). Typologies of Culture. 

Department of Accountancy and Business Law Working Papers Series(10).  

Chen, Derek, & Dahlman, Carl J. (2005). The Knowledge Economy, the KAM 

Methodology and World Bank Operations. Washington DC: The World Bank. 



  

 

276

Chen, Jihong, Sun, Peter Y.T., & McQueen, Robert J. (2010). The Impact of 

national cultures on structured knowledge transfer. Journal of Knowledge 

Management, 14(2), 228-242.  

Chiao, Joan Y., & Bebko, Genna M. (2011). Cultural Neuroscience of Social 

Cognition. In S. Han & E. Poppel (Eds.), Culture and Neural Frames of 

Cognition and communication (pp. 19-39): Springer Verlag Berlin Heidelberg 

2011. 

Chiao, Joan Y., Li, Zhang, & Harada, Tokiko. (2008). Cultural Neuroscience of 

Consciousness From Visual Perception to Self-Awareness. Journal of 

Consciousness Studies, 15(10-11).  

Choi, Byounggu, & Lee, Heeseok. (2003). An empirical investigation of KM styles 

and their effect on corporate performance. Information & Management, 40, 

403-417.  

Cohen, S. G., & Bailey, D. E. (1997). What makes teams work: Group effectiveness 

research from the shop floor to the executive suite. Journal of Management, 

23(3), 239–290.  

Cooke, Nancy J., Gorman, Jamie C., Myers, Christopher W., & Durand, Jasmine L. 

(2012). Interactive Team Cognition. Cognitive Science, 1-31.  

Cooke, Nancy J., Kiekel, Preston A., & Helm, Erin E. (2001). Measuring Team 

Knowledge During Skill Acquisition of a Complex Task. International 

Journal of Cognitive Ergonomics, 5(3), 297-315.  

Cooke, Nancy J., Kiekel, Preston A., Salas, Eduardo, Stout, Renee J., Bowers, Clint, 

& Cannon-Bowers, Janis A. (2003). Measuring Team Knowledge: A Window 



  

 

277

to the Cognitive Underpinnings of Team Performance. Group Dynamics: 

Theory, Research, and Practice, 7(13), 179-199.  

Cooke, Nancy J., Salas, Eduardo, Cannon-Bowers, Janis A., & Stout, Renee J. (2000). 

Measuring team knowledge. Human Factors, 42, 151-173.  

Cooke, Nancy J., Stout, Renee J., & Salas, Eduardo. (2001). A knowledge elicitation 

approach to the measurement of team situation awareness. In M. McNeese, E. 

Salas & M. R. Endsley (Eds.), New trends in cooperative activities: 

understanding system dynamics in complex environments (pp. 114-139). 

Cozolino, Louis. (2010). The Neuroscience of Psychotherapy: Buidling and 

Rebuilding the Human Brain (2nd ed.). New York, NY: W. W. Norton & 

Company. 

Cozolino, Louis, & Sprokay, Susan. (2006). Neuroscience and Adult Learning. In W. 

P. Inc (Ed.), New Directions for Adult and Continuing Education (Vol. 110): 

Wiley InterScience. 

Creswell, John H. (2009). Research Design: Qualitative, Quantitative and Mixed 

Methods Approaches (3rd ed.). Thousand Oaks, California: Sage Publications. 

Crossan, M. M., Maurer, C. C., & White, R. E. (2011). Reflections on the 2009 AMR 

Decade Award: Do we have a theory of Organizational Learning? Academy of 

Management Review, 36(3), 446-460.  

Dalkir, Kimiz. (2011). Knowledge Management in Theory and Practice (2nd ed.). 

Cambridge, Massachusetts: MIT Press. 

Darby, Roger, Herbolzheimer, Emilio, & van Winkelen, Christine. The Impact of 

National Culture on Acceptance of Knowledge Management Approaches. 

Henley Knowledge Management Forum.   



  

 

278

de Geus, A. (1988). Planning as learning. Harvard Business Review, 66, 70-74. 

DeChurch, Leslie A., & Mesmer-Magnus, Jessica R. (2010). Measuring Shared 

Team Mental Models: A Meta-Analysis. Group Dynamics: Theory, Research, 

and Practice, 14(1), 1-14.  

Decuyper, Stefan, Dochy, Filip, & Van den Bossche, P. (2010). Grasping the dynamic 

complexity of team learning: an integrative model for effective team learning 

in organizations. Educational Research Review, 5, 111-133.  

Deutschman, A. (2005). Change or Die. Fast Company, May, 52-59. 

Dillenbourg, Pierre. (1999). What do you mean by 'collaborative learning'? In P. 

Dillenbourg (Ed.), Collaborative-learning: Cognitive and Computational 

Approaches (pp. 1-19): Oxford: Elsevier. 

Dilworth, Robert L., & Boshyk, Yury. (2010). Action Learning in Different National 

and Organizational Contexts and Cultures. In Y. Boshyk & R. Dilworth (Eds.), 

Action Learning: History and Evolution (pp. 205-233). 

Dodgson, Mark. (1993). Organizational Learning: A Review of Some Literatures. 

Organizational Studies, 14, 375-394.  

Doyle, J. K., Radzicki, M. J., & Trees, S. (1996). Measuring the effect of system 

thinking interventions on mental models. Paper presented at the International 

System Dynamics Conference. 

Edmondson, Amy C. (1999). Psychological safety and learning behavior in work 

teams. Administrative Science Quarterly, 44(2), 350-383.  

Edmondson, Amy C. (2002a). The Local and Variegated Nature of Learning in 

Organizations: A Group-Level Perspective. Organization Science, 13(2), 128-

146.  



  

 

279

Edmondson, Amy C. (2002b). Managing the risk of learning: Psychological safety 

in work teams. In M. West (Ed.), International Handbook of 

Organizational Teamwork. London: Blackwell. 

Edmondson, Amy C. (2004). Psychological Safety, Trust, and Learning: A Group-

level Lens. In R. Kramer & K. Cook (Eds.), Trust and Distrust in 

Organizations: Dilemmas and Approaches (pp. 239-272). New York: Russel 

Sage Foundation. 

Edmondson, Amy C. (2008). The competitive imperative of learning. Harvard 

Business Review, 86, 60-67. 

Edmondson, Amy C. (2012). Teaming: How Organizations Learn, Innovate, and 

Compete in the Knowledge Economy: Jossey-Bass. 

Edmondson, Amy C., Bohmer, Richard, & Pisano, Gary. (2001). Speeding up Team 

Learning. Harvard Business Review, 125-132. 

Edmondson, Amy C., Dillon, J. R. , & Roloff, K. S. (2007). Three Perspectives on 

Team Learning: Outcome improvement, Task mastery and Group process. The 

Academy of Management Annals, 1(1), 269-314.  

Edmondson, Amy C., & Lei, Z. (2014). Psychological safety: The history, 

renaissance, and future of an interpersonal construct. Annual Review of 

Organizational Psychology and Organizational Behavior, 1(1), 23-43.  

Ellis, A. P., Hollenbeck, J. R., Ilgen, D. R., Porter, C. O., West, B. J., & Moon, H. . 

(2003). Team learning: Collectively Connecting the Dots. Journal of Applied 

Psychology, 88(5), 821-835.  



  

 

280

Ellwart, T., Konradt, U., & Rack, O. (2014). Team Mental Models of Expertise 

Location: Validation of a Field Survey Measure. Small group research, 

45(2), 119-153.  

Espinosa, Alberto J. (2013). Team Knowledge Representation and Measurement: A 

Network Analysis Approach. Human Factors: The Journal of the Human 

Factors and Ergonomics Society.  

Fang, Tony. (2010). Asian Management research needs more self-confidence: 

Reflection on Hofstede (2007) and beyong. Asia Pacific Journal of 

Management(27), 155-170.  

Fiol, Marlene C., & Lyles, Marjorie A. . (1985). Organizational Learning. The 

Academy of Management Review, 14(4), 803-813.  

Fister, Katarina (2004). Cultural Influences on the Adoption of Knowledge Orientated 

HRM Practices. Paper presented at the 5th International Conference of the 

Faculty of Management  

Fjogstad, May Helen. (2011). Multinational Teams and National Preference of 

Learning Style from a Cross-Cultural Perspective. (Master's), Aalborg 

University.    

Geertz, Clifford. (1973). The impact of the concept of culture on the concept of man 

The Interpretation of Cultures. New York NY: Basic Books, Inc. 

