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Abstract  I 

Abstract 

The aim of the present thesis was to empirically investigate the four-phase team 

adaptation process as suggested in the theoretical model of Rosen, Bedwell, Wildman, 

Fritzsche, Salas, and Burke (2011) and provide a better understanding of its dynamic and 

complex nature.  Five experimental studies were conducted in an effort to provide evidence 

with regards to the ways this process is in fact performed, and how it is related to team 

properties and team adaptive outcomes.  In the first two empirical studies presented in 

Chapter 2, the first behavioral instrument for capturing the four-phase team adaptation 

process as proposed by Rosen et al. (2011) was developed and validated.  The four developed 

behaviorally anchored rating scales (BARS) demonstrated excellent psychometric properties.  

In the subsequent empirical study presented in Chapter 3, the relationship of the overall four-

phase team adaptation process with team properties and team adaptive outcomes was 

investigated for the first time in team adaptation research.  Previous adaptation exposure and 

updated team cognitive structures positively influenced the team adaptation process.  The 

first three team adaptation phases (i.e., situation assessment, plan formulation, plan 

execution), not the overall process, predicted independently post-change team performance, 

and previous adaptation exposure reduced the time needed for team decision making for a 

novel task.  In Chapter 4, two empirical studies investigated whether teams executed the team 

adaptation process as Rosen et al.ôs model (2011) postulates.  The positive relationship 

among the four team adaptation phases was supported, however, teams performed both 

theory-conform and theory-non-conform phase sequences.  A theory-conform executed team 

adaptation process was not related to team adaptive performance but instead, theory-non-

conform phase sequences and the timing of the executed phases.  Overall, the research 

presented contributes to the field of team adaptation by (1) presenting the first instrument for 

capturing the overall four-phase team adaptation process, by (2) providing first evidence 

about the relationships between the team adaptation process, team properties and team 

adaptive outcomes, by (3) empirically testing for the first time the theoretical team adaptation 

process model from Rosen et al. (2011) and by extending it based on the evidence found, and 

finally, by (4) providing empirically validated guidelines and a tool that can assist 

practitioners to promote the teamôs ability to adapt.   
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Zusammenfassung 

Teams müssen sich heutzutage permanent an die wechselnden Bedingungen in ihrem 

Arbeitsumfeld anpassen und die verschiedensten Herausforderungen zielführend überwinden, 

damit sie und ihre Organisationen erfolgreich bleiben können, um infolgedessen die 

gewünschten  Ergebnisse zu erreichen.  Trotz der Relevanz einer erfolgreichen Anpassung 

seitens der Teams, der derzeitige Forschungsstand zu dem Team Adaptation Prozess befindet 

sich noch auf theoretischer Ebene, während empirische Studien, welche die dynamische und 

zyklische Natur dieses Konstruktes erfassen, fehlen.  Um diese Forschungslücke zu 

schließen, ist Ziel der vorliegenden Doktorarbeit den vier-phasigen Team Adaptation Prozess 

anlehnend an dem theoretischen Modell von Rosen, Bedwell, Wildman, Fritzsche, Salas, und 

Burke (2011) empirisch zu untersuchen, und dadurch die erforderliche Evidenz über den 

tatsächlichen Ablauf des Prozesses und seinen Zusammenhang  mit Team-Eigenschaften und 

Team-Ergebnisse zu beschaffen.  Um ein besseres Verständnis des bisherigen theoretischen 

Team Adaptation Prozesses zu erzielen, fünf empirische Studien wurden durchgeführt.  In 

den ersten zwei Studien, welche in Chapter 2 präsentiert werden, wird das erste 

verhaltensbasierte Instrument zur Erfassung des vier-phasigen Team Adaptation Prozesses, 

wie von Rosen et al. (2011) vorgeschlagen, entwickelt und validiert.  Vier 

verhaltensverankerte Beobachtungsskalen, welche sowohl das ganze Spektrum des gesamten 

Prozesses als auch jeder einzelnen Phase abbilden, wiesen ausgezeichnete Gütekriterien auf.  

In der nachfolgenden Studie, die in Chapter 3 näher dargestellt wird, wird der 

Zusammenhang zwischen dem gesamten vier-phasigen Team Adaptation Prozess mit Team-

Eigenschaften und Team-Ergebnissen zum ersten Mal in der Team Adaptation Forschung 

untersucht.  Es wurde belegt, dass eine frühere Aussetzung mit mehreren 

Anpassungsanforderungen und auf den neuesten Stand kognitive Team-Strukturen einen 

positiven Einfluss auf den vier-phasigen Team Adaptation Prozess ausüben. Zusätzlich haben 

die ersten drei Team Adaptation Phasen (Situation Assessment, Plan Formulation und Plan 

Execution) unabhängig voneinander die Team-Leistung vorhergesagt, während die frühere 

Aussetzung mit mehreren Anpassungsanforderungen die Zeit zur kollektiven Entscheidung 
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im Rahmen einer neuen Team-Aufgabe positiv beeinflusst hat.  In Chapter 4 untersuchen die 

letzten zwei empirischen Studien der vorliegenden Dissertation, ob Teams gegenüber einer 

Anpassungsanforderung einen laut Rosen et al. (2011) Team Adaptation Prozess durchlaufen,  

und ob ein theorie-konformer durchgeführter Prozess zu einer hohen Team Leistung führt.  

Der positive Zusammenhang zwischen den vier Phasen des Team Adaptation Prozesses 

wurde bestätigt.  Hingegen konnte dargelegt werden, dass Teams, wenn sie sich anpassen 

müssen, sowohl theorie-konforme als auch theorie-nicht-konforme Phasen-Sequenzen 

durchlaufen.  Es wurde kein Zusammenhang zwischen einem theorie-konform 

durchgeführten Team Adaptation Prozess und Team Leistung gefunden, stattdessen war die 

Team Leistung mit nicht-theorie-konformen Phase-Sequenzen und mit dem Zeitpunkt der 

durchgeführten Phasen positiv verbunden.  Insgesamt leistet die vorliegende Dissertation 

einen wichtigen Beitrag zu dem Team Adaptation Prozess Forschungsbereich, in dem (1) das 

erste valide Instrument zur Erfassung des gesamten vier-phasigen Team Adaptation 

Prozesses, wie von Rosen et al. (2011) vorgestellt, präsentiert wurde, (2) die ersten 

empirischen Befunde zu dem Zusammenhang des vier-phasigen Team Adaptation Prozesses 

mit Team-Eigenschaften und Team-Ergebnissen gezeigt wurden, und dementsprechend eine 

Grundlage für eine Vielzahl an potenziellen Entwicklungen im wissenschaftlichen Bereich 

geleistet wurde, (3) die erste empirische Untersuchung und Erweiterung des theoretischen 

Team Adaptation Prozess Modells (Rosen et al., 2011) anhand von Evidenz, welche die 

wahre Komplexität und Dynamik des Prozesses aufzeigt hat, realisiert wurde, (4) empirisch 

validierte Richtlinien und ein Tool, welche die Praktiker unterstützen können, um die 

Anpassungsfähigkeit von Teams zu fördern, vorgestellt wurden, und (5) insgesamt ein 

tieferes Verständnis für dieses wesentliche und gleichzeitig anspruchsvolle, 

multidimensionale, und dynamische Phänomen geschaffen wurde. 
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1 General Introduction 

 

My pager went off at 1.18am to inform me of a flat fire at Grenfell Tower.  Initially they 

had six machines there.  Then they asked for eight, and then 10, and then 15, 20 and then 25.  

Iôm hearing that on the way there, so itôs becoming really clear that weôve got quite a serious 

incident going on.  As I was approaching it, I just knew we had probably the job of our lives 

on the go because already I could see fire from the lower floors and I couldnôt believe I was 

looking at fire to the top floor.  Iôve never seen anything like that, ever.  The fire was 

changing, it was moving rapidly. 

 

This is how the British senior officer Richard Welch described what he and the 

members of his team were thinking while approaching the major fire at the Grenfwell Tower 

on 14 June 2017 in London (Khomami, 2017).  When faced with this challenge, his team had 

to successfully adapt to the circumstances by assessing the situation, planning their actions 

without losing valuable time, and cooperating effectively with each other in order to avoid 

mistakes and save the building as well as everyone in it.  Such unpredictable circumstances 

are typical for a number of teams such as surgical teams, flight crews, and command teams.  

Similarly, unstable and disruptive circumstances are very common to many organizations 

and, consequently, to their teams due to competition, globalization, and technological 

changes (e.g., Kozlowski & Bell, 2003).   

Nowadays, the effectiveness of teams mainly depends on whether they can adapt 

successfully to changing circumstances, especially as part of organizations that have turned 

from static to continuously changing systems (Burke, Stagl, Salas, Pierce, & Kendall, 2006).  

The importance of this team characteristic had been highlighted as essential over four 

decades ago (e.g., Behling, Coady, & Hopple, 1967).  As a result, research has increasingly 
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focused on this topic and its importance for organizational success (e.g., Kozlowski, Gully, 

Nason, & Smith, 1999; LePine, 2003; Maynard, Kennedy, & Sommer, 2015).  However, the 

empirical work investigating how teams actually adapt and what mechanisms influence and 

support these flexible responses, is still limited (Baard, Rench, & Kozlowksi, 2014). 

Aiming to contribute to this important gap in the team adaptation research and provide 

a better understanding of how teams adapt, what mechanisms support teams during this 

process, and what makes some teams more effective than others in the face of challenging 

circumstances, the present thesis explores the dynamic process of team adaptation, its phases, 

team inputs, and team outcomes.  Following Rosen et al.ôs suggestion (2011), as a first step, a 

behavioral measurement for the overall team adaptation process is developed and validated.  

Looking closer and extending previous research that has so far focused only on single 

process-components (Christian, Christian, Pearce, & Long, 2017), the relationship between 

the overall team adaptation process to specific team inputs and properties and, in turn, to 

team outcomes is investigated.  Narrowing the focus even further, the way the team 

adaptation process and its phases are in fact performed, and whether the performed phase-

sequence is related to team outcomes is explored responding to the call to investigate this 

theoretical team phenomenon and to capture team dynamics (Kozlowski, 2015). 

My thesis is structured in five chapters.  In Chapter 1, team adaptation in general and 

its importance for todayôs organizations are introduced.  In addition, an overview of the 

theoretical background of the present work is given.  Particularly, the process of team 

adaptation and the theoretical model of the present work are presented.  Moreover, the role of 

team inputs for the team adaptation process and hence, the role of the team adaptation process 

on team outcomes, are briefly introduced.  Finally, the necessity to understand the dynamic 

nature of the team adaptation process and how it is really performed is shortly explained. 
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In Chapter 2, the first paper of my thesis entitled ñCapturing the Four-Phase Team 

Adaptation Process: The Development and Validation of Behaviorally Anchored Rating 

Scales (BARS)ò is presented.  In two experimental studies, BARS for each of the four team 

adaptation process phases are being developed and validated.  In order to create an effective 

method for capturing instances of team adaptation that goes beyond individual memberôs 

perception (e.g., Burke et al., 2006), I introduce the first reliable and valid instrument for 

measuring the overall team adaptation process based on team behaviors that hence, enables 

its empirical investigation.  This team adaptation process metric represents an essential 

stepping stone for the research conducted in the following chapters.  

In Chapter 3, the second paper of my thesis entitled ñThe Underlying Mechanisms and 

Outcomes: What promotes and is promoted by the Team Adaptation Processò is presented.  

In an experimental study, I take a closer look at the team adaptation process and capture it 

with the behavioral instrument introduced in the previous chapter.  Aiming to increase 

understanding of the factors that promote a team to function effectively in the face of 

adaptive demands and thus, successfully perform, the way the overall team adaptation 

process is influenced by different team properties (i.e., previous exposure to multiple team 

adaptation requirements, and Transactive Memory Systems development), and how it 

consequently influences team outcomes (i.e., team adaptive performance and time for 

collective decision making) is investigated for the first time in team adaptation research (e.g. 

Maynard et al., 2015).  Previous research has so far neglected how the team adaptation 

process itself is related to former (e.g., prior experience) and later team properties (e.g., post-

change team performance) resulting into this mainly theoretical team adaptation process field 

(e.g., Baard et al., 2014).  Building on this research gap, the goal of this chapter is to provide 

the empirical evidence missing by incorporating the overall team adaptation process. 
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In Chapter 4, the third paper of my thesis entitled ñHow Does It Really Unfold over 

Time? The Dynamic Process of Team Adaptation:ò is presented.  The main goal of this paper 

is to overcome the common phenomenon in team research, where developed team dynamic 

models are rarely empirically examined (Cronin, Weingart, & Todorova, 2011), and provide 

first evidence with regard to how the team adaptation process is in fact performed.  In two 

experimental studies, narrowing the scope of my work even further, the team adaptation 

process is dynamically explored by testing the hitherto theoretical relationship between its 

four phases and their performed sequence under demanding circumstances (Rosen et al., 

2011).  Finally, I investigate whether a theory-conform executed team adaptation process 

supports teams to be more adaptable than others as theory suggest (Burke et al., 2006), and 

consequently, present these so far missing empirical findings. 

In Chapter 5, a general discussion of the studies presented in the previous chapters is 

provided.  In particular, the main results are discussed, and the most important contributions 

to the team adaptation literature and research are being highlighted.  Finally, limitations are 

presented as well as important implications for future research and praxis.  

The structure of the thesis is presented in Figure 1.1. 
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General Introduction 

Capturing the Four-Phase Team Adaptation Process 

The Underlying Mechanisms and Outcomes 

How Does It Really Unfold over Time? 

Generall Discussion 

 

Figure 1.1 Structure of the thesis. 

 

1.1 Theoretical Background 

1.1.1 Teams and Team Adaptation 

It is widely recognized that the teamsô performance has a great impact on 

organizational success (e.g., Banker, Field, Schroeder & Sinha, 1996).  As a consequence, 

organizations are increasingly structuring work via teams in order to reach desired outcomes 

(e.g., Katzenbach & Smith, 2015).  Similarly, the attention of the research on the prediction 

of effective team performance and the variables that promote satisfying team outcomes has 

increased tremendously over the last few decades (e.g., Kozlowski & Ilgen, 2006; Mathieu, 

Maynard, Rapp, & Gilson, 2008).   

Chapter 1 

ÅOverall Theoretical Background 

ÅResearch Overview 

Chapter 2 

ÅDevelopment and Validation of Behaviorally Anchored Rating Scales (BARS) 

ÅReport of 2 experimental studies  

Chapter 3 

ÅRelationship between Team Adaptation Process, Properties, and Outcomes 

ÅReport of 1 experimental study  

Chapter 4 

 

ÅRelationship between the Team Adaptation Process Phases and their Sequence 

ÅReport of 2 experimental studies 

Chapter 5 

ÅDiscussion of main Results; Theoretical, Empirical, and Practical Contribution 

ÅLimitations and Future Research 

Linking Chapter 2 and Chapter 3 

Linking Chapter 2 and 3 to Chapter 4 



Chapter 1: General Introduction  6 

 

  

Teams, in general, can be defined as ña 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.ò (Cohen & Bailey, 1997; p. 241).  In addition to this definition, as teams mainly 

perform within a reflexive and continuously changing environment, in the present work, 

teams are also perceived as dynamic and complex systems with temporal characteristics.  

According to Salas, Sims, and Burke (2005), five key team components are nowadays 

required for successful teamwork and high team effectiveness: team leadership, mutual 

performance monitoring, backup behavior, team orientation, and team adaptability.  The 

researchers highlight that ñéadaptability and team orientation may be most important when 

the team initially develops a strategy for approaching the team task.  Both of these 

dimensions suggest that team members must be willing to adjust and consider alternative 

perspectives while developing a plan for future team action.ò (Salas et al., 2005; p. 590).  