Gelfand, Michele J. (2011). Differences between Tight and Loose Cultures: a 33-

Nation Study. Science. 

Gelfand, Michele J., Nishii, Lisa, & Raver, Jana. (2007). On the Nature and 

Importance of Cultural Tightness-Looseness. USA: CAHRS at Cornell 

University. 



  

 

281

Gibson, C., & Vermeulen, F. (2003). A healthy divide: Subgroups as a stimulus 

for team learning behavior. Administrative Science Quarterly, 48(2), 202-

239.  

Glisby, Martin, & Holden, Nigel. (2003). Contextual Constraints in knowledge 

management theory: the cultural embeddedness of Nonaka's Knowledge-

creating Company. Knowledge and Process Management, 10(1), 29-36.  

Goodman, Paul S., & Dabbish, Laura A. (2011). Methodological Issues in Measuring 

Group Learning. Small group research, 42(4), 379-404.  

Gorelick, Carol. (2005). Organizational learning vs the learning organization: a 

conversation with a practitioner. The Learning Organization, 12(4), 383-388.  

Gray, Peter H., & Meister, Darren B. (2004). Knowledge sourcing effectiveness. 

Management Science, 50(6), 821-834.  

Gurd, Bruce, Chen, Tzu-Hui Debby, & Thorne, Helen. (2008). The Influence of 

National Culture on Learning Organizations and Strategic Performance 

Measurement Systems: A Study of Australia and Taiwan. Paper presented at 

the Accounting and Finance Association of Australia and New Zealand.  

Gwee, Kenji. (2005). Measuring Mental Models. Paper presented at the IMTA 

International Military Testing Association, Singapore.  

Hall, E. T. (1976). Beyond Culture. Garden City, NY: Anchor Press. 

Hartenian, Linda S. (2003). Team member acquisition of team knowledge, skills, and 

abilities. Team Performance Management, 9(12), 23-30.  

Heier, Hauke, & Borgman, Hans P. (2002). Knowledge Management Systems 

Spanning Cultures: the case of Deutsche Bank's HRbase. Paper presented at 



  

 

282

the European Conference on Information Systems ECIS 2002, Gdansk, 

Poland.  

Heizmann, Helena. (2009). Knowledge sharing through communities of practice: 

exploring the cross-cultural interface. Department of International 

Communication Macquarie University.   

Hofstede, Geert. (2001). Culture's consequences: Comparing values, behaviors, 

institutions and organizations across nations (2nd ed.). Thousand Oaks, CA: 

Sage Publications. 

Hofstede, Geert, Hofstede, Gert Jan, & Minkov, Michael. (2010). Cultures and 

Organizations Software of the Mind (Vol. 3). New York: Mc Graw-Hill. 

Holden, Nigel. (2002). Cross-cultural Management: a Knowledge Management 

Perspective. Essex, UK: Pearson Education. 

House, Robert. (1997). Cultural Influences on Leadership and Organizations: project 

GLOBE. 

Hu, L., Park, J. H., Wu, C., & Hooke, A. (2014). Entrepreneurial Leadership and 

Innovativeness: The Mediating Role of Team Psychological Safety. Academy 

of Management Proceedings, 20(1), 12470.  

Huang, Meikuan. (2009). A Conceptual Framework of the Effects of Positive Affect 

and Affective Relationships on Group Knowledge Networks. Small group 

research, 40(3), 323-436.  

Hung, Shin-Yuan, Durcikova, Alexandra, Lai, Hui-Min, & Lin, Wan-Mei. (2011). 

The influence of intrinsic and extrinsic motivation on individuals' knowledge 

sharing behavior. International Journal of Human-Computer Studies, 69, 415-

427.  



  

 

283

Hutchings, Kate, & Mohannak, Kavoos. (2007). Knowledge Management in 

Developing Economies: A cross-cultural and institutional approach    

Ijose, Olumide. (2010). Culture and the Adoption of Practices: An Assessment of the 

U.S. Automotive Manufacturing Sector. Journal of International Business and 

Cultural Studies, 2, 1-16.  

Ikehara, H. T. (1999). Implications of Gestalt theory and practice for the learning 

organisation. The Learning Organisation, 6(2), 63-69.  

Janis, I. L. (1972). Victims of groupthink. Boston: Houghton Mifflin Company. 

Jashapara, Ashok. (2011). Knowledge Management An Integrated Approach (2nd 

ed.). Essex: Pearson Education Limited. 

Johnson, T. E., Lee, Youngmin, Lee, Miyoung, O’Connor, Debra L., Khalil, 

Mohammed K., & Huang, Xiaoxia. (2007). Measuring Sharedness of Team-

Related Knowledge: Design and Validation of a Shared Mental Model 

Instrument. Human Resource Development International, 10(4), 437-454.  

Johnson, T. E., & O'Connor, Debra L. (2008). Measuring Team Shared 

Understanding Using the Analysis-Constructed Shared Mental Model 

Methodology. Performance Improvement Quarterly, 21(3), 113-134.  

Johnson, T. E., O’Connor, D. L., Spector, J. M., Seel, N., & Cannon-Bower, J. A. 

(2005). Measuring team shared understanding using analysis-constructed 

shared mental model methodology. Paper presented at the Association for 

Educational Communication and Technology, Orlando, FL.  

Jones, Natalie A., Ross, Helen, Timothy, Lynam, Perez, Pascal, & Leitch, Anne. 

(2011). Mental models: an interdisciplinary synthesis of theory and methods. 

Ecology and Society, 16(1), 46.  



  

 

284

Joo, Sung-Hee. (2010). Beyond Economy: Impact of national cultural values on 

nationwide broadband diffusion. (PhD), University of Michigan, 

Michigan.    

Kahn, William A. (1990). Psychological Conditions of Personal Engagement and 

Disengagement at Work. The Academy of Management Journal, 33(4), 692-

724.  

Kaweevisultrakul, Tanin, & Chan, Pen. (2007). Impact of cultural barriers on 

Knowledge Management Implementation: Evidence from Thailand. Journal of 

American Academy of Business, 11(1), 303-309.  

Khamkhien, Attapol. (2010). Demystifying Thai EFL Learners' Perceptual Learning 

Style Preferences. 3L The Southeast Asian Journal of English Language 

Studies, 18(1), 61-74.  

Kiekel, Preston A., Cooke, Nancy J., Foltz, Peter W., & Shope, Steven M. (2001). 

Automating Measurement of Team Cognition through Analysis of 

Communication Data. In M. J. Smith, R. J. Koubek, G. Salvendy & D. Harris 

(Eds.), Usability Evaluation and Interface Design: Cognitive Engineering, 

Intelligent Agents, and Virtual Reality (pp. 1382-1386). 

Kim, Daniel H. (1993). The Link between Individual and Organizational Learning. 

Sloan Management Review, 37-50.  

Kim, Daniel H. (2002). Organizing for Learning: Strategies for Knowledge Creation 

and Enduring Change. Singapore: Cobee Publishing House. 

King, William R. (2007). A Research Agenda for the Relationships between Culture 

and Knowledge Management. Knowledge and Process Management, 14(3), 

226-236.  



  

 

285

Knight, Louise A. (2000). Learning to collaborate: a study of individual and 

organizational learning, and interorganizational relationships. Journal of 

Strategic Marketing(8), 121-138.  

Knowledge@Wharton. (2006). Is Your Team Too Big? Too Small? What’s the Right 

Number? Knowledge@Wharton. from 

http://knowledge.wharton.upenn.edu/article/is-your-team-too-big-too-small-

whats-the-right-number-2/  

Kostopoulos, C. K., Bezionelos, N., & Prastacos, G. P. (2009). Team learning 

activities and team effectiveness: the role of psychological safety and team 

conflict. Academy of Management Proceedings, 1, 1-6.  

Kostopoulos, K. C., Spanos, Y. E., & Prastacos, G. P. (2013). Structure and Function 

of Team Learning Emergence A Multilevel Empirical Validation. Journal of 

Management, 39(6), 1430-1461.  

Kozlowski, Steve W. J., & Ilgen, Daniel R. (2006). Enhancing the effectiveness of 

work groups and teams Psychological Science in the Public Interest (Vol. 7 

(3), pp. 77-124). 

Landman, Renske B. , van den Broek, Egon L. , & Gieskes, José F.B. . (2009). 

Creating Shared Mental Models: The Support of Visual Language. Paper 

presented at the International conference on Cooperative Design, Visualization 

and Engineering, Luxembourg. 

Langan-Fox, Janice, Code, Sharon, & Langfield-Smith, Kim. (2000). Team Mental 

Models: Techniques, Methods and Analytic Approaches. Human Factors, 

42(2), 242-271.  



  

 

286

Lave, Jean, & Wenger, Etienne. (1991). Situated Learning. Legitimate peripheral 

participation: University of Cambridge Press. 

Lee, M. Y. (2007). Understanding Changes in Team-Related and Task- Related 

Mental Models and their Effects on Team and Individual Performance. Florida 

State University.    

Lee, Pauline, Gillespie, Nicole, Mann, Leon, & Wearing, Alexander. (2010). 

Leadership and trust: Their effect on knowledge sharing and team 

performance. Management Learning, 41(4), 473-491.  

Lee, Velma, & Oguntebi, Joy. (2012). Toward learning and knowledge creation: 

operationalising the Social Learning Cycle. Journal of General Management, 

37(4).  

Leidner, Dorothy E., Alavi, Maryam, & Kayworth, Timothy R. (2006). The Role of 

Culture in Knowledge Management: a case study of two global firms. 

International Journal of e-Collaboration, 1(2), 17-40.  

Levesque, L. L., Wilson, J. M., & Wholey, D. R. (2001). Cognitive divergence and 

shared mental models in software development project teams. Journal of 

Organizational Behavior, 22, 135-144.  

Levitt, Barbara, & March, James G. (1988). Organizational Learning. Annual Review 

of Sociology, 14, 319-340.  

Lewis, K. (2004). Knowledge and Performance in Knowledge-Worker Teams. 

Management Science, 50(11), 1519–1533.  

Leyland, Lucas M. . (2006). The role of culture on knowledge transfer: the case of the 

multinational corporation. Emerald Insight, 13(3), 257-275.  



  

 

287

Li, Wei, & Mac, Freddie. (2011). Zooming in on the effect of National Culture on 

Knowledge Sharing Behavior. In M. E. Jennex (Ed.), Global Aspects and 

Cultural Perspectives on Knolwedge Management Emerging Dimensions: IGI 

Global. 

Li, Zhang, & Ying, Zhu. (2011). Cultural Neuroscience: A New Interdisciplinary 

Field. Journal of Psychological Science, 34(3), 514-519.  

Lim, Beng-Chong, & Klein, Katherine J. . (2006). Team mental models and team 

performance: A field study of the effects of team mental model similarity and 

accuracy. Journal of Organizational Behaviour, 27, 403-418.  

Lipponen, L., Hakkarainen, K., & Paavola, S. (2004). Practices and orientations of 

computer supported collaborative learning. In J. Strijbos, P. Kirschner & R. 

Martens (Eds.), What we know about CSCL, and implementing it in higher 

education (pp. 31-50). Boston, MA: Kluwer Academic Publishers. 

Liu, B., & Zang, Z. (2010). The Mediating Effects of Team Efficacy on the 

Relationship between a Transactive Memory System and Team Performance. 

Social Behavior and Personality, 38(7), 865-870.  

Magnier-Watanabe, Remy , & Senoo, Dai. (2010). Shaping knowledge management: 

organization and national culture. Journal of Knowledge Management, 14(2), 

214-227.  

Mansour, Javidan, Stahl, Guenter, Brodbeck, Felix, & Wilderom, Celeste. (2005, May 

2005). Cross-border transfer of knowledge: cultural lessons from Project 

GLOBE. Academy of Management Executive, 19, 59-76. 

Marks, Michelle A., Mathieu, John E., & Zaccaro, Stephen J. (2000). Performance 

Implications of Leader Briefings and Team-Interaction Training for Team 



  

 

288

Adaptation to Novel Environments. Journal of Applied Psychology, 85(6), 

971-986.  

Marks, Michelle A., Sabella, Mark J., Burke, C Shawn, & Zaccaro, Stephen J. (2002). 

The impact of cross-training on team effectiveness. Journal of Applied 

Psychology, 87(1), 3-13.  

Maslow, A. H. (1954). Motivation and Personality. New York: Harper and Row. 

Mathieu, John E., Goodwin, Gerald F., Heffner, Tonia S., Salas, Eduardo, & Cannon-

Bowers, Janis A. (2000). The Influence of Shared Mental Models on Team 

Process and Performance. Journal of Applied Psychology, 85(2), 273-283.  

Mathieu, John E., Heffner, Tonia S., Goodwin, Gerald F., Cannon-Bowers, Janis A., 

& Salas, Eduardo. (2005). Scaling the quality of teammates' mental models: 

equifinality and normative comparisons. Journal of Organizational Behavior, 

26, 37-56.  

May, D. R., Gilson, R. L., & Harter, L. M. (2004). The psychological conditions of 

meaningfulness, safety and availability and the engagement of the human 

spirit at work. Journal of Occupational and Organizational Psychology, 77, 

11-37.  

McDermott, Richard, & O'Dell, Carla. (2001). Overcoming cultural barriers to 

sharing knowledge. Journal of Knowledge Management, 5(1), 76-85.  

Meier, P.S. (2007). Mind-mapping. Social Research Update. 

Milton, Nick. (2008). KM in seven continents: the impact of culture. KNOCO 

newsletter Winter 2008. 

Mitchell, Rebecca, & Boyle, B. (2010). Knowledge creation measurement methods. 

Journal of Knowledge Management, 14(1), 67-82.  



  

 

289

Mohammed, Susan, & Dumville, Brad C. (2001). Team Mental Models in a Team 

Knowledge Framework: Expanding Theory and Measurement across 

Disciplinary Boundaries. Journal of Organizational Behavior, 22(2), 89-106.  

Mohammed, Susan, Ferzandi, Lori, & Hamilton, Katherine. (2010). Metaphor No 

More: A 15-Year Review of the Team Mental Model Construct. Journal of 

Management, 36(4), 876-910.  

Muenjohn, Nuttawuth (2011). Dimensions of culture: Understanding Thai working 

and management styles. Paper presented at the International Conference on 

Business and Information, Taiwan.  

Mujtaba, Bahaudin G. . (2008). Task and Relationship Orientations of Thai and 

American Business Students' based on Cultural Contexts. Research in Higher 

Education Journal, 38-57.  

Muzard, Joel. (2011). The  evolution of knowledge management in organizations, 

Applied Intelligence Atelier - Workshop (AIA) Montreal, Canada. 

Nembhard, Ingrid M., & Edmondson, Amy C. (2011). Psychological Safety: A 

Foundation for speaking up, collaboration and experimentation in 

organizations. In K. S. Cameron & G. M. Spreitzer (Eds.), The Oxford 

Handbook of Positive Organizational Scholarship: Oxford University Press. 

Nevis, Edwin C. , Goreishi, Sohail, & Gould, Janet M. (1995). Understanding 

Organizations as Learning Systems. MIT Sloan Management Review, 36(2), 

73-83.  

Nisbett, R.E., & Masuda, T. (2003). Culture and point of view. Paper presented at the 

Proceedings of the National Academy of Sciences, USA. 



  

 

290

Nonaka, Ikujiro. (1994). A dynamic theory of organizational knowledge creation. 

Organization Science, 5(1), 14-37.  

Nonaka, Ikujiro, Byosiere, Philippe, Borucki, Chester C., & Konno, Noboru. (1994). 

Organizational knowledge creation theory: a first comprehensive test. 

International Business Review, 3(4), 337-351.  

Nonaka, Ikujiro, & Takeuchi, Hirotaka. (1995). The Knowledge Creating Company: 

Oxford University Press. 

Nosek, John T. . (2004). Group cognition as a basis for supporting group knowledge 

creation and sharing. Journal of Knowledge Management, 8(4), 54-64.  

Novak, J. D., & Cañas, A. J. . (2008). The Theory Underlying Concept Maps and 

How to Construct and Use Them Technical Report IHMC CmapTools 2006-01 

Rev 01-2008. Florida: Institute for Human and Machine Cognition. 

Novak, Joseph, & Cañas, Alberto. (2006). The Origins of the Concept Mapping Tool 

and the Continuing Evolution of the Tool. Information Visualization, 5, 175-

184. doi: citeulike-article-id:9536588 

O’Connor, Debra L., & Johnson, Tristan E. (2006). Understanding team cognition in 

performance improvement teams: a meta-analysis of change in shared mental 

models. Paper presented at the Second International Conference on Concept 

Mapping, San Jose, Costa Rica. 