Supporting this suggestion, research has since emphasized and empirically proven the 

importance of the teamôs ability to successfully adapt to any circumstances for the 

performance of both the team and their organization (e.g., Randall, Resick, & DeChurch, 

2011; Stachowski, Kaplan, & Waller, 2009). 

Adaptation is, in general, defined as ñcognitive, affective, motivational, and behavioral 

modifications made in response to the demands of a new or changing environment or 

situational demandsò (Baard et al., 2014, p. 50).  In the last decades, researchers have 

approached adaptation from different angles resulting to different concepts and research 

streams (e.g., Caldwell & OôReilly, 1982; Kozlowski et al., 1999; Pulakos, Arad, Donovan, 

& Plamondon, 2000; Rosen et al., 2011).  In an effort to organize this differing work, Baard 

and colleagues (2014) structured it in four distinct theoretical approaches: adaptation as (1) a 

performance construct (i.e., a set of dimensions that characterize adaptive performance; e.g., 
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Pulakos, et al., 2000), (2) as a difference construct (i.e., a set of relatively stable traits; e.g., 

Ployhart & Bliese, 2006), (3) as a change in performance (i.e., a change in performance from 

a routine to novel task; e.g., LePine, 2005), and (4) as an emergent process (i.e., a cycle that 

unfolds over time; e.g., Burke et al., 2006).   

In the present thesis, the focus will be on team adaptation as an emergent process.  The 

main reason for this choice is that many theoretical frameworks have been presented 

describing team adaptation as a dynamic process, however, empirical studies investigating 

their assumptions, capturing the process, and examining how it is really performed are 

missing (Baard et al., 2014).  Gaining a clearer picture in regard to how the team adaptation 

process in fact occurs, and how it is related to team adaptive outcomes, is essential not only 

for advancing team adaptation research but also for supporting organizations to improve their 

adaptive capacity and consequently their success.  As Gevers, Uitdewilligen, and Passos 

recently suggested (2015), there is a need to ñinclude factors related to teamsô ability to 

adapt, as well as variables that depict the process of adaptationò (p. 648).  

1.1.2 Team Adaptation Process 

Team adaptation, as a process, occurs when a team faces changing conditions and 

recognizes the need to address them in order to successfully accomplish its task (Maynard et 

al., 2015).  The team adaptation process describes a dynamic cycle that unfolds over time and 

is defined as ña change in team performance, in response to a salient cue or cue stream, that 

leads to a functional outcome for the entire teamò (Burke et al., 2006, p. 1190).  During the 

last years, the interest in the team adaptation process has continuously increased, which is 

evident in the substantial growth on theoretical models describing this phenomenon (Baard et 

al., 2014).  

For instance, in Kozlowskiôs and colleaguesô models (e.g., Kozlowski & Bell, 2008; 

Kozlowski et al., 1999; Kozlowski, Gully, McHugh, Salas, & Cannon-Bowers, 1996), team 
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adaptation represents the last phase of a teamôs developmental progression.  Through a series 

of phases and transitions, the team reaches the final developmental stage, where it 

continuously improves how it responds and adapts to unpredictable changes and 

interruptions.  Another example represents Burke et al.ôs model (2006), where team 

adaptation is conceptualized as a recursive cycle that constitutes of four phases: situation 

assessment, plan formulation, plan execution, and team learning.  Teams, by performing 

these four consecutive phases, respond to the circumstances necessitating adaptation and 

reach an effective team outcome.  

In the most recent theoretical model of the team adaptation process, Rosen and 

colleagues (2011) expand and update the model of Burkeôs et al. (2006) by providing a more 

complete picture of the actions and states involved in the process.  Rosen et al.ôs model 

(2011) continues to describe the team adaptation process as an adaptive cycle with four 

consecutive phases (i.e., situation assessment, plan formulation, plan execution, and team 

learning).  In particular, they suggest that the team during situation assessment gathers and 

interprets relevant cues and information from its current situation (e.g., disruptive, novel, or 

unexpected circumstances).  Then, during plan formulation, the team, based on the collected 

information, determines a plan of action that is performed during plan execution.  Finally, 

during team learning, the team reflects on its previous actions, weaknesses and strengths in 

order to learn from its experience.  These lessons learned influence in turn situation 

assessment during the next team adaptation process.   

These four team adaptation phases are characterized by different team processes (e.g., 

coordination) that need to be performed to successfully complete each phase (Rosen et al., 

2011).  Team processes are defined as ñmembersô interdependent acts that convert inputs to 

outcomes through cognitive, verbal, and behavioral activities directed toward organizing task 

work to achieve collective goalsò (Marks, Zaccaro, & Mathieu, 2001, p. 357).  Team 
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emergent states are also involved in each team adaptation phase (e.g., shared mental models) 

and serve as inputs and outputs for each of the four phases (Rosen et al., 2011).  Team 

emergent states are defined as ñproperties of the team that are typically dynamic in nature and 

vary as a function of team context, inputs, processes, and outcomesò (Marks et al., 2001, p. 

357), develop as team members interact.   

Rosen et al.ôs model (2011) is presented in Figure 1.2. 
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Figure 1.2 The team adaptation process model by Rosen et al. (2011). 
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literature and focuses solely on the team adaptation process in contrast to other more general 

frameworks (e.g., Maynard et al., 2015).  The second reason is that it expands the previous 

model of Burke et al. (2006) based on the taxonomy of team processes by Marks and 

colleagues (2001) that has been meta-analytically supported (LePine, Piccolo, Jackson, 

Mathieu, & Saul, 2008).  The third and last reason is that the authors provide a series of 

helpful propositions for measuring this dynamic phenomenon and a number of meaningful 

suggestions for team adaptation research that according to my opinion need to be followed to 

make advancements in the team adaptation process field. 

Its Measurement.  Over the last two decades, researchers have conducted a number of 

studies in order to examine team adaptation and its impact on team outcomes (see Christian et 

al., 2017 for meta-analytic review).  Despite the numerous and meaningful findings on both 

research and praxis, none of the empirical work to date has actually measured the team 

adaptation process itself and how teams actually performed it.  The Achilles heel of the team 

adaptation process construct remains undoubtedly its measurement.  As Maynard and 

colleagues have emphasized (2015), ñcreating a solid empirical measure of team adaptation is 

needed for the continued development of this literatureò (p.8). 

So far, when research has investigated this relevant topic, the construct of team 

adaptation was not directly assessed.  For instance, in many studies when teams performed 

well after a manipulated task, researchers assumed that this performance enhancement was 

due to successful adaptation (e.g., Klein, Ziegert, Knight, & Xiao, 2006).  Another example 

represent research studies that have only focused on differences between high- and low-

performing teams after adjustments to unexpected challenges (e.g., Waller, 1999).  Few 

exceptions represent the studies that measured some aspects of adaptive behavior or sub-

processes involved in the team adaptation process via questionnaires (e.g., Marques-
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Quinteiro, Curral, Passos, & Lewis, 2013).  Even in these cases, however, the multi-

dimensionality, dynamism, and complexity of the team adaptation process were neglected.  

It is undeniable for all team researchers, including myself, that in order to move the 

team adaptation research forward, the next step we have to take is towards the direct 

assessment of this dynamic phenomenon.  Burke and colleagues (2006) made this clear more 

than ten years ago, when they explicitly wrote that ñof primary importance to any future 

empirical investigations of team adaptation is the creation of adequate measures.  Measuring 

any team-level variable represents a challenge, and creating a method for capturing instances 

of team adaptation would be no exception.ò (p. 1203).  No matter how challenging this task 

may be, it represents a fundamental gap in the team adaptation literature that the present work 

aims to fill with the following research question: 

 

Research Question 1: How can we capture the overall team adaptation process? 

 

Its Team Inputs and Team Outcomes.  Recently, two general frameworks were 

presented incorporating all the work published to date about team adaptation (Christian et al., 

2017; Maynard et al., 2015).  Within these frameworks, team adaptation is viewed as a 

dynamic process in line with the team adaptation process models previously described (e.g., 

Burke et al., 2006; Rosen et al., 2011).  In addition, both of these general frameworks, based 

on the reviewed team adaptation literature, suggest that the team adaptation process is 

impacted by various team inputs and in turn, influences team adaptive outcomes (i.e., 

outcomes following change).  

Team inputs are typically conceptualized as team compositional factors such as 

abilities, knowledge and skills (e.g., Maynard et al., 2015).  In regard to team adaptation, 

team experience and team knowledge have been, for example, suggested as supportive 
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mechanisms for successful adjustments to challenging circumstances (Zaccaro & Bader, 

2003).  Other supportive team properties represent also team cognitive structures and 

especially the teamôs transactive memory systems (TMS), which are defined as ña 

combination of knowledge possessed by each individual and a collective awareness of who 

knows what,ò (Austin, 2003, p. 866).  Zajac, Gregory, Bedwell, Kramer, and Salas (2014) 

argued in their review that for teams to successfully adapt in an unfamiliar situation, team 

members need to be informed about what knowledge each member holds and how to draw on 

that knowledge.  Similarly, Uitdewilligen Waller, and Pitaru (2013) showed that not only the 

development of such team cognitive structures but also their update based on the situational 

demands, is what promotes successful adaptation. 

Despite the theoretical and empirical work supporting that team processes are in 

general influenced by the teamôs inputs (LePine et al., 2008; Mathieu et al., 2008), empirical 

work investigating how team properties, such as existing team knowledge and developed 

team cognitive structures, impact the overall team adaptation process are missing.  So far, 

studies have only investigated the relationship between team properties and single 

components of the team adaptation process (e.g., communication and coordination under 

unfamiliar circumstances), neglecting the complete process (for meta-analytic review see 

Christian et al., 2017).  In order to fill this gap in the team adaptation research, the next 

research question of the present thesis is the following: 

 

Research Question 2: How are team properties related to the overall team adaptation process? 

 

By reviewing previous theoretical and empirical work, Maynard and colleagues (2015) 

as well as Christian and colleagues (2017) supported that the process of team adaptation 

results in various team adaptive outcomes.  Particularly, Christian et al. (2017) focused on the 
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positive impact of the team adaptation process on team adaptive performance that in contrast 

to routine team performance, óótypically emerges as team members engage in different tasks 

and display different types and amounts of actions during performance,ò (Burke et al., 2006, 

p. 1192) and reflects how effectively teams adjust to unpredictable and unfamiliar demands.  

Unfortunately, research supporting the positive relationship between the team 

adaptation process and team-level outcomes is mainly theoretical (e.g., Burke et al., 2006; 

Burtscher, Wacker, Grote, & Manswer, 2010; Gorman, Cooke, & Amazeen, 2010; Klein & 

Pierce, 2001; Marks, Zaccaro, & Mathieu, 2000).  Even the studies that empirically support 

this positive process-outcome relationship have so far investigated single process-

components (e.g., coordination and communication) and their impact on team adaptive 

outcomes (for meta-analytic review see Christian et al., 2017).  Similar to the gap regarding 

the relationship between developed team properties and the overall team adaptation process, 

the influence of the overall team adaptation process on team adaptive outcomes has been also 

neglected to date.  In order to fill this gap, the third research question of the present thesis is 

the following: 

 

Research Question 3: How is the overall team adaptation process related to team outcomes? 

 

Its Performance.  Researchers have long notated the importance to capture the dynamism of 

team processes.  Unfortunately, organizational psychology is dominated by static designs, 

and empirical investigations do not seem to reflect the complexity of the team theories and 

models (Kozlowksi, 2015).  Similarly, despite the scholarsô suggestion to consider how time 

affects theory, and how events actually occur in order to understand how teams perform, 

research has so far failed to incorporate these factors (Herndon & Lewis, 2015). 

These limitations similarly apply to the team adaptation process.  According to theory, 

the team adaptation process represents a dynamic phenomenon, a cycle than unfolds over 
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time (Baard et al., 2014).  This process constitutes of four consecutive phases, and the 

performance of them enables effective team outcomes under challenging circumstances 

(Rosen et al., 2011).  Despite these suggestions and their application as the theoretical 

framework of numerous studies, no empirical effort has been so far undertaken to explore 

how the team adaptation is really performed in the face of an unexpected event (Maynard et 

al., 2015).  Investigating the sequence of team events and experiences is what will enable to 

understand such complex processes (Herndon & Lewis, 2015).  As Rosen et al. (2011) has 

wisely suggested, we ñshould not settle for snapshots of performanceò (p. 120).  Building on 

this gap in the team adaptation research, in the present work, I focus on the following 

research question: 

 

Research Question 4: How is the team adaptation process performed?  

 

Burke and colleagues (2006) explicitly propose that a complete team adaptation process 

leads to ñan effective outcome for the entire teamò (p. 1990).  These researchers together with 

Rosen and colleagues (2011) argue that teams who perform the four-phase team adaptation 

process in its suggested sequence will adapt successfully to any circumstances and hence, 

perform successfully.  Studies investigating similar team dynamic phenomena found for 

instance that communication sequences that included team monitoring and talking to the 

room were more effective than others under challenging circumstances, and thus leading to 

high team performance (Kolbe et al., 2014).  Investigating sequential communication patterns 

can be extremely helpful in order to identify the importance of the specific sequences that 

promote team outcomes and differentiate between high- and low-performing teams (Bowers, 

Jentsch, Salas, & Braun, 1998).   

Despite the significance of such sequential findings for team research and especially for 

team dynamics, it still remains unclear whether teams who perform the team adaptation 
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process as theory suggests will reach higher team outcomes, compared to teams who perform 

a different phase-sequence or even an incomplete team adaptation process.  This empirical 

evidence is nevertheless needed for gaining clearer understanding of the team adaptation 

process, for designing future team adaptation research, and for planning interventions to 

promote the teamsô and, consequently, their organizationsô ability to adapt.  In order to fill 

this gap, the present thesis will focus on the following research question: 

 

Research Question 5: Is a theory-conform phase-sequence more effective than a theory-non-

conform team adaptation phase-sequence? 

 

1.2 Research Overview 

The primary aim of my thesis is to provide a better understanding of how teams adapt 

to challenging circumstances and present the first empirical findings with regard to the team 

adaptation process.  With this work, I rise to the occasion, despite the number of challenges 

related to team dynamics, and make an essential step for moving the team adaptation field 

forward. 

Based on the short review of the team adaptation literature and the research gaps 

presented in this chapter, the goal of the present thesis is fourth-fold.  The first goal is to 

understand the multidimensionality and complexity of the team adaptation process and, 

hence, develop an appropriate instrument for measuring the overall process.  Building on this 

first step, the second goal is to provide an insight on which team properties have impact on 

the overall team adaptation process, and which team adaptive outcomes are in turn influenced 

by the overall team adaptation process.  Narrowing my scope even more, the third goal is to 

investigate how the team adaptation process and its phases are in fact performed in the face of 

challenging circumstances.  Expanding this, the fourth and last goal is to provide an insight 
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on why some teams adapt more effectively than others, and investigate whether the phase-

sequences that effective teams perform mirror the ones that the theory suggests.  In the next 

chapters, all the previously presented research questions will be addressed as following:  

In Chapter 2, the focus is on the first research question (i.e., How can we capture the 

overall team adaptation process?).  The complexity for measuring the team adaptation 

process is being discussed and then the appropriate type of measurement is presented.  Next, 

the development and the successful validation of a behavioral instrument for measuring the 

overall four-phase team adaptation process are being described.  In this chapter, the first valid 

and reliable instrument for measuring the team adaptation process as suggested by Rosen et 

al. (2011) is presented.  

In Chapter 3, the focus is on the second (i.e., How are team properties related to the 

overall team adaptation process?) and third (i.e., How is the overall team adaptation process 

related to team outcomes?) research question.  It is explored how two different team 

properties (i.e., previous team exposure to multiple team adaptation requirements and TMS 

development) are related to the overall team adaptation process.  In addition, the way the 

overall team adaptation process influences two different team adaptive outcomes (i.e., team 

performance and time for collective decision making), is being investigated.  Chapter 3 

provides the first empirical findings of the overall four-phase team adaptation process with 

developed team properties and team adaptive outcomes.  