O’Connor, Debra L., Johnson, Tristan E., & Khalil, Mohammed K. (2004). 

Measuring team cognition: concept mapping elicitation as a means of 

constructing team shared mental models in an applied setting. Paper presented 

at the First International Conference on Concept Mapping, Pamplona Spain. 



  

 

291

O’Leary, D. F. (2016). Exploring the importance of team psychological safety in 

the development of two interprofessional teams. Journal of 

interprofessional care, 30(1), 29-34.  

O’Leary, Denise (2011). Team Psychological Safety and Interprofessional Team 

Development. Paper presented at the Action Research Colloquium, Waterford 

Institute of Technology  

OECD. (1996). The Knowledge-Based Economy.  Paris: OECD. 

Pagram, Penporn, & Pagram, Jeremy. (2006). Issues in E-Learning: A Thai Case 

Study. The Electronic Journal on Information Systems in Developing 

Countries, 26(6), 1-8.  

Park, Denise, & Gutchess, Angela. (2006). The Cognitive Neuroscience of Aging and 

Culture. Current directions in psychological science, 15(3), 105-108.  

Park, Heejun, Ribière, Vincent, & Schulte, William D. (2004). Critical Attributes of 

Organizational Culture Promoting Knowledge Sharing & Technology 

Implementation Successes. Journal of Knowledge Management, 8(3), 106-

117.  

Paul, David L. (2006). Collaborative Activities in Virtual Settings: A Knowledge 

Management Perspective of Telemedicine. Journal of Management 

Information Systems, 22(4), 143-176.  

Pedler, Mike. (2011). Action Learning in Practice (4th ed.). 

Plasse, M. J. (2015). Impact of Authentic Leadership on Team Psychological Safety 

As Mediated by Relationship Quality. Northeastern University.    

Polanyi, Michael. (1966). The Tacit Dimension: Doubleday & Co., Reprinted Peter 

Smith, Gloucester, Massachusetts. 



  

 

292

Potworowski, G., & Green, L. A. (2013). Cognitive Task Analysis: Methods to 

Improve Patient-Centered Medical Home Models by Understanding and 

Leveraging its Knowledge Work (Vol. 13-0023-EF). Rockville, MD: Agency 

for Healthcare Research and Quality. 

Raes, E., Decuyper, S., Lismont, B., Van den Bossche, P., Kyndt, E., Demeyere, S., & 

Dochy, F. (2013). Facilitating team learning through transformational 

leadership. Instructional Science, 41(2), 287-305.  

Rassuli, Ali, & Manzer, John P. (2005). “Teach Us to Learn”: Multivariate Analysis 

of Perception of Success in Team Learning. Journal of Education for 

Business(September/October), 21-27.  

Redding, G, & Wong, G. Y. Y. (1986). The psychology of Chinese organizational 

behaviour. In B. M. H. (Ed.), The psychology of the Chinese People (pp. 267-

295). Hong Kong, New York: Oxford University Press. 

Rentsch, J. R., & Klimoski, R. (2001). Why do 'great minds' think alike?: Antecedents 

of team member schema agreement. Journal of Organizational Behavior, 22, 

107-120.  

Revans, Reginald William (1977). The ABC of Action Learning. In A. L. Trust (Ed.). 

Luton. 

Revans, Reginald William (Producer). (1994). Reg Revans on Action Learning.  

Ribière, Vincent. (2001a). Assessing Knowledge Management Initiative Successes as 

a Function of Organizational Culture. (PhD), George Washington University.    

Ribière, Vincent. (2001b, 8-9 November). The Role of Organizational Culture in KM 

Initiatives' Successes. Paper presented at the 2nd European Conference on 

Knowledge Management (ECKM), Bled, Slovenia. 



  

 

293

Ribière, Vincent, Haddad, Maliha, & Vande Wiele, Philippe. (2010). The impact 

of national culture traits on the usage of web 2.0 technologies. The Journal 

of Information and Knowledge Management Systems, 40(3/4), 334-361.  

Ribière, Vincent, & Sitar, Alesa Sasa. (2003). Critical role of leadership in nurturing a 

knowledge-supporting culture. Knowledge Management Research and 

Practice, 1(1), 39-48.  

Ribière, Vincent, & Tuggle, Francis D. (2005). The role of organizational trust in 

knowledge management tools and technology use and success. International 

Journal of Knowledge Management, 1(1), 60-78.  

Ropes, Donald, & Tholke, Jurg. (2010). Communities of Practice: Finally a Link 

Between Individual and Organizational Learning in Management 

Development Programs. Paper presented at the European Conference on 

Intellectual Capital, Lisbon Portugal. 

Rozovsky, J. (2015). The Five Keys to a Successful Google Team.   Retrieved 7 

November, 2015, from https://rework.withgoogle.com/blog/five-keys-to-a-

successful-google-team/ 

Salas, E. , Dickinson, T. L., Converse, S. A., & Tannenbaum, S. I. (1992). Toward an 

understanding of team performance and training. In R. W. Swezey & E. Salas 

(Eds.), Teams: Their training and performance (pp. 3-29). Norwood, NJ: 

Ablex. 

Sands, S. (2015). Team psychological safety and information exchange in virtual 

leadership development. University of Nebraska at Omaha.    



  

 

294

Sarah, Rod, & Haslett, Tim. (2003). A feedback model of knowledge-creation 

using conversation-based learning: Monash University Faculty of Business 

and Economics. 

Savelsbergh, Chantal M. J. H., van der Heijden, Beatrice I. J. M., & Poell, Rob F. 

(2009). The Development and Empirical Validation of a Multidimensional 

Measurement Instrument for Team Learning Behaviors. Small group research, 

40(5), 578-607.  

Scardamalia, Marlene, & Bereiter, Carl. (2006). Knowledge Building: Theory, 

pedagogy, and technology. In K. Sawyer (Ed.), The Cambridge handbook of 

the learning sciences (pp. 97-115). Cambridge MA. 

Schaffernicht, Martin, & Groesser, Stefan N. (2011). A comprehensive method for 

comparing mental models of dynamic systems. European Journal of 

Operational Research(210), 57-67.  

Schein, Edgar H. (2004). Organizational Culture and Leadership (3rd ed.): Jossey-

Bass. 

Schein, Edgar H., & Bennis, W. (1965). Personal and Organizational Change 

through Group Methods. New York: Wiley. 

Schulte, Mathis, Cohen, N. Andrew, & Klein, Katherine J. (2012). The Coevolution 

of Network Ties and Perceptions of Team Psychological Safety. Organization 

Science, 23(2), 564-581.  

Schwandt, D.R. (1993). Organizational learning: a dynamic integrative construct. 

The George Washington University Executive Leadership in Human Resource 

Development Program. unpublished, Washington, DC. 



  

 

295

Semler, R. (2004). The seven-day weekend: Changing the way work works. New 

York: Penguin. 

Senge, Peter M. (1991). Team learning. Mc Kinsey Quarterly, 2, 82-93. 

Senge, Peter M. (1994). The Fifth Discipline. 

Senge, Peter M., Ross, Richard, Smith, Bryan, Roberts, Charlotte, & Kleiner, Art. 

(1994). The Fifth Discipline Fieldbook. 

Singh, Gurparkash, Hawkins, Louise, & Whymark, Greg. (2009). Collaborative 

knowledge building process: an activity theory analysis. VINE, 39(3), 223 - 

241.  

Sinthavalai, Runchana (2008). Knowledge Management Practice and the Selection of 

Approaches: A Thailand Study. Paper presented at the International 

Engineering Management Conference: Managing Engineering, Technology 

and Innovation for Growth, Estoril Portugal.  

Smith, Mark. K. (2003). 'Learning theory', the encyclopedia of informal education.   

Retrieved 15 June, 2013, from http://infed.org/mobi/learning-theory-models-

product-and-process/ 

Snowden, David J. . (1999). Story Telling: An Old Skill in a New Context. Business 

Information Review, 16(1), 30-37.  

Snowden, David J. . (2003). Narrative Patterns the perils and possibilities of using 

story in organisations.   Retrieved 1 August, 2015, from http://cognitive-

edge.com/articles/narrative-patterns-the-perils-and-possibilities-of-using-

story-in-organisat/ 

Soo, Christine W. , Midgley, David F., & Devinney, Timothy. (2000). The process of 

knowledge creation in organizations. Fontainebleau, France: INSEAD. 



  

 

296

Sousa, David. (2006). How the Brain Learns (3rd ed.): Sage Publications. 

Stahl, Gerry. (2000). A Model of Collaborative Knowledge-Building. Paper 

presented at the Fourth International Conference of the Learning Sciences, 

Mahwah, NJ, USA. 

Sterman, John D. (1994). Learning in and about complex systems. System Dynamics 

Review, 10(2-3).  

Stout, Renee J., Cannon-Bowers, Janis A., Salas, Eduardo, & Milanovich, Dana M. 

(1999). Planning, shared mental models, and coordinated performance: an 

empirical link is established. Human Factors, 41(1), 61-71.  

Syed-Ikhsan, Syed Omar Sharifuddin , & Rowland, Fytton. (2004). Knowledge 

management in a public organization: a study on the relationship between 

organizational elements and the performance of knowledge transfer. Journal 

of Knowledge Management, 8(2), 95-111.  

Tedeschi, J. T. (1981). Impression management theory and social psychological 

research. New York: Academic Press. 

Ten Berge, T., & Van Hezewijk, R. (1999). Procedural and Declarative Knowledge 

An Evolutionary Perspective. Theory & Psychology, 9(5), 605-624.  

Tjosvold, D. (1990). Making technological innovations work. Human Resources, 43, 

1117-1131.  

Trochim, William, & Kane, Mary. (2005). Concept mapping: an introduction to 

structured conceptualization in health care. International Journal for Quality 

in Health Care, 17(3), 187-191.  

Trompette, P., Chanal, V., & Pelissier, C. (2008). Crowdsourcing as a way to access 

external knowledge for innovation. 24th EGOS Colloquium. 



  

 

297

Tuggle, Francis D. , & Shaw, Nancy. (2000). The Effect of Organizational Culture 

on the Implementation of Knowledge Management. Paper presented at the 

Florida Artificial Intelligence Research Symposium (FLAIRS), Orlando, FL. 

Ty, Makararavy , Walsch, John, & Anurit, Pacapol. (2010). An Empirical Assessment 

of the Relationship between National Culture and Learning Capability in 

Organisations in Cambodia. International Business Research, 3(4), 81-90.  

UNESCO. (2005). UNESCO World Report: Towards Knowledge Societies. UNESCO 

Publishing. 

Van den Bossche, P., Gijselaers, Wim, Segers, Mien, Woltjer, Geert, & Kirschner, 

Paul. (2010). Team learning: building shared mental models. Instructional 

Science An International Journal of the Learning Sciences.  

Van den Bossche, P., Segers, M., & Kirschner, P. (2006). Social and cognitive factors 

driving teamwork in collaborative learning environments, team learning 

beliefs and behaviors. Small group research, 37(5), 490-521. doi: 

10.1177/1046496406292938 

Van der Putten, Marc, & Vichit-Vadakan, Nuntavarn. (2010). A pilot use of team-

based learning in graduate public health education. Southeast Asian Journal 

Tropical Medicine Public Health, 41(3), 743-753.  

Van Dyne, L., Ang, S., & Livermore, D. (2009). Cultural intelligence: A pathway for 

leading in a rapidly globalizing world. In K. M. Hannum, B. McFeeters & L. 

Booysen (Eds.), Leadership across differences: Cases and perspectives. San 

Francisco: Pfeiffer. 



  

 

298

van Emmerik, Hetty, Jawahar, I. M., Schreurs, Bert, & de Cuyper, Nele. (2011). 

Social capital, team efficacy and team potency: The mediating role of team 

learning behaviors. Career Development International, 16(1), 82-99.  

van Offenbeek, Marjolein. (2001). Processes and outcomes of team learning. 

European Journal of Work & Organizational Psychology, 10(3), 303-318.  

Veestraeten, M., Kyndt, E., & Dochy, F. (2014). Investigating team learning in a 

military context. Vocations and Learning, 7(1), 75-100.  

Vygotsky, L.S. (1978). Mind in Society. Cambridge MA: Harvard University Press. 

Wang, Catherine L., & Ahmed, Pervaiz K. (2002). A Review of the Concept of 

Organizational Learning. Working Paper Series 2001. Working paper. 

Wolverhampton Business School. University of Wolverhampton. 

Wolverhampton.  

Weir, David, & Hutchings, Kate. (2005). Cultural Embeddedness and Contextual 

Constraints: Knowledge Sharing in Chinese and Arab Cultures. Knowledge 

and Process Management, 12(2), 89-98. doi: 10.1002/kpm.222 

Wenger, Etienne. (1998). Communities of Practice Learning Meaning and Identity: 

Cambridge University Press. 

Wexler, Bruce E. . (2006). Brain and Culture: Neurobiology, Ideology and Social 

Change. MA: MIT Press. 

Wildman, Jessica L. , Thayer, Amanda L. , Pavlas, Davin , Salas, Eduardo , Stewart, 

John E. , & Howse, William R. . (2012). Team Knowledge Research : 

Emerging Trends and Critical Needs. Human Factors: The Journal of the 

Human Factors and Ergonomics Society, 54(1). doi: DOI: 

10.1177/0018720811425365 



  

 

299

Williams, K. Y., & O'Reilly, C. A. I. (1998). Demography and diversity in 

organizations: A review of the 40 years of research. Research in 

Organizational Behavior, 20, 77-140.  

Wilson, Jeanne M. , Goodman, Paul S. , & Cronin, Matthew A. . (2007). Group 

Learning. Academy of Management Review, 32(4), 1041–1059.  

Wiriyapinit, Mongkolchai. (2007). Is Thai culture the right culture for knowledge 

management?: An exploratory case study research. Chulalongkorn Review, 

74(January-March 2007), 80-90.  

Wiriyapinit, Mongkolchai. (2009). Knowledge Management in Thailand: a study of 

the impacts of the Thai working style (research paper). Available from CSAP 

KM Group   http://csapkmgroup.blogspot.com/2009/12/knowledge-

management-in-thailand.html 

Wong, Kuan Yew. (2005). Critical success factors for implementing knowledge 

management in small and medium enterprises. Industrial Management & Data 

Systems, 105(3), 261-279. doi: 10.1108/02635570510590101 

Woodall, Jean (2006). From Individual Learning to Social Learning - Reframing 

HRD Theory and Practice. Human Resource Development International, 9(2), 

153-155. doi: DOI: 10.1080/13678860600819404 

Wursten, Hulb. (2008). Culture and Change Management (1-12-2008). Culture and 

change management. 

Wyss-Flamm, Esther Dorothea (2002). Conversational learning and psychological 

safety in multicultural teams. (PhD), Case Western Reserve University.   (360) 



  

 

300

Yates, D., & Paquette, S. (2011). Emergency knowledge management and social 

media technologies: A case study of the 2010 Haitian earthquake. 

International Journal of Information Management, 31(1), 6-13.  

Yodwisitsak, Kangwan (2004). The Implementation of Knowledge Management in 

Thailand: Through the Barricades. The Journal of Business Administration, 

Thammasat University, 102(May-June 2004), 71-86.  

Yorks, Lyle, & Sauquet, Alfonso. (2003). Team Learning and National Culture: 

Framing the Issues. Advances in Developing Human Resources, 5(1), 7-25. 

doi: 10.1177/1523422302239180 

Zakour, Amel Ben (2004, 27-28 February 2004). Cultural Differences and 

Information Technology Acceptance. Paper presented at the 7th Annual 

Conference of the Southern Association for Information Systems SAIS, 

Savannah, Georgia, USA. 

Zeilik, Michael (2014). Concept Mapping Classroom Assessment Techniques.   

Retrieved 1 August, 2015, from 

http://www.flaguide.org/cat/conmap/conmap1.php 

Zellmer-Bruhn, M., & Gibson, C. (2006). Multinational organization context: 

Implications for team learning and performance. Academy of Management 

Journal, 49(3), 501–518.  

Zhu, Zhichang (2004). Knowledge Management: Towards a Universal Concept or 

Cross-cultural Contexts? Knowledge Management Research & Practice, 

2004(2), 67-79.  

Zou, Xiao Ping. (2010). Mapping team mental models with narrative simulations. The 

Hong Kong Polytechnic University, Hong Kong.    