In Chapter 4, the focus is on the fourth (i.e., How is the team adaptation process 

performed?) and fifth (i.e., Is a theory-conform phase-sequence more effective than a theory-

non-conform team adaptation phase-sequence?) research question.  The sequence of the 

performed team adaptation phases and how the phases are related to each other are being 

investigated.  Moreover, it is examined whether high-performing teams differ from low-

performing teams in terms of their performed phase-sequence (i.e., theory-conform versus 
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theory-non-conform phase sequence).  Chapter 4 provides the first empirical investigation of 

the theoretical model of the team adaptation process (Rosen et al., 2011), its phases and their 

performed sequence.    

An overview of the research presented in my thesis, highlighting the different foci and 

the respective research questions, is presented in Figure 1.3. 
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2 Capturing the Four-Phase Team Adaptation Process 

The Development and Validation of Behaviorally Anchored Rating Scales (BARS)
1
 

 

2.1 Abstract 

As a response to the lack of quantitative and reliable measures of the team adaptation 

process, the aim of the present study was to develop and validate an instrument for assessing 

the four phases of the team adaptation process as described by Rosen, Bedwell, Wildman, 

Fritzsche, Salas, and Burke (2011).  Two trained raters and two subject matter expert groups 

contributed to the development of four behaviorally anchored rating scales (BARS) that span 

across the spectrum of the team processes involved in each team adaptation phase.  To 

validate the four BARS, two different trained raters assessed independently the team 

adaptation phases of 66 four-person teams.  The validation study provided empirical support 

for the BARSô psychometric rigor.  The BARS measures overcame the common middle 

anchor problem, showed sensitivity in differentiating between teams and between the four 

phases, showed evidence for acceptable reliability, construct and criterion validity, and 

supported the theoretical team adaptation process assumptions.  The study contributes to 

research and praxis by enabling the direct assessment of the overall team adaptation process, 

thereby facilitating our understanding of this complex phenomenon.  This allows the 

identification of behavioral strengths and weaknesses for targeted team development and 

comprehensive team adaptation studies.  

                                                           
1
The two experimental studies presented in this chapter were conducted based on archival data collected 

at the Munich Experimental Laboratory for Economic and Social Sciences (MELESSA) of Ludwig-

Maximilians-Universitaet Muenchen, in Munich, Germany.  Professor Felix C. Brodbeck supervised this 

research and is the second author of this work.  When using the term ñweò, I refer to Felix C. Brodbeck and 

myself.  This work has been presented at the ñ50th. congress of the Deutsche Gesellschaft f¿r Psychologieò in 

September 2017 in Leipzig, Germany as well as at ñCongress of the European Association of Work and 

Organizational Psychologyò in May 2017 in Dublin, Ireland.  An adapted version of this chapter has been 

submitted to European Journal of Psychological Assessment. 
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2.2 Introduction 

Although teams are not new to organizations, it is mostly over the past few decades 

that the business world started moving from a more traditional hierarchy to a more team-

based design in an effort to remain flexible and competitive (Baker, Day, & Salas, 2006).  

Todayôs organizations are facing a number of challenges, such as changing work demands 

and new technology that require them to adapt in order to remain successful (Burke, Stagl, 

Salas, Pierce, & Kendall, 2006).  Enhancing team adaptation and, thus, team effectiveness 

can serve as a supporting mechanism for organizations to react appropriately to this changing 

environment (Salas, Shuffler, Thayer, Bedwell, & Lazzara, 2015).  

While the capability of teams to adapt was highlighted as a crucial characteristic of 

successful teamwork over 60 years ago (e.g., Bush & Hattery, 1956), research on team 

adaptation has been conducted only over the past two decades. One of the main foci of this 

work represents the process of team adaptation, evident in the substantial growth of 

theoretical models as described by Maynard, Kennedy, and Sommer (2015).  However, as 

noted by Baard, Rench, and Kozlowksi (2014) ñone key limitation in this area is the lack of 

empirical investigationò (p. 80).  One reason for this limited empirical work represents the 

lack of a quantitative and reliable measurement of the team adaptation process (Maynard & 

Kennedy, 2016).  Unfortunately, in team research, static designs dominate even when 

dynamic phenomena are being explored (Kozlowski, 2015).  

Building on the necessity ñto advance research that captures team dynamics,ò 

(Kozlowksi, 2015, p.271), decrease the chasm between theoretical and empirical work on the 

team adaptation process, and enable a stronger focus on team dynamics within praxis, our 

aim is to develop and validate a reliable measurement that captures the overall team 

adaptation process.  Specifically, behaviorally anchored rating scales (BARS), an attractive 



 Chapter 2: Capturing the Four-Phase Team Adaptation Process 20 

 

  

method for both researchers and practitioners (Debnath, Lee & Tandon, 2015), will be 

developed and evaluated.  

2.3 Theoretical Background 

2.3.1 Team Adaptation Process and the Challenge of its Measurement 

The role of team adaptation in organizational success has been clearly recognized 

during the last years (Maynard et al., 2015).  Teams represent the main supportive 

mechanism of todayôs organizations in dealing with and reacting to challenges and 

unexpected circumstances.  As research suggests, teams are able to effectively assess the 

environment for changes (e.g., Ancona & Caldwell, 1992), review past events, reflect on 

previous reactions, and try to apply the best action to any given situation (West & Anderson, 

1996).  

Team adaptation describes a dynamic process by which a team reacts to an unfamiliar 

situation.  It is defined as ña change in team performance, in response to a salient cue or cue 

stream that leads to a functional outcome for the entire teamò (Burke et al., 2006, p. 1190).  

According to a recent team adaptation process model, teams undergo four consecutive phases 

in order to reach an effective outcome after a change has occurred (Rosen, Bedwell, 

Wildman, Fritzsche, Salas, & Burke, 2011).  In situation assessment, the team members 

collect information from the environment in order to gain a better understanding of the 

challenges they are facing.  This information is then used during plan formulation in order to 

create a plan and assign roles and responsibilities.  In plan execution, the plan is put into 

action.  Finally, during team learning, the team reflects on its successes and failures and 

learns from its actions.  

Although theoretical work on the process of team adaptation is growing, empirical 

studies are unfortunately missing (Baard et al., 2014).  As the team adaptation literature 

recently pointed out, the primary reason for this limited empirical work is the lack of an 
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appropriate method for capturing the team adaptation process (Maynard & Kennedy, 2016).  

Until today, empirical studies have not assessed team adaptation directly.  For instance, some 

researchers have manipulated team tasks and then concluded that the reason behind high team 

performance had to be successful team adaptation (e.g., Klein, Ziegert, Knight, & Xiao, 

2006), while others have only investigated differences between high and low performing 

teams after adapting to an unexpected change (Waller, 1999).  

One main reason for the use of indirect assessment is that the development of an 

empirical measurement of the team adaptation process is extremely challenging.  First, the 

overall team adaptation process, including its four phases and the different team processes 

involved within each phase, need to be captured.  Second, such a measurement has to provide 

researchers and practitioners with information for diagnosing and evaluating a teamôs 

ongoing performance.  Third, this information has to be valuable and useful for the team 

itself in order to improve how it responds to unfamiliar situations.  So far, only Rosen and 

colleagues (2011) have introduced behavioral markers that could serve as the foundation for 

developing such a measurement.  To our knowledge, no one has built on these suggestions or 

tried to operationalize the overall team adaptation process along the lines of Rosen et al.ôs 

model (2011).  

2.3.2 Behaviorally Anchored Rating Scales (BARS) 

The behaviorally anchored rating scale technique was introduced by Smith and 

Kendall (1963) as a more objective methodology for rating performance compare to more 

traditional forms (e.g., Likert scales).  Since its introduction, it represents an important 

element of todayôs organizations in terms of its human resource management functions and, 

consequently, for its success (Debnath et al., 2015).  The central characteristic of BARS is 

that, in order to support raters when assessing different types of behavior and ensure 

objectivity, they contain a definition of the construct to be observed and specific behavioral 
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examples for its different manifestation levels (i.e., high, moderate, and low).  The relevance 

of BARS remains essential not only for practitioners but also for researchers evident in the 

numerous studies that have explored and investigated BARS during the last fifty years (e.g., 

Hom, DeNisi, Kinicki, & Bannister, 1982; Ohland et al., 2012). 

Although BARS have been traditionally used for measuring performance, during the 

last years, they have been applied in a variety of areas and for measuring constructs other 

than performance.  For instance, they have been used to evaluate team-member performance 

(Ohland et al., 2012), assessment centers (Schleicher, Day, Mayes, & Riggio, 2002), and 

structured interviews (Maurer, 2002).  Undoubtedly, the primary reason for the BARSô 

popularity is its numerous advantages.  Particularly, the development process is very flexible 

as different procedures and scaling formats can be used depending on the targeted construct 

(Debnath et al., 2015).  In addition, the scalesô behavioral anchors enable a standardized and 

uniform understanding of the given construct, leading to reduced subjectivity and high 

consistency among raters (Martin-Raugh, Tannenbaum, Tocci, & Reese, 2016).  Empirical 

studies have also provided support for the BARSô reliability and validity (Harrell & Wright, 

1990).  Finally, researchers have shown that feedback based on BARS is more acceptable by 

ratees and more effective in terms of leading to behavioral change compared to other 

evaluation methods (Hom et al., 1982). 

Taking into consideration the successful utilization of BARS in various settings and 

their numerous advantages, we decided to use this technique to develop and validate a 

behavioral instrument for each of the four phases of the team adaptation processes as 

proposed by Rosen and colleagues (2011).  We believe that BARS represent the most 

appropriate method as the scale items can cover the entire spectrum of the different team 

processes involved in each team adaptation phase.  As Landy, Farr, Saal, and Freytag (1976) 

have highlighted, BARS are a suitable method for measuring multidimensional constructs.  
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Our goal is to provide a reliable and valid instrument for the direct assessment of the 

team adaptation process.  This will enable not only researchers to conduct comprehensive 

studies and, thus, gain a better insight of the team adaptation process itself, its inputs and its 

outcomes, but also enables practitioners to identify specific behavioral strengths and 

weaknesses of teams, facilitate team adaptation improvement, and develop respective team 

training programs. 

2.4 Study 1 

Following the recommendations provided by Rosen et al. (2011), the aim of Study 1 

is to develop BARS for the four team adaptation phases that will include both effective and 

ineffective behaviors of the team processes involved in each phase and, thus, enable the 

assessment of the entire spectrum of the team adaptation process.  Based on the 

developmental process suggested by Smith and Kendall (1963), we will first define the four 

team adaptation process phases, then identify observable team adaptation indicators, match 

the behavioral examples to the team adaptation phases, develop and scale the behavioral 

anchors, and lastly finalize the four 5-point scale BARS.  

2.4.1 Method 

 Definition of the Team Adaptation Process Phases.  Based on an extensive review 

of the team adaptation literature, we first defined the four phases of the team adaptation 

process (i.e., situation assessment, plan formulation, plan execution, and team learning).  

Given that the BARS were developed for German speaking researchers and practitioners, the 

definitions were in German.  These definitions served as guidance for the next development 

stages illustrating the different team processes involved in each phase; in addition, they 

served as the description of each phase in the final developed BARS.  

Identification of Observable Team Adaptation Indicators.  The critical incident 

methodology was followed in order to develop behavioral anchors for the four team 
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adaptation phases (Bownas & Bernardin, 1988).  Specifically, two trained raters, familiar 

with the team adaptation literature, reviewed the video recordings of six teams performing a 

team task under condition variability.  These teams, together with 66 more teams, were 

originally recorded for a laboratory experiment where team adaptation was required 

(Georganta & Brodbeck, 2016).  These recordings provided a suitable source for identifying 

desirable and undesirable team behaviors illustrating the four team adaptation phases.  For 

this stage, we tried to obtain a range in performance by including high- to low-performing 

teams.  The performance level of each team was unknown to the raters. 

The raters watched the video recordings and independently identified behaviors 

illustrating one of the four team adaptation phases, either at a low, medium, or high level.  

The goal was to identify behaviors across the entire spectrum of each team adaptation phase 

and include both effective and less effective behaviors.  After the independent analysis was 

completed, a consensus meeting between the two raters was held that resulted in 82 

behavioral examples for all four team adaptation phases.  These examples provided the raw 

material for the initial measure development.  In the following step, the wording of these 

behavioral examples was edited so that they were more concise and grammatically correct.  

Matching Behavioral Examples to Team Adaptation Phases.  Five SMEs, with 

research and practical experience on team performance and other related topics, were 

presented with the 82 behavioral examples (for invitation letter see Appendix A.1.1; for 

rating-table see Appendix A.1.2).  Their task was to indicate independently from one another 

which team adaptation phase was illustrated by each example.  For this retranslation 

(Schwab, Heneman, & DeCotiis, 1975), the definitions of each of the four phases were 

provided as guidance for classifying the examples.  The behavioral examples with the lowest 

interrater-reliability among SMEs were eliminated.  Only those behaviors assigned to a 

dimension with acceptable agreement (i.e., higher than 70% agreement) were retained for the 
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scaling phase.  At the end of this stage, we had 52 behavioral examples for all four team 

adaptation phases.  

Behavioral Anchor Development and Scaling.  Following Landy et al.ôs (1976) 

suggestion, four behavioral examples were chosen for each team adaptation phase based on 

their interrater reliability values, while ensuring that they covered the breadth of each phase.  

During the next step, the language of these examples was adjusted into rating scales 

associated with different points (i.e., low, medium, and high).  This resulted in 12 behavioral 

examples for each of the four phases.  Afterwards, five different SMEs, with research and 

practical experience on team performance and other related topics, were presented with the 

48 examples (for invitation letter see Appendix A.1.3; for rating-table see Appendix A.1.4).  

These SMEs worked independently to place all behavioral examples back into the four team 

adaptation phases and at either a low, medium, or high anchor of the respective phase.  All 

examples met the predetermined agreement among SMEs.  After some minor wording 

changes based on the SMEsô comments, we completed the development of the four 5-point 

scale BARS (see Appendix A.1.5).  The behavioral examples of low, medium, and high 

anchors were placed next to the zero-, three-, and five-scale points respectively. 

Data Analysis.  To calculate the interrater reliability among the two SME groups, 

Krippendorffôs Ŭ, a standard reliability measure, was used.  Krippendorffôs Ŭ satisfies all the 

important criteria for a good analysis of reliability and can be used regardless of the number 

of observers, level of measurement, sample size, and with or without missing data (Hayes & 

Krippendorff, 2007).  To compute Krippendorffôs Ŭ, the respective SPSS macro was used 

(Hayes & Krippendorff, 2007). 

2.4.2 Results 

The interrater reliability among the first five SMEs, who indicated what team 

adaptation phase was illustrated by each of the original 82 behavioral examples, was 



 Chapter 2: Capturing the Four-Phase Team Adaptation Process 26 

 

  

moderately acceptable (Krippendorffôs Ŭ = .67; Table 2.1).  After eliminating all behavioral 

examples with a reliability value lower than .70, the interrater-reliability of the remaining 52 

behavioral examples was very high (Krippendorffôs Ŭ = .87; Cicchetti, 1994; Table 2.2).  

 

Table 2.1  

Interrater-reliability values among the first group of SEMs for mapping the original 82 and 

the remaining 52 behavioral examples to the four team adaptation process phases 

Krippendorffôs Ŭ 95% CI Units Raters Pairs 

.67 [.61, .73] 82 5 653 

.87 [.82, .92] 52 5 470 

 

Table 2.2  

Interrater-reliability values among the second group of SEMs for mapping the final 48 

behavioral examples to the four team adaptation process phases 

Krippendorffôs Ŭ 95% CI Units Raters Pairs 

.91 [.87, .95] 48 5 454 

 

The interrater reliability among the next five SMEs, who indicated what team 

adaptation phase was illustrated by each of the final 48 behavioral examples, was excellent 

(Krippendorffôs Ŭ = .91).  The interrater reliability among the same SMEs, who placed the 48 

behavioral examples into low, medium, or high anchors, was also very high (Krippendorffôs 

Ŭ = .83; Table 2.3).  
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Table 2.3  

Interrater-reliability values among the second group of SEMs for mapping the final 48 

behavioral examples to low, medium or high anchors 

Krippendorffôs Ŭ 95% CI Units Raters Pairs 

.83 [.76, .89] 48 5 462 

 

2.4.3 Discussion of Study 1 

The primary goal of Study 1 was to develop an instrument for the measurement of the 

overall team adaptation process, as suggested by Rosen and colleagues (2011), and contribute 

to the direct assessment of this dynamic phenomenon otherwise lacking in empirical studies.  

Responding to the requirements of the team adaptation literature (Maynard et al., 2015), we 

successfully developed BARS for each of the four phases that cover the spectrum of the team 

processes involved within each team adaptation phase.  Two trained raters and two five-

member SME groups participated in the development of the first instrument for the direct 

assessment of the overall team adaptation process, taking an important step for advancing 

both the team adaptation research and practice.   

2.5 Study 2 

The objective of Study 2 is to evaluate the psychometric characteristics of the 

developed BARS and provide a reliable instrument for directly measuring the team 

adaptation process as proposed by Rosen et al. (2011).  Specifically, we aim to evaluate the 

BARS in terms of their sensitivity for differentiating between teams and between the four 

team adaptation phases.  Furthermore, in line with the theory of the team adaptation process 

(Burke et al., 2006; Rosen et al., 2011), our goal is to examine whether the four team 

adaptation phases positively influence one another, while still representing four distinct 

constructs. Our further goal is to establish scale reliability and distinctiveness.  Finally, in 
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order to establish criterion validity, we will investigate the extent to which the BARS 

measures are related to measures of team performance and the time needed to identify the 

right team strategy for completing the team task.  As in Study 1, for the BARS validation, we 

will use the data that was originally collected for the previously mentioned team adaptation 

study (Georganta & Brodbeck, 2016). 

2.5.1 Method 

 Participants.  Two hundred sixty-four volunteers, randomly assigned to 66 four-

person teams, participated in a laboratory experiment.  The majority of participants were 

female (55%), students (92%), of different ethnic backgrounds (76% German, 10.4% other 

EU-Country, 13.2% other Non-EU-Country), and with an average age of 25.70 years (SD = 

7.23).  

 Task.  Four-person teams played a space-themed board game, a simplified version of 

the game Space Alert (Heidelberger Spielverlag, 2008).  Each teamôs goal was to coordinate 

under stress and time pressure in order to eliminate an external threat and avoid the 

destruction of their spaceship.  In the original study, the teams completed one trial and four 

regular missions.  Each mission consisted of seven rounds while each team-member was 

allowed to make one move (attack, move, or load energy) per round (for more information 

see Georganta & Brodbeck, 2016). 

For the validation of our BARS, we were interested only in the fourth mission, at the 

beginning of which, a different circumstantial change was introduced, namely, a different 

external threat.  This new enemy had more powerful properties (life-, defense-, and 

movement-speed points) than the previous external threat, which attacked the spaceship 

during the first three missions.  Consequently, the teams, in order to successfully complete 

their task, had to change their strategy, coordinate under new circumstances, and effectively 

adapt to this unexpected change.  Due to the necessity for team adaptation and the 
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opportunity to observe this dynamic phenomenon within a controlled environment, we 

decided that these data were suitable for the BARS validation.  

 Procedure.  Two raters, knowledgeable of the team adaptation literature and studies 

involving similar team processes, were selected for the BARS validation.  In order to 

familiarize themselves with the team task and the newly-developed BARS, they were 

provided with all of the available material used in the original laboratory experiment.  

Afterwards, the raters met and discussed the definitions of the four team adaptation phases as 

well as how each phase was represented within the space-themed board game environment.  

After these steps were completed, the raters independently watched the six video recordings, 

which were used for the BARS development in Study 1 and, using the newly-developed 

BARS, rated how effectively each team adaptation phase was illustrated by each team across 

the overall mission.  Subsequently, the two raters discussed their ratings and the challenges 

they faced in an effort to achieve a mutual understanding.  The material used for this stage is 

provided in Appendix A.2.1. 

After we established initial rater agreement and completed the pilot testing, both raters 

independently assessed the team adaptation phases of the 66 four-person teams by watching 

the video recordings of their fourth mission.  Specifically, the raters used the developed 

BARS to measure how effectively each team adaptation phase was illustrated during the 

mission (i.e., one score for each phase for the overall mission).  As soon as the rating was 

completed, we calculated the interrater-agreement.  In order to evaluate whether the BARS 

measures differentiated between teams and between the four team adaptation phases, we 

calculated the rating range for each phase and the inter-correlations among the team 

adaptation phases.  Finally, in order to evaluate the BARS criterion validity, we calculated 

the correlations between each team adaptation phase and team performance, as well as 
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between each phase and the time needed to identify the right team strategy for successfully 

completing the mission.  

 Measures.  

Team adaptation phases.  Team adaptation phases (i.e., situation assessment, plan 

formulation, plan execution, and team learning) were measured using the four BARS 

developed in Study 1.  Each phase was measured using a 5-point scale from 0 (poor 

illustration of phase) to 5 (good illustration of phase) with behavioral examples in low, 

medium, and high points.  

Team performance.  Team performance was objectively measured based on the 

number of rounds each team needed to successfully complete the mission, ranging on a scale 

from 0 (7out of 7 rounds needed) to 4 (3 out of 7 rounds needed).  The game was simplified 

in such a way that at least three rounds were needed to successfully complete the mission. For 

every additional round needed to successfully complete the mission, the team performance 

score was decreased by one point.  

Time to identify the right team strategy.  Time to identify the right team strategy was 

measured based on the seconds that each team needed to identify the right strategy (i.e., 

sequence of actions).  Specifically, one of the authors, who created the gameôs missions, 

watched the video-recordings and measured the time each team needed to identify the right 

strategy for successful adaptation and mission completion.  

 Data Analysis.  To evaluate the BARS sensitivity for each of the four team adaptation 

phases, we first calculated the descriptive statistics of the BARS measures in order to 

examine whether they differentiated between teams, and whether they showed a floor or a 

ceiling effect.  In addition to these statistics, we calculated the inter-correlations among the 

team adaptation phases to examine whether the BARS measures correlated highly with each 

other, as suggested by the team adaptation process model (Rosen al., 2011).  To measure the 
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interrater agreement between the two raters, and thereby test the BARS reliability, we 

calculated interclass correlation coefficients (ICCs) for each team adaptation phase (LeBreton 

& Senter, 2008).  To evaluate the BARS criterion validity, we calculated the correlations 

between each team adaptation phase and team performance, and between each phase and the 

time to identify the right team strategy.  We expected to find positive and negative 

relationships respectively, based on past theorizing suggesting that successful team 

adaptation leads to effective team outcomes (Burke et al., 2006; Rosen et al., 2011).  

All analyses were conducted with SPSS (IBM SPSS Statistics Version 23). 

2.5.2 Results 

For both raters, the measures of each team adaptation phase ranged from 1 to 5 

covering the entire rating scale.  The overall mean for situation assessment was 3.31 for rater 

1 and 3.22 for rater 2.  For plan formulation and plan execution the overall mean was 3.15 for 

rater 1 and 3.03 for rater 2, and 3.16 for rater 1 and 3.00 for rater 2 respectively.  The overall 

mean for team learning was 2.78 for rater 1 and 2.51 for rater 2.  The standard deviation 

across team adaptation phases ranged from 0.97 to 1.31 for rater 1 and from 0.96 to 1.19 for 

rater 2. 

As expected, the inter-correlations among the team adaptation phases were high and 

positive for rater 1 (r =. 80-.88, p < .001) as well as for rater 2 (r =. 49-.79, p < .001).  In 

addition, the interrater reliability among the two raters was excellent for situation assessment 

(ICC = .76) and good for plan formulation (ICC = .68), plan execution (ICC = .67), and team 

learning (ICC = .65). 

As expected, team performance showed a moderate positive correlation with situation 

assessment (r = .36 for rater 1, r = .37 for rater 2, p <.001), plan formulation (r = .41 for rater 

1, r = .34 for rater 2, p <.001), plan execution (r = .50 for rater 1, p <.001; r = .37 for rater 2, 

p <.05), and team learning (r = .43 for rater 1, p <.001; r = .20 for rater 2, p = .017).  
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Furthermore, the time to identify the right team strategy showed a moderate positive 

correlation with situation assessment (r = -.26 for rater 1, p = .032; r = -.38 for rater 2, p 

<.001), plan formulation (r = -.30 for rater 1, , p = .014; r = -.38 for rater 2, p <.001), plan 

execution (r = -.38 for rater 1, r = -.42 for rater 2, p <.001) and, team learning (r = -.32 for 

rater 1, r = -.33 for rater 2, p <.001). 

All the results are presented in Table 2.4. 

 

Table 2.4  

Means, standard deviations and intercorreltations among study variables 

Variables    M SD 1 2 3 4 5 6 7 8 9 10 

1. Situation 

Assessment Rater 1 
3.32 1.31 - 

         

2. Plan Formulation 

Rater 1 
3.15 0.98 .83

**
 - 

        

3. Plan Execution   

Rater 1 
3.17 0.97 .80

**
 .87

**
 - 

       

4. Team Learning    

Rater 1 
2.79 1.30 .88

**
 .85

**
 .86

**
 - 

      

5. Situation 

Assessment Rater 2 
3.23 1.20 .62

**
 .55

**
 .52

**
 .51

**
 - 

     

6. Plan Formulation 

Rater 2 
3.03 1.02 .48

**
 .51

**
 .53

**
 .50

**
 .77

**
 - 

    

7. Plan Execution   

Rater 2 
3.00 0.96 .48

**
 .50

**
 .51

**
 .48

**
 .65

**
 .72

**
 - 

   

8. Team Learning    

Rater 2 
2.52 1.08 .53

**
 .46

**
 .45

**
 .49

**
 .79

**
 .77

**
 .66

**
 - 

  

9. Team Performance 3.15 0.77 .36
**

 .41
**

 .50
**

 .43
**

 .37
**

 .34
**

 .37
**

  .29
*
 - 

 

10. Time for Team 

Strategy Identification 
146.97 38.35 -.26

*
  -.30

*
 -.39

**
 -.32

**
 -.38

**
 -.38

**
 -.42

**
 -.33

*
 -.77

**
 -  

Note. * p < .05, ** p < .001. 

 

2.5.3 Discussion of Study 2 

The aim of Study 2 was to examine the psychometric properties of the BARS 

developed as part of Study 1 and provide both research and praxis a reliable and valid 

instrument for the measurement of all four phases of the team adaptation process (Rosen et 
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al., 2011).  In accordance with previous BARSô validations (e.g., Ohland et al., 2012), the 

results indicated that the developed BARS met all the desired criteria.  The BARS were 

sensitive and reliable, in terms of measuring the respective team adaptation phase, providing 

a range of scores, and showing acceptable standard deviation values for BARS using a 5-

point rating scale (Hauenstein, Brown, & Sinclair, 2010).  As far as the interrater reliability of 

the measures is concerned, results showed good to excellent agreement among the two raters 

on all four team adaptation phases (Cicchetti, 1994).  It seems plausible to argue that BARS 

supported the ratersô ability to make a more precise assessment by giving them the option to 

select from a set of behaviors, instead of letting them decide based only on their own 

judgment.  

Furthermore, the findings supported the BARSô criterion validity by showing the 

expected relationships between each team adaptation phase and the two criterion measures 

(MacMillan, Entin, Morley, & Bennett, 2013).  In accordance with the team adaptation 

process model, suggesting that successful team adaptation leads to higher team performance 

outcomes (Rosen et al., 2011), results showed that all four team adaptation phases correlate 

positively with team performance and negatively with the time needed for identifying the 

right team strategy.  These relationships are moderately high providing additional evidence 

for the BARSô construct validity.  Finally, the findings showed highly positive relationships 

among subsequent team adaptation phases confirming these so far theoretical assumptions 

(Burke et al., 2006; Rosen et al., 2011) and making an important contribution to team 

adaptation research.  

2.6 Overall Discussion 

It is widely recognized that team performance has a great impact on organizational 

success (Salas et al., 2015).  A teamôs capacity to improve, reflect, learn, and adapt represents 

one of the main strategies for organizations to effectively deal with the dynamism, 
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complexity, and uncertainty of their environments (Burke et al., 2006).  Despite the 

importance of team adaptation and the growth of theoretical models, describing how the 

process of team adaptation unfolds over time (e.g., Burke et al., 2006; Rosen et al., 2011), 

this dynamic phenomenon remains unmeasured.  Building on this gap, the aim of the present 

studies was to provide both research and praxis a reliable instrument for capturing the 

spectrum of all four phases of the team adaptation process as suggested by Rosen and 

colleagues (2011).  

Taking into consideration previous guiding principles and measurement examples 

(Rosen et al. 2011), as well as the advantages and the suitability of BARS for capturing such 

a phenomenon (Debnath et al., 2015), the first team adaptation process measurement was 

successfully developed and validated.  The present study contributes to both research and 

practice by successfully responding to the latest requirements for direct assessment of the 

team adaptation process and by empirically supporting the theoretical relationships between 

the four team adaptation process phases (Baard et al., 2014).  In addition, our measurement 

establishes clear definitions and clarifies differences between team adaptation inputs, process, 

and outcomes, and, consequently, promotes comprehensive team adaptation studies (Maynard 

et al., 2015).  Finally, it enables the identification of specific behavioral strengths and 

weaknesses of teams that, consequently, can improve the performance of both teams and their 

organizations. 

2.6.1 Limitations and Future Research 

Along with the importance and contribution of the present work, there are further issues 

to consider and additional steps to take in order to move the team adaptation field forward.  

As the BARSô development and validation was based mainly on a student sample within a 

laboratory setting, we encourage researchers to implement our instrument in various settings 

and with different populations to replicate the psychometric advantages of our BARS and test 
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the generalizability of our findings.  Additionally, as our instrument is only usable with 

German-speaking population, we encourage the translation of our BARS in other languages 

and their validation.  This will enable the direct measurement of the team adaptation process 

in different countries and, ideally, facilitate a cross-cultural examination of this dynamic 

process.  However, as Ziegler and Bensch (2013) have highlighted, a clear goal behind a 

translated measure is required (i.e., purpose, target population, and employment) in order to 

make the comparison of the assessment methods possible.  

Moreover, we suggest that in future research, the relationship between the BARSô 

values and other measures should be investigated in order to further verify the BARSô 

construct validity and examine the relationships between each team adaptation phase with 

different cognitive and affective team states (Burke et al., 2006; Rosen et al., 2011).  As the 

cognitive demands placed on raters when using BARS are high (MacMillan et al., 2013), it is 

also suggested that raters should take notes during their observations especially when there is 

a need to observe in real time and more than one team members.  This will support the ratersô 

ability to recall relevant information without relying on their memory or on overall 

impressions (MacDonald & Sulsky, 2009).  Furthermore, a computer-based implementation 

of our BARS is suggested, which in addition to note taking, will allow, for instance, the 

rating by multiple observers.  Such an instrument can also be developed to combine the 

individual judgements into an overall evaluation for each team adaptation phase, to calculate 

the interrater agreement, or even to record team behaviors in order to assess them at a later 

point in time.  This computer-based implementation can be also used to train raters in using 

our BARS, an important prerequisite for reliable and valid behavior assessment (MacMillan 

et al., 2013). 
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2.6.2 Practical Implications 

Equally important is the practical value of our instrument that can be implemented in a 

number of management processes and, thus, support teams and organizations to effectively 

deal with todayôs challenges.  The detailed and effective feedback potential of our BARS 

represents one of the major advantages that can provide team members with clear and useful 

information about how to improve individual and team performance (Debnath et al., 2015). 