  

 

301

APPENDIX 1: Instruments for Team Psychological Safety Measurement  

 

Survey scales to measure psychological safety (Edmondson, 2004, p. 42) 

 

(a) Edmondson (1996)  

• "If you make a mistake in this team, it is held against you."  

 

(b) Edmondson and Wooley (2000)  

• If I make a mistake in this job, it is often held against me. (R)  

• It is difficult to ask others in this department for help.(R)  

• My manager often encourages me to take on new tasks or to learn how to do things I 

have never done before  

• If I was thinking about leaving this company to pursue a better job elsewhere, I 

would talk to my manager about it.  

• If I had a problem in this company, I could depend on my manager to be my 

advocate.  

• Often when I raise a problem with my manager, s/he does not seem very interested 

in helping me find a solution. (R)  

 

(c) Edmondson (1999) 

• If you make a mistake on this team, it is often held against you.  

• Members of this team are able to bring up problems and tough issues.  

• People on this team sometimes reject others for being different.  

• It is safe to take a risk on this team.  
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• It is difficult to ask other members of this team for help.  

• No one on this team would deliberately act in a way that undermines my efforts.  

• Working with members of this team, my unique skills and talents are valued and 

utilized  

 

(d) Anderson and West (Anderson & West, 1994b; as used by Kivimaki et al., 1997)  

• We share information generally in the team rather than keeping it to ourselves  

• We have a "we are together" attitude.  

• We all influence each other.  

• People keep each other informed about work-related issues in the team.  

• People feel understood and accepted by each other.  

• Everyone's view is listened to, even if it is in a minority.  

• There are real attempts to share information throughout the team.  

• There is a lot of give and take.   
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APPENDIX 2: Glasstap® Team Challenges Overview 

APPENDIX 2.1: Copyright Agreement 

Agreement from Glasstap® management for the use and distribution of the content of 

the two team challenges as part of this dissertation. 
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APPENDIX 2.2: A Welsh Holiday Glasstap® 

Team briefs 
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Instructur Guidelines 
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APPENDIX 2.3: Professor Warmkote’s Safe Glasstap® 

 

Instructions 
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Team brief 
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Set of letters (1 example) 
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APPENDIX 3: Team Psychological Safety Interview Questions 

 

Why do you feel this team works effectively or not effectively together? 

Has the sense of team collaboration evolved since you are part of the team? If so, in 

which direction, and what do you think were the main reasons for this 

evolution? 

What would you identify as the top three elements that determine the atmosphere of 

cooperation in this team? 

What actions do team members themselves take to increase the collaboration in the 

team? 

How does the team manager impact team collaboration, by what he or she does, or 

does not do? 

How does this team reacts when someone makes a mistake? 

How does this team see the support from the organization? 

Does anyone in this team carry informal team roles (followed by a very short 

explanation about what informal team roles signifies)? 
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APPENDIX 4: Interview Questions for Assessment of Knowledge Creation in 

the First Team Challenge 

 

What do you think your team did well in this challenge? 

What do you think your team could have done better in this team challenge? 

What were the key events in this team challenge? 

What have you learned about solving problems? 

What have you learned about your team members? 

Which new ideas were developed within the team during the challenge? 
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APPENDIX 5: Interview Questions for Assessment of Knowledge Creation in 

the Second Team Challenge 

 

What do you think your team did well in this team challenge? 

What do you think your team could have done better in this team challenge? 

What were the key events in this team challenge? 

What have you learned about solving problems? 

What have you learned about your team members? 

Which new ideas were developed within the team during the challenge? 

How did the first challenge impact the second challenge? 
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APPENDIX 6: Codification of Team Learning Behaviors (Approximate 

Guidelines) 

Evidence of learning behaviors for first and second challenge 

 Positive Negative 

asking for help “Can you help me?” 

“Can you check this?” 

“Why didn’t you ask me?” 

“Let me do this alone.” 

Seeking feedback “What do you think about 

this?” 

“Do you think this is 

OK?” 

“Which option do you 

think is better?” 

“Let’s ask XYZ.” 

“I don’t know, you should 

ask someone else.” 

“If you ask me, I don’t think 

this will work.” 

“Why don’t you agree?” 

Speaking up 

about concerns or 

mistakes 

“I made a mistake, I need 

to start again.” 

“I am not sure we are on 

the right track.” 

“You should have said 

something.” 

“This is wrong, it’s your 

fault.” 

“I told you it wouldn’t 

work.” 

Innovative 

behavior 

“Great idea, I think we 

should try this.” 

“We haven’t tried this 

yet, let’s try.” 

“I don’t think this idea will 

work.” 

“We have tried this before, it 

doesn’t work.” 

Specific for the second challenge  

 “Let’s do this because it 

worked quite well the last 

time” 

“I told you last time how to 

do it” 

“Are you still not believing 

what I said before?” 
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APPENDIX 7: Instrument for Measurement of Team-Related Shared Mental 

Model 

From Johnson et al. (2007, pp. 444-445) 

 

Factor 1 

1  My team have general ideas of specific team tasks 

2  My team does what they are assigned to do 

3  My team knows the relationship between various task components 

4  My team looks for different interpretations of a problem when seeking a solution to 

various task problems  

5  My team evaluates their limitations in performing their tasks 

6  My team has a shared goal for various project tasks 

7  My team discusses its goal and attains the agreement of teammates 

8  My team knows specific strategies for completing various tasks 

9  My team knows the general process involved in conducting a given task 

 

Factor 2 

10  My team understands that they have the skills necessary for doing various team 

tasks  

11  My team communicates with other teammates while performing team tasks  

12  My team supports continuous improvement in terms of personal skills as well as 

in terms of overall team skills  

13  My team defines its communications channels at the start of various team tasks  

14  My team uses a common vocabulary in task discussions 
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15  My team informally communicates with one another throughout various team 

tasks 

16  My team consistently demonstrates effective listening skills 

 

Factor 3  

17  My team likes to do various team tasks 

18  My team encourages each other’s work in order to improve various team tasks 

outcomes 

19  My team takes pride in their work 

20  My team enjoys thinking 

21  There are no ethical problems within my team that teammates are unable to 

resolve 

22  My team shares information and individual team members do not keep 

information to themselves 

23  My team is committed to the team goal 

24  Everybody in my team strives to express his or her opinion 

 

Factor 4  

25  My team understands their roles and responsibilities for doing various team tasks  

26  My team understands where they can get information for doing various team tasks  

27  My team understands their interaction patterns 

28  My team informs each other about different work issues 

29  My team is likely to make a decision together 
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30  My team can flexibly adapt to any role within the team for carrying out 

various team tasks  

31  My team undertakes interdependent tasks 

32  My team understands how they can exchange information for doing various team 

tasks 

33  My team solves problems that occur while doing various team 

 

Factor 5  

34  There is an atmosphere of trust in my team 

35  My team creates a work environment that promotes productive results 

36  My team creates a safe environment to openly discuss any issue related to the 

team’s success  

37  My team acknowledges and rewards behaviors that contribute to an open team 

climate 

38  My team often utilizes different opinions for the sake of obtaining optimal 

outcomes 

39  Discussions for decision-making occur within my team during meetings so that 

team meetings are viewed as useful activities 

40  My team has a positive team climate 

41  My team has the right experience so that a critical mass of experienced people is 

available on the team 

42  My team knows the environmental constraints when they perform various team 

tasks 
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APPENDIX 8: Guidelines for the Construction of an Individual Concept 

Map 

There are different resources on the internet that describe how to create concept maps. 