Specifically, our BARS can be implemented as a team development tool for peer- or 

supervisor-feedback.  This developmental feedback can facilitate a better understanding of 

what constitutes effective and less effective team adaptation behaviors and, thus, encourage 

the team to improve as a whole.  Moreover, it can help the team to develop other team 

capacities related to team adaptation such as trust and shared mental models (Burke et al., 

2006).  Similarly, our BARS can be incorporated in team training in order to provide 

feedback directed at specific behaviors and, consequently, enhance how teams respond to 

unexpected changes.  Team training represents a sufficient method for recognizing when and 

where there is a need for intervention in order to support the team (Maynard et al., 2015).  So 

far, team training programs have demonstrated utility for supporting team adaptation in a 

variety of settings (Gorman, Cooke, & Amazeen, 2010).  This evidence provides further 

support for enabling a more targeted improvement of team adaptation.  

Our BARS can be also incorporated in personnel selection, for instance, as a rating 

instrument during a team exercise in order to identify the right individual for a given team.  In 

particular, for the selection of specific team roles, such as the role of the team leader, the 

implementation of our BARS can be extremely valuable by providing information about 

whether a person is capable to successfully lead a team in a face of an unexpected event.  
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2.6.3 Overall Conclusion 

The present research, building on the necessity for a direct assessment of the team 

adaptation process, introduced the first valid and reliable instrument of this dynamic 

phenomenon as described by Rosen et al. (2011).  Specifically, four behaviorally anchored 

rating scales (BARS) that cover the whole spectrum of each of the four team adaptation 

phases were developed and successfully evaluated.  Their implementation will enable both 

practitioners and academics to capture the complexity and multidimensionality of the team 

adaptation process and facilitate the identification of specific behavioral strengths and 

weaknesses of teams.  This will, in turn, improve not only the performance of the team 

themselves but also of their organizations.  

2.7 Linking Chapter 2 and Chapter 3 

In Chapter 2, two experimental studies were described addressing the first research 

question of the present thesis and introducing the first valid behavioral instrument for 

assessing the overall four-phase team adaptation process as proposed by Rosen and 

colleagues (2011).  Following Rosen et al.ôs (2011) measurement guidelines and the need for 

an effective team adaptation process metric, four BARS were developed and successfully 

validated.  This instrument represents an essential tool for practice to incorporate in team 

development and team training interventions to improve the teamôs adaptive capacity.  

Moreover, it enables research to directly measure the team adaptation process and the 

effectiveness of its components and hence, conduct comprehensive studies that will provide a 

better understanding of what promotes and in turn, is promoted by the team adaptation 

process itself. 

Building on this last important contribution of Chapter 2, in the subsequent study 

presented in Chapter 3, we use the developed behavioral instrument in order to directly 

measure the team adaptation process and hence, empirically investigate its relationship to 
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developed team properties and team adaptive outcomes and thus, address the second and third 

research question of the present thesis.  Extending previous research that has so far focused 

only on single-process components neglecting the four-phase team adaptation process as a 

whole, the impact of previous exposure to multiple team adaptation requirements and the 

impact of updated team cognitive structures on the four-phase team adaptation process is 

investigated.  Consequently, the influence of the team adaptation process on team adaptive 

outcomes is examined.  The experimental design of the study presented in Chapter 3 allows 

obtaining a clearer picture of these unexamined relationships while controlling for extraneous 

effects. 
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3 The Underlying Mechanisms and Outcomes  

What promotes and is promoted by the Team Adaptation Process
2
 

3.1 Abstract 

The aim of the present study was to investigate the relationship of team properties and 

team adaptive outcomes to the overall four-phase team adaptation process, not just to its 

individual components as previous empirical studies have done to date.  In order to achieve this 

goal, a laboratory experiment with 72 teams performing under unpredictable and novel 

circumstances was conducted.  Results showed that teams with previous team exposure to 

multiple team adaptation requirements during their task performance exhibited a higher degree 

of completion of the four-phase team adaptation process and developed more their Transactive 

Memory Systems (TMS) in the face of new adaptation requirements compared to teams with 

no previous adaptation exposure. Furthermore, results confirmed the mediating role of the level 

of TMS development in the positive relationship between previous adaptation exposure and the 

degree of completion of the four-phase team adaptation process in the face of new adaptation 

requirements during task performance.  Findings also demonstrated that teams with previous 

adaptation exposure needed less time to make a collective decision for a subsequent novel team 

task than teams with no previous exposure.  Finally, findings showed that the first three team 

adaptation phases (i.e., situation assessment, plan formulation, and plan execution) 

independently enhanced post-change team performance and not the overall process as theory 

postulates.  The study contributes to theory and research by providing first empirical findings 

of the team adaptation process as suggested by Rosen et al. (2011), its inputs and team 

outcomes based on an investigation of the dynamic and unfolding team behaviors. 

  

                                                           
2
The experimental study presented in this chapter was conducted based on data collected at the Munich 

Experimental Laboratory for Economic and Social Sciences (MELESSA) of Ludwig-Maximilians-Universitaet 

Muenchen, in Munich, Germany.  Professor Felix C. Brodbeck supervised this research and is the second author 

of this work.  When using the term ñweò, I refer to Felix C. Brodbeck and myself.  This work has been presented 

at the ñ11th Annual Conference of Interdisciplinary Network of Group Research (INGRoup)ò in July 2017 in 

Helsinki, Finland.  An adapted version of this chapter has been submitted to Journal of Organizational Behavior. 
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3.2 Introduction 

Teams, due to their membersô broad repertoire of knowledge, experiences, and skills, 

represent an increasingly important element of todayôs organizations.  In particular, 

organizations rely on them and their strengths in order to deal with the changing, dynamic, 

and unpredictable environment in which they are operating (Kozlowski & Bell, 2003).  

Consequently, teams must be prepared to adjust to rapidly changing performance conditions, 

an environmental feature underlying the necessity for team adaptation (Burke, Stagl, Salas, 

Pierce, & Kendall, 2006). 

While research on team effectiveness and performance in organizational settings is 

growing (for review see Mathieu, Maynard, Rapp, & Gilson, 2008), studies addressing which 

mechanisms enhance successful adaptation, and how teams adapt to novel and challenging 

circumstances are limited (e.g., Christian, Christian, Pearsall, & Long, 2017; Kozlowski & 

Ilgen, 2006; Mathieu et al., 2008).  As Christian and colleagues (2017) have highlighted, ñan 

important next step is to move beyond routine team performance towards quantifying our 

understanding of team adaptation to non-routine circumstancesò (p. 62).  Although recent 

theoretical frameworks (e.g., Burke et al., 2006; Christian et al., 2017; Maynard, Kennedy, & 

Sommer, 2015) focus on team adaptation as an unfolding process that is influenced by team 

team inputs and, in turn, impacts team adaptive outcomes (i.e., outcomes following change), 

empirical studies have so far neglected the overall team adaptation process and investigated 

only single team processes, their inputs, and outcomes (Baard, Rench, & Kozlowski, 2014).   

The purpose of the present study is threefold based on the need for empirical evidence 

supporting the overall team adaptation process, as well as its relationship with team 

properties and outcomes (Maynard et al., 2015).  Our first goal is to examine previous 

exposure to multiple team adaptation requirements as an important input for the team 

adaptation process, and investigate its advantage over no previous adaptation exposure on 
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team outcomes when performing under challenging circumstances.  Our second goal is to 

examine the impact of the overall team adaptation process, and its four different phases 

(Burke et al., 2006; Rosen, Bedwell, Wildman, Fritzsche, Salas, & Burke, 2011), on team 

adaptive outcomes and to extend previous empirical work that has so far investigated solely 

the impact of single process-components on team adaptive performance (for meta-analytic 

review see Christian et al., 2017).  In order to provide better insight to the contradictory 

findings regarding the role of a teamôs cognitive structure under novel or unexpected 

circumstances (e.g., Lewis, Belliveau, Herndon, & Keller, 2007), our third goal is to 

investigate whether previous exposure to multiple team adaptation requirements leads to 

updated team cognitive structures and whether these, in turn, positively influence the team 

adaptation process and team outcomes compared to stable team cognitive structures. 

3.3 Theoretical Background 

Despite the fact that modern day work, across different settings, is mainly performed in 

teams, very little is known about the underlying mechanisms supporting teams to effectively 

adapt, and how these mechanisms enable a successful performance under challenging 

circumstances (Baker, Day, & Salas, 2006; Bigley & Roberts, 2001).  As research suggests, 

teams need to evaluate and analyze situations in order to adjust their cognitive and behavioral 

processes in the best way possible (Burke et al., 2006; Randall, Resick, & DeChurch, 2011; 

Uitdewilligen, Waller, & Pitariu, 2013).  The ability to change interactions in order to match 

the demands of the environment and respond effectively is what enables teams to perform at 

a high level under novel conditions (Gorman, Cooke, & Amazeen, 2010). 

Team adaptation, which is conceptualized as ña change in team performance in 

response to a salient cue or cue stream that leads to a functional outcome for the entire teamò 

(Burke et al., 2006, p. 1990), describes the process that teams undergo in order to 

successfully operate under conditions never experienced before.  According to recent 
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theoretical frameworks (Maynard et al., 2015; Christian, et al., 2017), the team adaptation 

process is influenced by various team inputs and developed team properties (e.g., experience 

and mental models) and, in turn, influences various team outcomes (e.g., team performance).  

However, these frameworks do not incorporate the team adaptation process as a whole and 

focus only on some of its components, despite the authorsô belief that ñan understanding of 

the adaptive process in general holds valueò (Christian et al., 2017, p. 63).  

Team adaptation describes a dynamic four-phase process during which a team has to 

diagnose, interpret, plan, respond to, and learn from challenges it has never faced before in 

order to highly perform (Rosen et al., 2011).  Some research suggests that highly developed 

teams, in terms of their time working together and experience, are more willing to restructure 

or even abandon inadequate assumptions in order to adapt to new challenges compared to less 

developed teams (Avolio, Jung, Murry, & Sivasubramaniam, 1996).  This is possibly due to 

their experience and the fact that learning transfer can occur when overlapping productions 

between two situations exist (e.g., Anderson, 1993).  Nevertheless, it still remains unclear 

what mechanisms support the ability of teams to successfully perform under challenging 

circumstances.  In the last few years, many empirical studies within the organizational 

context have used the four-phase team adaptation process model as a theoretical foundation 

to understand how teams adjust to unexpected circumstantial changes (e.g. Uitdewilligen et 

al., 2013; Santos, Passos, & Uitdewilligen, 2016).  However, this model has not yet been, to 

our knowledge, explicitly examined in the extent empirical literature.  

Taking a step forward, we incorporate the four-phase team adaptation process (Burke et 

al., 2006; Rosen et al., 2011) in the theoretical framework of team adaptation, as proposed by 

Maynard and colleagues (2015) and Christian and colleagues (2017), and investigate previous 

exposure to multiple team adaptation requirements as an influential factor, and team 

performance and time for collective decision making as the team adaptive outcomes of the 
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four-phase team adaptation process.  Moreover, we explore the role of team cognitive 

structures (i.e., TMS development) on the overall team adaptation process and on team 

adaptive outcomes as suggested by team adaptation theory. 

3.3.1 Team Adaptation Process 

The process of team adaptation is conceptualized as a dynamic cycle that unfolds over 

time (Baard et al., 2014).  According to Rosen et al.ôs model (2011), the team adaptation 

process describes a sequence of the following four phases: situation assessment, plan 

formulation, plan execution, and team learning.  These four consecutive phases include 

processes such as assessing the environment, sharing information, formulating plans, 

assigning roles, and reflecting on the teamôs strengths and weaknesses.  It is through these 

activities that teams can detect changes in the environment, learn about the requirements of 

each situation, improve their collective understanding, and discover unexpected 

consequences of previous actions in order to effectively respond to unexpected challenges 

(Rosen et al., 2011).  As the authors highlight, all four phases of the team adaptation process 

have to be successfully completed in order to achieve a functional outcome.  For instance, if a 

team has not learned from its mistakes and successes (i.e., learning phase), while performing 

under condition variability, then the team adaptation process is still ongoing and has not been 

completed (Burke et al., 2006).  

Teams will cycle through the team adaptation process every time there is a need to 

address new, dynamic, or unpredictable conditions (Burke et al., 2006; Kozlowski, Gully, 

Nason, & Smith, 1999; Rosen et al., 2011).  The effectiveness of the team adaptation process 

and consequently of the team adaptive outcomes will, however, depend on the teamôs 

underlying inputs, such as experiences, abilities, and team characteristics (Zaccaro & Bader, 

2003).  In line with this suggestion and consistent with recent theoretical frameworks 

(Maynard et al., 2015; Christian et al., 2017), we will investigate whether previous exposure 
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to multiple team adaptation requirements will promote the level of TMS development and, 

thus, the four-phase team adaptation process and whether these last team constructs will, in 

turn, enhance team outcomes in the face of unexpected or novel conditions. 

3.3.2 Previous Exposure to Multiple Team Adaptation Requirements  

Researchers indicate that team characteristics are essential to understanding variations 

in team processes and outcomes (Klein & Kozlowski, 2000).  Similarly, team inputs and 

developed team properties, such as team experience, have been proposed to explain variations 

in team adaptation and, hence, team adaptive outcomes (Maynard et al., 2015).  For instance, 

Christian et al. (2017) recently showed that prior team performance exerted a positive 

influence on single team processes involved in the team adaptation process.  An interesting 

question that, however, remains unanswered is whether the experience gained by being 

exposed and by adjusting to multiple team adaptation requirements can enhance the overall 

team adaptation process and thus, team adaptive performance.  It has been suggested that 

interrupting events can increase the potential for team adaptation allowing a critical reflection 

and successful adjustment of future strategies and behaviors (Oertel & Antoni, 2015).  We, 

therefore, expect that teams while adjusting to multiple team adaptation requirements will 

learn to diagnose, interpret, respond, and reflect their situation and its demands in a more 

effective way than teams with no such adaptation requirements during their performance.  

Consequently, it is expected that teams with previous exposure to multiple team adaptation 

requirements will benefit from this team property and perform a more complete team 

adaptation process under challenging circumstances compared to teams with no previous 

adaptation exposure.  Hence, we suggest the following: 
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Hypothesis 1: Previous exposure to multiple team adaptation requirements will 

positively influence the level of completion of the team adaptation process in the face of new 

adaptation requirements. 

 

3.3.3 Transactive Memory Systems Development   

TMS are defined as ñthe shared division of cognitive labor with respect to encoding, 

storing, and retrieving knowledge from different but complementary areas of expertiseò 

(Huber & Lewis, 2010, p. 8).  According to Wegner (1987), TMS can develop within groups 

when team members share experiences, interact as a team, and process relevant information 

together.  Therefore, it is expected that teams that gain experience by working together will 

develop a shared understanding of who knows what and how to benefit from this knowledge 

for the purpose of their task.  In addition, performing a task which can be regarded as 

ñlearning by doingò can also establish and reinforce the TMS structure by providing feedback 

about functioning and performance results of the team (Lewis, Lange, & Gillis, 2005).  For 

instance, Reagans, Argote, and Brooks (2005) showed that experienced surgical teams in 

working together and performing under stressful and often unexpected circumstances, better 

matched their members to suitable tasks and knew to whom to go for advice, compared to 

less experienced teams in working together.   

Consistent with the above findings, it is expected that teams while adjusting to multiple 

team adaptation requirements will develop a better shared understanding of each team 

memberôs abilities, will learn how to use this knowledge, and, most importantly, will learn to 

update their cognitive structure for the purpose of a non-routine condition or task compared 

to teams with no such adaptation requirements during their performance.  As Lewis and 

Herndon (2011) have suggested, teams that perform under condition variability gain a better 
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understanding of their individual expertise and a greater confidence of seeking information 

from the right team members when problems arise.  Therefore, we assume the following: 

 

Hypothesis 2: Previous exposure to multiple team adaptation requirements will 

positively influence the level of TMS development in the face of new adaptation 

requirements. 

 

As proposed by Rosen et al. (2011), emergent states, such a teamôs TMS, serve, in turn, 

as supportive inputs of the four-phase team adaptation process.  This recognition of which 

individual possesses what knowledge can be very beneficial, as individuals are able to take 

advantage of other team membersô expertise in addition to their own personal capabilities 

(Zhang, Hempel, Han, & Tjosvold, 2007).  The relevance of TMS, especially under stressful 

and changing circumstances, is very high, due to the fact that TMS facilitate the access to the 

specialized expertise of the team members involved and, thereby, assure the integration of a 

great amount of reliable and task-related knowledge (Lewis & Herndon, 2011).   

TMS represent an important supportive mechanism for all four phases of the team 

adaptation process.  In particular, a high TMS level supports teams during the first team 

adaptation process phase (i.e., situation assessment) to recognize different cues that are 

relevant to gain a complete picture of the situation without missing any important information 

(Zajac, Gregory, Bedwell, Kramer, & Salas, 2014).  The differentiated knowledge of each 

team member is also beneficial during the second team adaptation process phase (i.e., plan 

formulation).  Knowing the expertise of each team member and trusting the reliability of each 

memberôs knowledge, which is crucial under unpredictable and novel circumstances, 

promotes the development of a good and efficient plan (Burke et al., 2006).  In addition, by 

knowing each otherôs strengths and weaknesses and who is good on what also supports a 
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successful role and task distribution while formulating the teamôs plan.  A common 

understanding of who knows what also benefits teams during the third phase of the team 

adaptation process (i.e., plan execution).  For instance, it has been shown that a high TMS 

level leads to effective coordination and communication among team members (e.g., 

Marques-Quintero, Curral, Passos, & Lewis, 2013), an important prerequisite when 

performing under stressful and time-limited circumstances.  Similarly, Marks, Zaccaro, and 

Mathieu (2000) found that this shared understanding of one anotherôs roles and expertise 

positively influences coordination and respectively team performance.  Finally, this shared 

team cognition supports teams during the final team adaptation process phase (i.e., team 

learning) to reflect on their previous actions and improve their understanding with regards to 

their current state (Rosen et al., 2011).  For example, Dayan and Basarir (2010) showed that 

teams with high TMS reflected to a greater extend upon their actions and goals resulting to 

successful adaptation to the environmental demands. 

Under challenging circumstances, updating, in addition to developing, the teamôs 

cognitive structure is important to remain effective (Uitdewilligen et al., 2013).  For example, 

teams that rely on cognitive structures that were developed based on established routines and 

patterns during previous task performance fail to adapt effectively (e.g., Gersick & Hackman, 

1990; Stachowski, Kaplan, & Waller, 2009).  A more conscious cognitive mode which allows 

rethinking of former patterns of behavior is what enables a successful adaptation to novel or 

unfamiliar circumstances (Louis & Sutton, 1991); ñit is not similarity or accuracy of mental 

models per se, but rather the team membersô ability to update their mental models in the light 

of changes in the task situation that is pivotal to team adaptationò (Uitdewilligen et al., 2013; 

p. 5).  Taking into consideration this evidence and aiming to gain a better insight about the 

contradicting findings with regards to the relationship between cognitive structures and team 

adaptation, we argue that a high level of TMS development, which is achieved by updating 
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the teamôs TMS depending on the representation of the circumstances, will promote the four-

phase team adaptation process.  Thus, we assume the following: 

 

Hypothesis 3: A high level of TMS development will positively influence the degree of 

completion of the four-phase team adaptation process in the face of new adaptation 

requirements. 

 

Taking into consideration the last hypothesis and the two prior hypotheses, we argue 

that the level of TMS development will mediate the positive relationship between previous 

exposure to multiple team adaptation requirements and the degree of completion of the four-

phase team adaptation process.  This suggestion is consistent with empirical studies 

conducted in the last two decades showing that team emergent states, such as TMS, represent 

the primary explanatory variables mediating the relationship between team inputs and 

desirable team outcomes (e.g. Mathieu et al., 2008).  Consequently, we propose the following 

hypothesis: 

 

Hypothesis 4: The level of TMS development will mediate the positive relationship 

between previous exposure to multiple team adaptation requirements and the degree of 

completion of the four-phase team adaptation process in the face of new adaptation 

requirements. 

 

3.3.4 Team Adaptive Outcomes 

Team Adaptive Performance.  Team variables, such as prior experience and team 

adaptation related knowledge, although typically conceptualized as input variables, can also 

improve through team interactions over time (Kozlowski et al., 1999).  For example, 
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empirical and theoretical work on group learning supports the notion that team performance 

can improve as a function of individual experience in working in a group (e.g., Brodbeck & 

Greitemeyer, 2000a, b).  In addition, it has been argued (Pirolli & Anderson, 1985) and 

empirically shown (Lee, Bond, Scarbrough, Gillan, & Cooke, 2007) that productions formed 

during learning become stronger over time improving group performance along a learning 

curve.  Hence, it is expected that teams who gain experience by performing a task multiple 

times will improve their performance.  It has been also suggested that past experience and 

especially the exploration of alternative solutions promotes the capacity of a team to make 

needed changes when facing a new challenge (Kozlowski et al.,1999), thereby, improving its 

performance even when conditions differ across situations.  As Lee (1998) has argued, 

learning transfer can also occur between situations that are not necessarily the same.  

Specifically, transferring knowledge from one situation to another is successful when 

similarities across situations are recognized and when prior knowledge and problem-solving 

strategies are matched to the new problem (Bassok, 1990).  For instance, Gentner, 

Loewenstein, and Thompson (2003) found that comparing two different but analogous 

negotiation problems supported participants to understand the underlying structure of the 

problem domain and transfer their knowledge from one problem to the other.  These findings 

are of great importance for teams nowadays, as their primary characteristic is that they must 

often perform under challenging and continuously changing circumstances (Sundstrom, 

DeMeuse, & Futrell, 1990).  Thus, it is expected that teams who gain experience by 

performing a task multiple times will improve their performance even if they are exposed to 

different unpredictable circumstances due to these situations underlying aspect of óadaptingô.  

Building on this suggestion, it is expected that teams with previous exposure to multiple 

adaptation requirements will perform better their task in the face of new challenging 
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circumstances necessitating adaptation compared to teams with no previous adaptation 

exposure.   

Time for Collective Decision Making.  Insufficient time spent exploring ideas and 

generating alternatives represents an important and very common obstacle that teams 

nowadays face and need to overcome (e.g. Shen, Chung, Li, & Shen, 2004).  Medical action 

teams, for instance, need to make decisions and operate under time constraints, as loss of time 

can have detrimental effects for the person receiving medical treatment (Janss, Rispens, 

Segers, & Jehn, 2012).  For decades, reductions in the time required to perform a task have 

been used as an indicator of learning (e.g., Thurstone, 1919; Graham & Gagne, 1940).  In 

support of this view, Waller, Gupta, and Giambatista, (2004) showed that high performing 

nuclear teams engaged in less information exchange and interacted for less time than low 

performing teams while performing a crisis simulation.  Moreover, research has argued that 

the speed to identify unfamiliar and novel circumstances and to generate appropriate 

responses is related to how successful team adaptation is performed (Smith-Jentsch, Johnson, 

& Payne, 1998; Waller, 1999).   

Based on the previous argument that knowledge transfer can also occur between 

different situations, as long as some similarities between them are identified (Lee, 1998), we 

argue that teams with previous exposure to multiple team adaptation requirements will use 

the strategies and capabilities developed while performing under condition variability in 

performing a new and demanding team task, which due to its novelty represents a new 

challenge requiring adaptation.  Particularly, we expect that teams with previous exposure to 

multiple team adaptation requirements will benefit from what they learned while adapting to 

different unexpected challenges and, in turn, when performing a new and different task under 

stressful and time constraints, will adjust more effectively to this novelty and, thus, spend less 
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time making a collective decision compared to teams with no previous team adaptation 

exposure.   

Based on the above arguments that previous exposure to multiple team adaptation 

requirements will positively impact team adaptive outcomes when facing new adaptation 

requirements either in the form of an unexpected change during task execution or in the form 

of a novel team task, we assume the following: 

 

Hypothesis 5a: Previous exposure to multiple team adaptation requirements will 

positively influence team performance in the face of new adaptation requirements. 

 

Hypothesis 5b: Previous exposure to multiple team adaptation requirements will 

positively influence the time for collective decision making for a novel team task. 

 

According to the team adaptation process model (Burke et al., 2006; Rosen et al., 

2011), the overall team adaptation process with all its phases, serves as the main mechanism 

needed to perform successfully in the face of an unexpected or new situation.  In accordance 

with this argument, a number of studies have demonstrated the positive relationship between 

team adaptive behaviors and team-level outcomes, such as team performance (e.g., Maynard 

et al., 2015).  For instance, LePine (2003) reported one of the first studies that found a 

positive relationship between role structure adaptation and collective decision-making 

performance.  Additionally, in a recent meta-analytic review, Christian and colleagues (2017) 

found that communication, coordination, stimulus-specific action, learning behavior, and plan 

formulation, which represent essential components of the team adaptation process, were 

strongly and positively related to team adaptive performance.  On the contrary, research has 

shown that teams who rely on existing routines without discussing their relevance or 
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applicability (Gersick & Hackman, 1990) and without planning their strategy (Hackman & 

Morris, 1975), fail to focus on relevant information in the face of a new or unexpected event 

(Henry, 1995) and, consequently, fail to successfully adapt to the changing circumstances.  

Taking into consideration these suggestions and the need to extend these findings by 

incorporating the overall team adaptation process, we argue that teams that carry out a 

complete four-phase team adaptation process will perform better under challenging and novel 

circumstances than teams with a partially-completed or incomplete team adaptation process. 

Team cognitive structures in general and the development of TMS in particular also 

represent an important supportive mechanism for team outcomes and team effectiveness (e.g., 

Ellis, 2006; Rau, 2005).  For instance, Uitdewilligen and colleagues (2013) showed that team 

mental model updating based on task changes is particularly beneficial for team adaptive 

performance.  Accurate team cognition, which enables the provision of information without 

explicit requests, is also beneficial, leading to time reduction in team interaction when 

challenges arise (Stout, Cannon-Bowers, Salas, & Milanovich, 1999).  For instance, research 

suggests that under demanding circumstances teams with TMS complete their task in a 

shorter amount of time compare to teams with no TMS (Ren, Carley, & Argote, 2006).  

When conditions change, team members learn to be flexible, to reach for different 

information from each other, and update their knowledge (e.g., McNeese & Pfaff, 2012).  

These updated team cognitive structures lead, in turn, to adaptive success (Christian, Pearsall, 

Christian, & Ellis, 2014).  Based on these findings and suggestions, we argue that teams with 

a high level of TMS development will reach higher team outcomes in the face of an 

unexpected or novel situation compare to teams with a lower level of TMS development.   

Considering the above arguments as well as the current state of theory and research, it 

is expected that the degree of completion of the team adaptation process as well as the level 

of TMS development will positively impact team adaptive outcomes in the face of new 
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adaptation requirements either in the form of an unexpected change during task execution or 

in the form of a novel team task.  Hence, we propose: 

 

Hypothesis 6a: The degree of completion of the team adaptation process will positively 

influence team performance in the face of new adaptation requirements. 

 

Hypothesis 6b: The degree of completion of the team adaptation process will positively 

influence the time for collective decision making for a novel team task. 

 

Hypothesis 6c: The level of TMS development will positively influence team 

performance in the face of new adaptation requirements. 

 

Hypothesis 6d: The level of TMS development will positively influence the time for 

collective decision making for a novel team task. 

 

Taking into consideration the prior hypotheses, and the suggested positive impact of 

previous exposure to multiple team adaptation requirements on the degree of completion of 

the team adaptation process and level of TMS development, we argue that the two latest team 

constructs will mediate the positive relationship between previous exposure to multiple team 

adaptation requirements and team adaptive outcomes (i.e., team performance, time for 

collective decision making).   

This suggestion is consistent with general team adaptation frameworks that propose the 

team adaptation process as the mediator between team inputs and team adaptive outcomes 

(Christian et al., 2017; Maynard et al., 2015), a proposal that so far remains uninvestigated.  

Similarly, within the team adaptation literature, team cognitive structures, serve not only as 
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an input to team adaptation process (e.g., Resick et al., 2010) but also as a mediator between 

team inputs and team adaptive outcomes (e.g., Maynard et al., 2015).  Hence, we propose the 

following hypotheses: 

 

Hypothesis 7a: The degree of completion of the team adaptation process will mediate 

the positive relationship between previous exposure to multiple team adaptation requirements 

and team performance under challenging circumstances requiring team adaptation. 

 

Hypothesis 7b: The degree of completion of the team adaptation process will mediate 

the positive relationship between previous exposure to multiple team adaptation requirements 

and time for collective decision making for a new task requiring team adaptation. 

 

Hypothesis 7c: The level of TMS development will mediate the positive relationship 

between previous exposure to multiple team adaptation requirements and team performance 

under challenging circumstances requiring team adaptation. 

 

Hypothesis 7d: The level of TMS development will mediate the positive relationship 

between previous exposure to multiple team adaptation requirements and time for collective 

decision making for a new task requiring team adaptation. 

 

Aiming to obtain a clearer picture of these unexamined relationships and controlling for 

extraneous effects, a laboratory experiment, incorporating many of the situational 

characteristics experienced by modern teams (e.g., unpredictable, stressful, and time-limited 

circumstances) will be conducted.  In Figure 3.1 our theoretical model and hypotheses are 

illustrated. 
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3.4 Method 

3.4.1 Participants 

An a priori power analysis using G*Power (version 3.1.9.2; Faul & Erdfelder, 1992) 

with a power level of .95, p < .05 alpha criterion, with an assumed medium to large effect 

size (see Resick, Murase, Bedwell, Sanz, Jiménez, & DeChurch, 2010), revealed that a 

sample size of 36 teams for each of the two conditions is sufficient (Faul, Erdfelder, Lang, & 

Buchner, 2007).  Hence, 288 volunteers randomly assigned to 72 four-person teams 

performed a space-themed team game.  The majority of participants were female (55.2%), 

students (92%), of different ethnic backgrounds (76% German, 10.4% other EU-Country, 

13.2% other Non-EU-Country), and with an average age of 25.74 years (SD = 7.36).  

Participants were compensated for their participation by payment of 4.00ú per person and 

could earn up to 20.00ú per person based on their teamôs performance. 

3.4.2 Tasks 

We tried to overcome typical drawbacks of a laboratory study by creating similar 

conditions to the ones in which teams nowadays are operating: stressful circumstances, 

interdependence among team members, and high cognitive demands for team activities. 