The guidelines below have been created by the researcher from the following 

resources: 

www.flaguide.org/cat/conmap/conmap1.php 

www.msu.edu/~luckie/ctools/ 

(J. D. Novak & Cañas, 2008) 
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APPENDIX 9: Team Composition Detail 

For each team member, the following information was collected: 

Name 

Nationality 

Gender 

Seniority in company 

Seniority in department or section 
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APPENDIX 10: Team Challenge Result Scoring System 

 

Rating of Professor Warmkote’s Safe challenge results 

 

If a team has 0 out of the 4 codes necessary to open the safe correct = score 1 

If a team has 1 out of the 4 codes necessary to open the safe correct = score 2  

If a team has 2 out of the 4 codes necessary to open the safe correct = score 3  

If a team has 4 out of the 4 codes necessary to open the safe correct = score 4 

 

Note: none of the teams has 3 out of the 4 codes correct 

 

 

Rating of A Welsh Holiday challenge results 

 

Both teams have correctly identified their respective starting positions, but did 

not come to a conclusion about a meeting location   

 score 1 

Both teams have correctly identified their respective starting positions, and 

agreed on a meeting location, but the wrong one    

 score 2 

Both teams have correctly identified their respective starting positions, agreed 

on the correct meeting location, but identified the wrong way to get there

 score 3 
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Both teams have correctly identified their respective starting positions, agreed on 

the correct meeting location, and identified the correct way to get there score 4 

Note: all of the teams managed to identify their respective starting positions  
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APPENDIX 11: Team Identification Criteria and Outline of Research 

 

3 teams per country (3 x France, 3 x Thailand, 3 x USA) 

 - 8 members in each team 

 - members in the team should be same nationality (F, Th or USA) 

 - team manager is not part of the team 

 - teams from Engineering departments in Z 

 - ideally, one of the 3 teams in each country should have some “team issues” 

 - team members must regularly work together (projects, action plans …) and 

not only share a boss or working space  

 

Experiment 

week 1 (1) a. 15-minute (max) interview of each team member separately (Skype) 

       b. each member fills separately a questionnaire about the team 

 (2) a. 30-minute explanation to the entire team (8) about how to create a 

“concept map” about a particular topic (Skype) 

       b. each member creates individually a concept map 

 note: outputs are confidential and need to be collected and kept by a neutral 

person 

week 3 + a 3-hour session (1/2 day) with each team 

  + 2 team challenges, and short interviews and creation of concept maps 

(again) 

  + off site, in hotel meeting room close to the office 
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  + recording of exchanges and interactions between team members 

(for later analysis) 

 

week 4 (1) each member fills separately a questionnaire about the team 

 (2) each member creates individually a concept map 

note: outputs are confidential and need to be collected and kept by a neutral 

person 
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APPENDIX 12: Instructions for Local Contacts 

Example of instructions for the local contact to run the session at T-1 where 

participants create for the first time a concept map. 
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APPENDIX 13: Explanations about Confidentiality Sent to Participants 

 

Dear ------------- team ...                                                                                                                                                        

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

----- 

                                                       At this point, I am working towards a doctoral degree, and my 

research is around how teams collaborate and communicate, and how that impacts the way the teams 

learn and create knowledge. 

------------- has given me the green light to run my "experiment" with some of the ----------------- teams 

in the USA, France and Thailand ... and I am very excited for this opportunity. I attach a document that 

gives you a bit more background and information about this research (PDF file "Team Collaboration 

Research Project ..."). 

The research is composed of different steps, and the first steps will happen around mid May. You 

should have some appointments in your agenda. ------------------------------------ helps me to organize all 

the different steps, and --------------------- has given me the full support. Thanks to both ! 

A few words about confidentiality. Confidentiality is extremely important in academic research, even 

more so for a doctoral degree. All the information that will be collected, either through questionnaires 

or interviews, will remain strictly confidential. Your names will not be disclosed in any document 

published in relation to this research. Members constituting teams will remain anonymous. Instead, I 

would typically write "One team member said ..." without identifying that person. Similarly, with 

respect to -------, nothing you say or write will be disclosed together with your name. In the summary I 

will provide to -------- (which I will share with you as well), I will refer to "The Team" in general, 

without adding specifics that would allow a team member to be identified. 

My request to you at this point is to ... 

(1) skim the attached PDF file "Concept Maps Intro for Engineering Teams ..." ... this is a method we 

will be using as part of the research; there will be more explanations about this, but it might be helpful 

if you can find the time to read through this before the first session ... 

(2) accept my "invitation to chat" that you receive through ---------- ... we will use the Google Audio 
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Chat for an interview between each of you (individually) in -------- and myself in Thailand ! If you 

have never used Google Chat, I ask you to try and play with it a bit: you could for example contact 

---------------------- (------ and I have already used Google Audio Chat and it worked perfectly !)  

Finally, I am aware that some of you might have some concerns about what I will be testing or 

evaluating. Your team will be given a team challenge, like a riddle, to resolve. Rest assured that you 

need NO PRIOR KNOWLEDGE whatsoever. This is not about ---, or about Engineering knowledge. It 

is about how people communicate ... and we all do that ! 

I look forward to this project, and I hope you all will enjoy it, and learn something from it ! I thank you 

- in advance - for your time and participation. 

 

Best regards, and see you in ------ on 4 June ! 
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APPENDIX 14: Finalized Instruments for Team Psychological Safety and 

Team-Related Team Mental Model 

 

team-related team mental model instrument, based on (2007) 

  

 

team psychological safety instrument, based on Amy Edmondson’s work 

(Edmondson, 1999, 2004) 
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APPENDIX 15: Challenge Instructions in English and Translated in Thai 

and French 

 
 The fourth letter out of the series of eight sent to daughter number three in 

English, French and Thai, each time the simplified version. 
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 พฤษภาคม 
ลูกสาวสุดที่รักของพ่อ

 ม้าของคุณเป็นอย่างไรบ้าง   จริงๆคุณควรถาม   ให้ช่วยคุณกับการขี่ม้าของคุณ - 
เธอจะทําอย่างดีกับม้าของเธอ

พ่อเพิ่งเรียกว่า เป็น  ของพ่อ มันตลกที่พ่อมักจะเรียกเธอว่า   เมื่อ  
คือลูกสาวคนเล็กของพ่อ แม้เพียง  นาที พ่อคิดว่ามันเป็นเพราะ ตัวเล็กมากตอนเมื่อเธอเกิด

คุณสนุกกับคอนเสิร์ต 
แปลกที่คุณมีรสนิยมที่แตกต่างกันมากขนาดนี้จากพี่สาวน้องสาวของคุณ – พ่อคิดว่านั่นอิทธิพลของ 
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พ่อเขียนเพื่อให้คุณรู้ว่าพ่อเปลี่ยนรหัสอีกครั้ง 
คุณจําเป็นต้องเปลี่ยนตัวอักษรตัวที่ห้าโดยเปลี่ยนให้เป็นตัวอักษรที่ตามมันในอักขระตามลําดับอักษร
และเปลี่ยนตัวอักษรตัวที่สี่ให้เป็นตัวพิมพ์ใหญ่ ตัวรหัสที่สามเปลี่ยนเป็น อย่าทําการเปลี่ยนแปลงอื่น ๆ !

รัก
พ่อ 
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APPENDIX 16: Learning Behaviors Rating Scales 
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APPENDIX 17: Learning Behaviors Recording 

Example of the manual recording of learning behaviors, in 30-second segments, 

for some of the conversations in Professor Warmkote’s Safe 
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APPENDIX 18: Learning Behaviors for Each Team for Professor Warmkote’s 

Safe 

Teams from USA 
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Teams from France 
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Teams from Thailand 
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APPENDIX 19: Learning Behaviors for Each Team for A Welsh Holiday 
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APPENDIX 20: Averages and Standard Deviations for Team-Related Team 

Mental Model at T-1, T and T+3 
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APPENDIX 21: Summary documents sent to participants and management 

Summary document sent after the completion of the experiment in October 2014: 

Feedback to --------  

about team learning and team knowledge creation experiments 

9 teams participated in this research and the ½ day challenge. Again thanks to all of 

you, and your respective management, for the contribution. The teams were ------------

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

----------------------------------------------------. 

Result of the 2 challenges 

There were 2 exercises that required the team members to work together in order to 

successfully complete the challenge within the given time constraint. Only 1 team 

successfully completed BOTH challenges within the allowed time: the team from -----

------ ! Congratulations … !  

On the “Warmkote challenge” (finding the codes to open a safe), three teams did quite 

well, and correctly identified 2 out of the  4 secret codes: ----------------------------------

-------------------------------. The other teams were far or very far from finding the 

correct codes ! 

For the second challenge (the one about a map in Wales), in addition to the ---------- 

team, 3 other teams managed to successfully complete this: -------------------------------

-------------------------------------------------------. One other team was quite close to the 

complete solution: -------------------. The other teams were far or very far from finding 

the solution ! 
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One team (don’t ask me which one ☺) achieved nearly zero progress for both 

challenges ! 