Four-person teams performed a space-themed board game, which was developed based on 

the board game Space Alert (Heidelberger Spielverlag, 2008).  We simplified the original 

version so that the participants would understand the team task and its rules within a short 

amount of time (i.e., one external threat, seven one-minute rounds, one of four possible 

moves per round, and same abilities for all team members).  For the purpose of our task, each 

team needed to defend its spaceship while it was being attacked by an external threat.  The 

external threat had specific properties (i.e., life-, defense-, and movement-speed points).  The 

team had seven minutes (one minute per round) to eliminate the external threat and protect 

the spaceship.  The team members were randomly assigned to a different color and were 
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located at the spaceshipôs deck.  Each team member was allowed to make one move (i.e., 

attack, move, navigate, or load energy) per round.  In every round, the external threat made 

steps towards the spaceship while attacking the spaceshipôs guns and/or the spaceshipôs 

resources (first reducing their energy and then destroying them).  The teamôs goal was to 

eliminate the external threat as fast as possible.  The team members had to coordinate with 

each other to decide who will go where and what actions will be performed in order to 

destroy the external threat and avoid the spaceshipôs explosion.  The task was performed 

under stress and time pressure (recorded voice informed when a round was over and counted 

down the seconds before spaceship explosion).  Each team had to complete one trial and four 

regular missions.  

After the missions were completed, each team had to perform a new team task.  We 

developed a team-decision making task (see Appendix B.1) based on the team building 

exercise Moon Landing (Knox, 2008).  The team was informed that it just completed an 

unsuccessful crash-landing that destroyed part of their spaceship.  Their lives were in danger; 

the spaceship was about to explode.  Each team member was given a list of 15 items that 

could be helpful for survival.  The team had to collectively select 7 items that were most 

important for survival and put them in order of priority.  During the second team task, an 

alarm was going off to increase the stress level.   

3.4.3 Procedure 

A between-subjects design was used to manipulate the exposure to team adaptation 

requirements.  Upon arrival, participants were randomly assigned to a position on a four-

person team, which resulted in 72 teams.  Teams were randomly assigned to either the 

experimental or the control group, with 36 teams in each condition.  Before entering the 

laboratory, all participants signed the participation form, in which anonymity and 

voluntariness were ensured (for studyôs ethical approval see Appendix B.2). 
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At the beginning of the experiment, a 10-minute video illustrating the rules of the first team 

task was presented to both conditions (see Appendix B.3).  To ensure that all participants had 

acquired a basic level of knowledge for the team task, a trial mission, in which all teams were 

treated identically, was completed.  Another important goal during the trial mission was for 

teams to develop a strategy that would enable them to successfully complete the following 

missions.  After the trial mission was completed, the instructor answered questions related to 

the team task, only by reproducing the information already presented in the video to assure 

that all teams were provided with the same information.  Participants were also provided with 

a one-page summary of the team taskôs rules (see Appendix B.4).  All 72 teams were 

accompanied by the same instructor (see Appendix B.5 for instructor guidelines). 

Both groups completed four missions of the first team task (see Appendix B.6).  In the 

first three missions, the control group performed the team task without any disruptions and 

was, therefore, able to use the strategy developed during the trial mission.  On the contrary, 

the experimental group, at the beginning of its first three missions, was faced with an 

unexpected change necessitating the need to adjust the strategy developed during the trial 

mission as this was no longer efficient.  Hence, the experimental group had to adapt in order 

to successfully complete its missions.  A different unexpected change was introduced at the 

beginning of each of the first three missions (i.e., reduction of resources, loss of team-

members, and a different way to operate the spaceshipôs guns).  The experimental group 

consisted of three subgroups; the order of the unexpected change was different for each 

subgroup in order to control for sequence effects.  At the beginning of the fourth mission, a 

different unexpected change was introduced to both groups.  Specifically, a more powerful 

external threat with different properties (i.e., life-, defense-, and movement-speed points) was 

attacking the spaceship.  Both groups (i.e., experimental and control group) had to adapt in 

order to defend their spaceship and successfully perform the fourth and last mission.  All 
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unexpected changes were chosen from a category scheme of team adaptation triggers (e.g., 

team member loss, limited resources, and change in preconditions) that was developed by 

Georganta, Wölfl, and Brodbeck (2016). 

After each mission (i.e., trial and four regular missions), team members completed a 

questionnaire measuring their TMS.  The last questionnaire also included demographic 

questions (see Appendix B6).  

After all missions were completed, all 72 teams continued with a second novel team 

task.  During the second task, all team-members were given a list of 15 items that could be 

helpful for survival, in the event of an unsuccessful crash-landing and imminent spaceship 

explosion.  Each team had to come to consensus, collectively choose seven items, and put 

them in ranking order.  The time that each team needed make a collective decision was 

measured. 

During the first and second team task, an alarm was going off in order to increase the 

stress level and time pressure.  The entire study lasted about one hour.  All 72 teams were 

videotaped throughout the entire experiment.  At the end of the experiment, team members 

were thanked for their participation and compensated by payment based on the teamôs 

performance during the first team task.  Table 3.1 illustrates the design of the overall study. 
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Table 3.1  

Overview of study design for the experimental and the control group 

 

3.4.4 Measures 

Team Performance.  Team Performance was objectively measured based on the 

number of rounds the teams needed to successfully complete each of the four missions.  The 

game was simplified in such a way so that a minimum of three out of seven rounds were 

needed to successfully complete one mission and achieve the highest team performance score 

(see Appendix B7).  For every additional round that a team needed to complete the mission, 

the team performance score was reduced by one point.  Team performance scores ranged on a 

scale from 0 (i.e., 7 out of 7 rounds needed to complete mission) to 4 (i.e., 3 out of 7 rounds 

needed to complete mission).  

Team Adaptation Process.  Team Adaptation Process was measured by two raters 

using Behaviorally Anchored Rating Scales (BARS) for each of the four phases of the team 

adaptation process (Georganta, Merk, & Brodbeck, 2016; Georganta, Blum, & Brodbeck, 

2017).  The BARS included effective (e.g., óThe team assigns unexpected changes their 

respective significanceô, and óTeam members take into account the consequences of their 

steps when formulating their planô) and ineffective behavioral examples (e.g., óTeam 

members take into account the consequences of their steps when formulating their plan.ô, and 

óTeam members do not recognize the mistakes in their previous actions.ô) of the overall 

  1st Task   2nd Task 

 

Trial Mission 

 

Mission 1, 2,  and 3 

 

Mission 4 
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spectrum of each team adaptation phase, as suggested by Rosen and colleagues (2011).  The 

two raters watched the video recordings of the fourth mission of each team and independently 

rated the four team adaptation phases as demonstrated during the overall fourth mission.  The 

interrater reliability among the two raters was excellent for situation assessment (ICC = .79) 

and good for plan formulation (ICC = .68), plan execution (ICC = .67), and team learning 

(ICC = .70).  After completing their rating, the raters discussed their differing coded phases 

and came to consensus.  Each phase was measured using a 5-point scale ranging from 1 (poor 

illustration of phase) to 5 (good illustration of phase) with behavioral examples of low, 

medium, and high anchors placed next to the zero-, three-, and five-scale points respectively. 

Transactive Memory Systems.  Transactive Memory Systems were measured using 8 

items from the specialization and credibility subscale from Lewisôs (2003) TMS scale (Ŭ = 

.72 at T0, Ŭ = .80 at T1, Ŭ = .80 at T2, Ŭ = .82 at T3, Ŭ = .85 at T4).  The coordination 

subscale was not included in the questionnaire, as coordination was measured as a team 

process incorporated in the BARS scale of the third team adaptation phase (i.e., plan 

execution).  Given that the participants were living in Germany, the TMS scale was translated 

into German following the back-translation strategy to guarantee the accuracy of translation 

(Campbell, Brislin, Stewart, & Werner, 1970).  The scale was measured using a 5-point 

Likert scale ranging from 1 (totally disagree) to 5 (totally agree).  

Time for collective decision making.  Time for collective decision making during the 

second team task was measured in seconds based on the time each team needed to 

collectively select 7 out of 15 items and prioritize them. 

3.4.5 Data Analysis 

All analyses were conducted on the team-level.  In order to do so, we aggregated the 

individual responses of TMS using the mean of the individuals for each team, a common 

method reported in the literature (e.g. Mathieu et al., 2008).  The within-group agreement and 
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reliability were assessed with the rWGJ and the ICC(2), which indicate that team members 

have similar perceptions.  The ANOVA and the ICC(1) specifies whether there is sufficient 

variance between the teams.  All estimates (see Table 3.2) were within the expected range 

and implied acceptable levels of agreement (for ICC see LeBreton & Senter, 2008; for rWGJ 

see Cohen, Doveh, & Eick, 2001).  

To test our hypotheses, all analyses were conducted with SPSS (IBM SPSS Statistics 

Version 23).  For mediation analysis, the Process Macro (Hayes, 2013) was used.  Figure 3.2 

illustrates the time of the assessed variables for the purpose of hypothesis testing. 
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Table 3.2  

Within-group agreement and between group variance of Transactive Memory Systems 

 

 

  

              rWG(J) 

Variable ICC(1) ICC(2)   F   p   ɖĮ   M Median N(Teams)<.70 

TMS (Trial Mission) 0.11 0.32 1.47 0.02 0.33 0.89 0.91 3 

TMS (Mission 1) 0.07 0.22 1.28 0.09 0.30 0.87 0.92 5 

TMS (Mission 2) 0.04 0.15 1.18 0.18 0.28 0.87 0.92 4 

TMS (Mission 3) 0.04 0.14 1.16 0.21 0.28 0.89 0.93 3 

TMS (Mission 4) 0.01 0.05 1.05 0.38 0.26 0.86 0.91 5 

Note. Teams = 72. TMS = Transactive Memory Systems, ICC = interclass correlation coefficients; rWG(J) = 

interrater agreement index. 
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3.5 Results 

3.5.1 Preliminary Analysis 

Following the suggestion that a team has to undergo all four phases of the team 

adaptation process in order to respond effectively to a challenging situation (e.g., Burke et al., 

2006), the degree of completion of the team adaptation process was measured by calculating 

the product of all team adaptation process phases (i.e., situation assessment*plan 

formulation*plan execution*team learning).  We decided to calculate the product instead of 

the sum, based on the theoretical suggestion that all four phases need to be performed to 

successfully adapt.  Therefore, if one of the four phases is not demonstrated, the degree of 

completion of the team adaptation process will be zero.  In order to test our assumptions 

regarding the level of TMS development, the difference between the level of TMS before and 

after each mission was calculated (e.g. TMS mission 2 ï TMS mission 1 = TMS development 

during mission 2).  

Means, standard deviations, and correlations between the study variables are presented 

in Table 3.3.  
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3.5.2 Hypothesis Testing 

In order to examine whether previous exposure to multiple team adaptation 

requirements positively influenced the degree of completion of the four-phase team 

adaptation process (i.e., Hypothesis 1) and the level of TMS development (i.e., Hypothesis 2) 

when facing new adaptation requirements, independent sample t-tests were conducted.  

Results showed that teams with previous exposure to multiple team adaptation requirements 

demonstrated a higher degree of completion of the team adaptation process (t(70) = -2.02, p = 

.047) and a higher level of TMS development (t(70) = -2.26, p = .026) than teams with no 

previous adaptation exposure during the fourth mission of task 1.  Hence, Hypothesis 1 and 

Hypothesis 2 were supported. 

To investigate whether the level of TMS development positively influenced the degree 

of completion of the team adaptation process in the face of adaptive demands (i.e., 

Hypothesis 3), a simple linear regression was calculated.  A significant regression equation 

was found ( F(1,71) = 6.46, p = .013) with an R
2 
of .07, illustrating that the level of TMS 

development positively influenced the degree of completion of the team adaptation process 

during the fourth mission of  task 1, supporting Hypothesis 3.   

Mediated regression analysis demonstrated that previous exposure to multiple team 

adaptation requirements was positively associated with the degree of completion of the four-

phase team adaptation process during the fourth mission of task 1(B = 21.69, t = 2.02, p = 

.047), and that the level of TMS development significantly mediated this relationship with a 

positive indirect effect (B = 63.97, t = 2.11, p = .038); a bootstrap 95% CI around the indirect 

effect did not contain zero (1.23, 19.03).  Hence, Hypothesis 4 was supported (Table 3.4).  
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Table 3.4  

Mediation effects of TMS development on the relationship between previous team adaptation 

exposure and the degree of development of the team adaptation process, N = 72 

 

  95% CI 

Effect b Lower Upper 

Total 21.69 0.28 43.10 

Direct 15.69 -5.95 37.35 

Indirect (mediation) 5.99 1.23 19.03 

 

In order to investigate whether previous exposure to multiple team adaptation 

requirements positively impacted team adaptive outcomes (i.e., Hypothesis 5a, Hypothesis 

5b), independent sample t-tests were conducted.  Analysis revealed no significant differences 

in team performance between teams with and teams without previous adaptation exposure 

during the fourth mission of task 1 (t(70) = -.30, p = .762), rejecting Hypothesis 5a.  With 

regard to the time for collective decision making, significant results were found (t(70) = 2.99, 

p = .004).  Teams with previous exposure to multiple team adaptation requirements were 

significantly faster (M = 171.56, SD = 74.30) than teams with no previous adaptation 

exposure in making a collective decision during the second novel team task (M = 249.11, SD 

= 136.59), supporting Hypothesis 5b. 

To test whether team adaptive outcomes were positively influenced by the degree of 

completion of the team adaptation process (i.e., Hypothesis 6a, Hypothesis 6b) and the level 

of TMS development (i.e., Hypothesis 6c, Hypothesis 6d), simple regression analyses were 

calculated.  Non-significant relationships were found between team adaptive outcomes and 

the degree of completion of the team adaptation process (F(1,71)=2.96, p = .090, R
2 
= .04 for 

team adaptive performance; F(1,71)=0.07, p = .786, R
2 
= .00 for time for collective decision 
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making) as well as the level of TMS development (F(1,71)=0.32, p = .569, R
2 
= .00 for team 

adaptive performance; F(1,71)=2.89, p = .093, R
2 
= .04 for time for collective decision 

making).  Thus, Hypotheses 6a, 6b, 6c, and 6d were not supported. 

Due to the above non-significant relationships, the hypotheses suggesting that the 

degree of completion of the team adaptation process and the level of TMS development 

mediate the positive relationship between previous adaptation exposure and team adaptive 

outcomes (i.e., Hypothesis 7a-d) were not tested. 

In Figure 3.3, the supported and rejected hypotheses are demonstrated.  Overall, we 

found that previous exposure to multiple team adaptation requirements positively influenced 

the degree of completion of the team adaptation process (i.e., H1), the level of TMS 

development (i.e., H2), and the time for collective decision making in the face of new 

adaptation requirements (i.e., H5b).  Moreover, results showed that the level of TMS 

development mediated the positive relationship between previous adaptation exposure and 

the degree of team adaptation completion (i.e., H3, H4).  In contrast to expectations, the 

overall four-phase process and the level of TMS development were not related to team 

adaptive outcomes (i.e., H6a-d; H7a-d).  Finally, previous team adaptation exposure was not 

related to team adaptive performance when facing new adaptive demands (i.e., H5a).  
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3.5.3 Additional Analysis 

Based on our theoretical and empirical rational (e.g., Kozlowski et al., 1999), it was 

expected that the experimental group will improve its performance while adjusting to 

multiple team adaptation requirements from the first until the fourth mission of task 1.  

Therefore, additional analysis was conducted.  A significant difference in the experimental 

groupôs team performance between successive missions was found (F(1,35) = 10.32, p =.003) 

with a large effect size (ɖĮ = .22; Cohen, 1992).  Overall, the team performance increased 

descriptively while adjusting to team adaptation requirements from the first until the third 

mission.  Team performance was significantly higher in the first mission than in the trial 

mission (p = .002).  Between the first and second mission and between the second and third 

mission there were no significant differences (p = 1.000).  In contrast to our expectations, in 

the fourth mission the experimental groupôs team performance was significantly lower than in 

the third mission (p = .048). 