The key to success in these challenges was to not only use your own information, but 

to carefully listen to the other team members, in order to complete your own 

information. In addition to completing or validating your own information, you also 

needed to actively help the others to complete or validate their information. From the 

sound recordings that I am currently analyzing, the main challenge for the teams that 

struggled to make progress was the difficulty to really listen to each other … ! Quite 

often, a lot of talking over each other created a high level of energy, but little concrete 

progress (of course, this was part of the design of the challenge !). Very often, people 

were focused on solving their part of the puzzle, and not to try and help the others to 

do the same. On the other extreme, a few teams seemed not really that motivated to 

finish the challenge within the time limit: they let the time go by and did not use all 

the available opportunities to attempt to find solutions.  

A few observations about what was unique in the ------------- team approach: 

 People took on different responsibilities, each team member trusting that the 

other person did the task correctly, in this way increasing the capacity to 

collect or verify information 

 All requests for information were short and focused: no long conversations but 

asking only about the needed information, and answering whether that 

information could be confirmed or not 

 The only team that decided on a structured approach to collect and summarize 

the data (including writing it out on a flip chart) 

To team or not to team? 



  

 

359

The teams from ------- did not really consider themselves as a team, and this was 

clear from the first telephone interviews. This was probably a design problem (my 

fault), because the team members came from separate departments or sections. 

For almost all other teams, it was quite striking that although all of them in general 

belonged to a single team, there was much more the notion of belonging to and 

closely working with a sub-team rather than the entire team. For example, the teams 

that work on ------------------------------- are grouped under the activities of ---. When 

interviewing the members of this --- team, who either belong to the -------- section or 

to the ------------ section, there was a very clear separation: nearly every time, people 

talked about close collaboration within their particular section (example: within the ---

---- section) but very little or even no (!!) collaboration with the other section. This 

was the case in ALL teams (except -------, see comment above, due to design) … 

except for -----------.  

In the ------------ team, there was clearly a notion of a single team that worked 

together on both -------- and ----------- topics. From the interviews, it was also the only 

team that took a lot of initiatives themselves to sit down and share their work and 

challenges with each other (daily tea-time and daily lunch together), including both 

the -------- and ---------- team members. The example above is on -----, but the same 

observation was made for the Rx teams (----------------- versus --------- for example). 

Ownership anyone? 

Team members have been asked at different stages in the research to create a “concept 

map” to represent their understanding about the topic of “problem solving in a team”, 

using a set of 15 predetermined ‘concepts’ (example: leadership, sharing, meeting, 

problem solving techniques, ownership …). The team members were asked to use AT 
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LEAST 10 concepts each time they created a concept map: this means they had 

the option to remove the concepts that they thought were not really that important 

in relation to the topic of “problem solving in a team”. 

In different teams, different team members removed certain concepts. The concept 

that was, over all, most often removed (meaning considered as not really important) 

was “ownership”. This was the case for almost all the teams, but very strongly for the 

------------------------------------------------- team where up to half of the team members 

removed this concept (since ‘ownership’ has a specific meaning, I had added an 

explanation – in Thai – about the meaning of “ownership” in this context). 

Going more in detail about this finding is not part of the research, but it would be 

interesting to find out what lies behind this … Do teams feel they have no ownership 

about the problems they need to address? Is the organization not allowing them to 

take ownership? Or do they think that it is not up the team to “own” the issue …? 

Interesting questions. 

 

 

Summary document sent after the completion of the research analysis in September 

2015: 

Feedback to -------  

about the conclusions from the PhD research related to 

team learning and team knowledge creation 
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9 Engineering teams participated in this research and the ½ day challenge. Thanks 

to all of you, and your respective management, for the contribution. The teams 

were -------------------------------------------------------------------------------------------------

------------------------------------------------------- In the thesis submitted for final 

approval, and in the description below, I do not refer to the particular teams for 

reasons of confidentiality and anonymity. I only analyze at the country level. 

Conclusion of the research 

The intention of the research was to demonstrate the validity of the following model: 

 

This model is an extension of an existing model by Amy Edmondson from Harvard. 

She demonstrated that team psychological safety leads to team learning behaviors 

(left part of the model). But she left the impact of the team learning very generic, only 

stating that “team learning enhances team performance”. My intention was to make 

this more pragmatic, and to evaluate if team learning actually leads to the creation of 

team knowledge. Hypothesis H0 (team psychological safety leads to team learning 

behaviors) is the same as for the original research of Amy Edmondson. Hypotheses 

H1 and H2, stating that team learning behaviors lead to the creation of team 

knowledge, and that team psychological safety leads to the creation of team 

knowledge, are specific to this research. 
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I measured team psychological safety through questionnaires and interviews. I 

measured team learning through analyzing the interactions and discussions 

between team members during the two challenges (Professor Warmkote’s Safe and A 

Welsh Holiday) and evaluated to which extent the learning behaviors (identified by 

Amy Edmondson) were observed. These learning behaviors are looking for help, 

asking for feedback, innovative behaviors, speaking up when mistakes happen and 

boundary spanning (meaning focusing the attention outwards of the team). Only the 

learning behaviors of looking for help and boundary spanning were observed to an 

important extent during these challenges and these were used for the analysis. I 

measured team knowledge through questionnaires about other team members and the 

creation of a concept map about the topic of “problem solving in a team”. 

The overall conclusion is that the model is confirmed for teams from the USA and 

France, but not confirmed for teams from Thailand ! 

Research not confirmed for teams from Thailand ! 

This was a bit surprising: even the H0 hypothesis was not validated. I knew that Amy 

Edmondson’s research had been done with teams in the USA mainly, but I expected 

that the model would be validated for teams from all countries. Yet this was not the 

case … For the teams from Thailand, the relationships are in fact opposite of those 

that I expected; for example, more team learning behaviors lead to less team 

knowledge creation. The objective of the experiment was to demonstrate that H0 is 

validated (as well as H1 and H2) so I do not have all the explanations for why this is 

not the case. I described in my thesis a number of possible explanations, which are 

linked to the collectivistic culture in Thailand (team members prefer group harmony 

and do not point out behaviors from specific other team members) and the impact of 
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the team manager. Indeed, from the interviews with the teams in Thailand, it 

seems the team manager has a much closer involvement and impact on the team’s 

activities than is the case in the USA or France. This confirmed Proposition P4 of the 

research model, where I had proposed that there are cultural differences and nuances 

between teams from the USA and France on the one hand and Thailand on the other 

hand. Hypothesis H3 predicted nuances in the learning behaviors but this hypothesis 

could not be evaluated since the overall model is not valid for teams from Thailand. 

Research confirmed for teams from the USA and France 

For the teams from the USA and France, hypotheses H0, H1 and H2 are all confirmed 

! The knowledge created at the team level was confirmed at two levels, namely team-

related and task-related knowledge.  

The team-related knowledge was measured through a questionnaire that evaluates 

how team members see the others in the team. Measuring this before and after the 

experiment showed a positive evolution: team members have a more shared 

understanding of one another after the experiment. This means the learning 

experience the team members go through (the ½ day with two challenges) helps the 

team members to better understand each other’s strengths, weaknesses, and ways of 

working in the team. 

The task- related knowledge was measured through the creation of concept maps. 

Participants created the concept map about their understanding of “problem solving in 

a team” before and after the challenge. I compared these concept maps and measured 

the degree of “sharedness”: the more similar links appear (connections between two 

concepts), the more the team members have the same understanding of what is 

important when solving a problem in a team. Evaluating the sharedness before and 
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after the experiment also showed a positive evolution. This means the learning 

experience the team members have gone through (the ½ day with two challenges) 

has helped the team members to create a similar understanding of the key elements of 

solving a problem in a team 

So what …? 

There are a number of implications for the theoretical academic world, but I will 

focus here on the practical applications. 

This research shows that if you let teams work together with the opportunity to 

express the learning behaviors (see above), then this will increase the team 

knowledge, both related to the task and to the team itself. Even if there is no 

immediate ‘benefit’ from this working together (for example, the team does not 

manage to solve the problem), there are longer-term benefits. If teams have these 

learning experiences they will develop their team knowledge, and other research has 

shown that teams with higher level of team knowledge perform better in a number of 

tasks. Note that these experiences are not necessarily equal to training sessions: sitting 

and listening to a trainer does not create an opportunity to create learning behaviors. 

However, this research also shows that not all solutions can easily be simply in all 

contexts. The findings for the teams of Thailand need to be further confirmed by 

additional research. A first conclusion though is that we cannot simply assume that 

what works in teams in the USA and France will work in the same way in teams in 

Thailand. 



       

 