The control group improved its team performance while performing the same task 

multiple times from the trial until the third mission of task 1.  These results supported our 

expectations that team performance improves by gaining task-related experience (e.g., Lee et 

al., 2007).  A significant difference in team performance between the four missions of task 

1(F(1,35) =13.70, p = .001) with a large effect size (ɖĮ = .28) was found.  The control groupôs 

team performance was significantly higher in the first than in the trial mission (p = .023), and 

higher in the second than in the first mission (p = .008).  Between the second and third 

mission there was no significant difference (p = 1.000).  In the fourth mission, team 

performance was significantly lower than in the third mission (p = .008), when the control 

group needed to respond to adaptation requirements for the first time, in line with our 

assumptions. 
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We performed additional analysis to examine how the level of TMS development 

changed over the four consecutive missions of task 1 for both the experimental and the 

control group.  It was expected that the experimental group from the first to the fourth 

mission of task 1 will improve its level of TMS development while adjusting to multiple team 

adaptation requirements and consequently, while learning to update its team cognitive 

structure depending on the representation of the circumstances.  Similarly, it was expected 

that the control group will improve the level of TMS development while performing the same 

task multiple times from the first to the third mission of task 1 and thus, develop a stable team 

cognitive structure for the purpose of this task.  Furthermore, it was expected that the level of 

TMS development will decrease in the face of team adaptation requirements during the 

fourth, as the control groupôs stable cognitive structure will no longer be applicable. 

There was a significant difference in the level of TMS development over the four 

missions for both the experimental (F(1,35) =10.61, p <.001; ɖĮ = .23) and the control group 

(F(1,35) =58.66, p <.001; ɖĮ = .62).  For the experimental group, the level of TMS 

development was positive during each mission of task 1 (M = .05-.31, SD = .02-.03).  

Pairwise comparisons indicated no significant differences between the first and the second 

mission (p = .054).  The level of TMS development was higher in the third than in the second 

mission (p = .049), and higher in the fourth than in the third mission (p = .035), supporting 

our expectations.  Regarding the control group, the level of TMS development was positive 

from the first to the third mission (M = .19-.36, SD = .02-.03).  Pairwise comparisons 

indicated no significant difference between the first and the second mission (p = .062), and 

between the second and the third mission (p = .051).  During the fourth mission of task 1, the 

level of TMS development, when the control group had to adapt for the first time, was 

negative (M = -.36, SD = .03) and significantly lower than in the third mission (p < .001), as 

we assumed. 
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Additional analysis was performed to examine whether the team adaptation phases 

promoted independently the team adaptive outcomes, as previous research has demonstrated 

the positive influence of single process-components on team outcomes (e.g., Christian et al., 

2017).  Team performance during the fourth mission of task 1 was independently predicted 

by situation assessment (F(1,71) = 4.94, p = .029, R
2 
=.06), plan formulation (F(1,71) = 4.91, 

p = .030, R
2 
= .06), and plan execution (F(1,71)=6.62, p = .012, R

2 
=.08).  A non-significant 

regression equation was found for team learning with an R
2 
of .04 (F(1,71)=3.05, p = .085).  

Regarding the time for collective decision making during the subsequent novel task, non-

significant regression equations were found for situation assessment (F(1,71) = 0.47, p = 

.494, R
2 
= .00), plan formulation (F(1,71) = 0.40, p = .527, R

2 
= .07), plan execution (F(1,71) 

= 0.40, p = .527, R
2 
= .00), and team learning (F(1,71) = 0.08, p = .771, R

2 
= .00).  

Figure 3.4 illustrates the significant relationships between the investigated variables. 
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3.6 Discussion 

In the last twenty years, researchers have turned their focus towards team adaptation as 

an essential performance criterion not only for teams but also for the organization itself (e.g., 

Burke et al., 2006).  In recent reviews, team adaptation is considered as a process that is 

influenced by different team inputs and results in team adaptive outcomes (Christian et al., 

2017; Maynard et al., 2015), however, these relationships remain to date theoretical.  

Responding to the need for empirical advancement incorporating the overall team adaptation 

process as suggested by Rosen et al. (2011), our study investigated for the first time the 

relationship of the four-phase team adaptation process with team properties (e.g., previous 

exposure to multiple team adaptation requirements) and team adaptive outcomes (i.e.,  team 

performance, time for collective decision making).  Moreover, we provided evidence with 

regards to the positive impact of updated team cognitive structures (i.e., level of TMS 

development) in the face of adaptation requirements, clarifying these so far contradictory 

findings (e.g., Lewis et al., 2007). 

One of the main contributions of our study is that teams with previous exposure to 

multiple team adaptation requirements performed a more complete team adaptation process 

in the face of new adaptation requirements compared to teams with no previous adaptation 

exposure.  One possible explanation for these results is that teams while adjusting to multiple 

adaptation requirements and hence, due to a continuation of practicing this adaptation-

procedure, learned to perform in a more effective and coordinated way despite the stressed 

and unexpected conditions (Gorman, Cooke, Pedersen, Winner, Andrews, & Amazeen, 

2006).  These findings support suggestions in the team development literature highlighting 

the need to focus more on the underlying processes and skills when training teams (e.g., 

Kraiger, Ford, & Salas, 1993).  For instance, in a recent study, it was shown that US Navy 

command and control teams achieved more effective post-training outcomes when they 
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participated in team self-correction methods while facing unexpected events, compared to 

teams that participated in more traditional training sessions (Smith-Jentsch, Cannon-Bowers, 

Tannenbaum, & Salas, 2008).  Our findings expand previous research by showing that teams 

do not necessarily have to adhere to a set of prescribed roles but instead should adjust their 

roles and structures based on the circumstances.  Thereby, we illustrate that effective team 

adaptation can be achieved not only by participating in training, which is often time 

consuming and cannot cover the whole breadth of unpredictable events, but also by gaining 

knowledge and experience in adapting as a team.  

A further valuable contribution of this study is that teams with previous exposure to 

multiple team adaptation requirements displayed a higher level of TMS development, which, 

in turn, led to a more complete team adaptation process, compared to teams with no previous 

adaptation exposure in the face of new team adaptation requirements.  Particularly, the level 

of TMS development was negative for teams with no previous exposure to adaptation 

requirements and lower than the level of TMS development during their previous missions, 

where no adaptation was needed.  It is possible that these teams (i.e., teams with no previous 

adaptation exposure) regressed to a more standard TMS while gaining task related knowledge 

supporting their routine task.  This TMS possibly did not allow more conscious cognitive 

activity that is needed for unexpected circumstantial changes (Prince & Salas, 2000).  

Consequently, these teams, when exposed to unexpected circumstances for the first time, 

relied on their existing knowledge structures, falling back on habitual routines, instead of 

sharing new information and producing different ideas (e.g., Gersick & Hackman, 1990).  

During non-routine events, continuous updating of TMS, not only the creation of TMS, is 

necessary in order to adapt effectively (Waller & Uitdewilligen, 2008).  As shown in a recent 

study, teams that were able to update their mental model when adapting to changes showed 

higher team performance compared to teams that did not illustrate team mental model 
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updating (Uitdewilligen et al., 2013).  Our findings provide a clearer picture of the 

contradicting evidence, as far as the role of team cognitive structures under novel 

circumstances is concerned, by showing that updated cognitive structures are beneficial while 

stable cognitive structured can be detrimental for teams under demanding circumstances.   

In contrast to our expectations, teams with previous exposure to multiple team 

adaptation requirements did not demonstrate higher team performance scores compared to 

teams with no previous adaptation exposure during the last mission of task 1.  One possible 

explanation for this finding is that the unexpected change introduced at the beginning of the 

fourth mission was perceived as negative or harmful by the teams with previous adaptation 

exposure - due to its higher complexity compared to the unexpected changes introduced in 

the three previous missions - and was, therefore, associated with disengagement and negative 

team outcomes (Pearsall, Ellis, & Stein, 2009; Podsakoff, LePine, & LePine, 2007).  

Nevertheless, team adaptation experience was found to be beneficial in the face of new 

adaptive demands.  Specifically, our results demonstrated that teams improved their 

performance while adjusting to different adaptation requirements over the first three 

consecutive missions of task 1.  On the contrary, teams that were not facing different 

adaptation requirements during the first three missions decreased their team performance in 

the fourth mission of task 1 when exposed to unexpected circumstances for the first time.  

This performance drop was probably shown due to the lack of experience in performing the 

team task while adaptation is required.  These results are of great importance, as they 

empirically support that teams can learn to adapt by restructuring and modifying existing 

patterns and solutions and, thus, leading to successful performance when new challenges 

arise (Kozlowski, Watola, Jensen, Kim, & Botero, 2009). 

One more significant contribution of the present study is the demonstration that teams 

with previous exposure to multiple team adaptation requirements during their task 
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performance (i.e., Mission 1-4 from task 1) were able to transfer their adaptive skills and 

capabilities to a subsequent novel team task and reach high team outcomes.  Specifically, 

these last teams needed less time to make a collective decision under stressful and time-

limited circumstances compared to teams with no previous adaptation exposure.  It seems 

plausible to argue that teams with previous adaptation exposure found similar óadaptiveô 

features between the unexpected challenges faced during the first taskôs missions and the 

challenge of performing a novel task afterwards and consequently, recognized what prior 

knowledge and problem-solving strategies had to be transferred in the subsequent team task 

to successfully adapt to its requirements (e.g., Reeves and Weisberg 1994).  As a result, they 

spent less time for making a collective decision than teams with so similar adaptation 

experience.  This finding is in line with previous research that has examined reductions in 

time as an indicator of learning (e.g., Graham & Gagne, 1940).  Another possible explanation 

is that teams with previous adaptation exposure recovered from their prior decrement in 

performance (i.e., fourth mission of task 1 due to negative and harmful perceptions of the 

unexpected change) and thus, adjusted effectively to the novel circumstances of the 

subsequent team task (Singley & Anderson, 1989).  In support of this argumentation is 

Andersonôs theory of learning transfer (1982, 1983) which highlights that a decline in 

performance can occur in the face of highly challenging circumstances, however, subsequent 

improvement will take place.  Lee et al. (2007), for instance, found that performance 

decreased when experienced teams in executing demanding tasks changed physical context; 

nevertheless, their performance recovered soon reaching high outcomes.  Overall, this time-

advantage resulting from team adaptation experience is of great importance for teams 

nowadays, as both unpredictability and time pressure are very common characteristics within 

the organizational setting.  
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One more interesting finding was that, in opposition to theoretical suggestions (Burke 

et al., 2006), the degree of completion of the overall four-phase team adaptation process was 

not related to team adaptive outcomes (i.e., team performance, time for collective decision 

making).  As illustrated in Figure 4, only the first three team adaptation phases (i.e., situation 

assessment, plan formulation, and plan execution) independently enhanced post-change team 

performance.  One possible explanation is that not all four-phases need to be executed to the 

same extent to reach high team adaptive outcomes; some team adaptation phases might be 

more advantageous than others depending on the nature of the adaptive requirements.  

Maynard and colleagues (2015) recently argued that both the origin (i.e., task- or team-based) 

and the severity of the team adaptation trigger impact the team adaptation process and in turn, 

team adaptive outcomes.  Another possible explanation is that the fourth phase of the team 

adaptation process (i.e., team learning) due to the short nature of the missions and due to the 

differing adaptive requirements was not able to develop to the same extent as the first three 

team adaptation phase and consequently, to be equally beneficial.  As Christian and 

colleagues have highlighted ñfor temporary stimuli, learning behavior is less useful because 

the situation will soon return to its previous stateò (2017, p. 66).  One more explanation is 

that due to our observational measure, mainly the explicit and not the implicit team learning 

was captured.  This may have resulted into an incomplete picture of the actual team learning 

phase and hence, no relationship with team adaptive outcomes was found.  As research has 

shown, knowledge derived from implicit learning can be extremely helpful when solving 

problems and when making decisions under novel circumstances (e.g., Reber, 1989).  To 

conclude, these results are of great importance as they represent the first evidence of this so 

far theoretical relationship between the four-phase team adaptation process and post-change 

team performance demonstrating that a high degree of completion of the overall team 

adaptation process may not always guarantee high team adaptive outcomes. 
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Overall, our study responded successfully to the necessity to improve our 

understanding with regards to óówhat mechanisms underlie that particular form of adaptationò 

(Baard et al., 2014; p. 89) and provided empirical evidence with regards to what promotes 

and what is promoted by the four-phase team adaptation process as proposed by Rosen and 

colleagues (2011).  As our findings illustrate, team adaptation and how teams respond in the 

face of adaptation requirements is more complex than what theory suggests.   

3.6.1 Limitations, Strengths and Implications for Future Research 

Several limitations should be taken into account when interpreting our results.  

Although laboratory experiments are capable of making large contributions to the study of 

teams (Driskell & Salas, 1992; Weaver, Bowers, Salas, & Cannon-Bowers, 1995), the 

external validity of the present findings is questionable, as the feeling of real stress, which 

represents one of the main characteristics of teams nowadays, was possibly missing.  It is 

suggested that in future research, team adaptation and previous exposure to multiple 

adaptation requirements should be examined in field studies with real teams in order to shed 

light on the generalizability of the present findings.  Another possible limitation of this 

research is that due to the short nature of the study, which resulted into a teamôs total lifespan 

of only one hour, the current findings are not representative for teams with a long history 

together (Hackman & Morris, 1975).  Additionally, this short lifespan may have limited the 

complexity of the teamôs shared cognition, thus impacting the relationships among variables.  

It is suggested that in future research team members that have been working for a long time 

together should be also investigated.   

One more possible limitation may represent the conclusions drawn about the overall 

TMS construct despite the fact that two out of three TMS dimensions, similar to previous 

studies (e.g., Anderson & Lewis, 2014), were measured.  To this respect, it is suggested that 

future research should directly measure this team-variable, overcoming the limitations of self-
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assessment and partial measurement.  Moreover, considering the non-significant findings 

between the last phase of the team adaptation process (i.e., team learning) and team 

performance, it is plausible to argue that this lack of significance was due to the assessment 

of solely explicit team learning.  As previously explained, teams also learn implicitly through 

their activities (Argote, 1993).  Consequently, it is suggested that future research should 

measure both explicit and implicit learning in order to investigate the impact of team learning 

on team adaptive outcomes.  Furthermore, it is suggested, as we focused only on the time for 

collective decision making, that future research should, in addition to time, measure the 

quality of the teamôs decisions.  As argued by Eisenhardt (1999), ñthe ability to make fast, 

widely supported, and high-quality strategic decisions on a frequent basis is the cornerstone 

of effective strategyò (p. 65).  Finally, it is suggested that future research should consider 

other statistical techniques (e.g., latent growth modeling) in order to capture the changes in 

the team adaptation process and TMS as well as their progression over time while at the same 

time control for the variance that attributes from repeated assessments of the same construct. 

Despite these limitations, we believe that the study captured to a large extent the 

psychological realism of situations that many teams nowadays experience.  This was 

achieved with the following conditions: First, task performance took place under time 

pressure and time constraints resulting to stressful conditions evident in the team memberôs 

verbal and mimic expressions (e.g., high talking speed, assessing remaining time, and quickly 

organizing cards).  Second, team members were highly interdependent and had to 

successfully coordinate with each other to achieve high outcomes, a fact that was reflected in 

team membersô support to one another to execute the right actions (e.g., helping each other to 

find the right card, explaining purpose behind actions).  Third, similar challenges with the 

ones that actual teams face were introduced (e.g., member loss, limited resources, and change 

in preconditions) increasing the realism of the adaptive demands.  Fourth, during the 
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experiment, team members communicated with each other face-to-face, similar to real team 

projects, unlike many laboratory studies where computer games or simulations are used (e.g., 

Randall et al., 2011; Santos, Uitdewilligen, & Passos, 2015).  Fifth, team members were 

compensated for their participations based on the teamôs performance, a reward resulting to 

increased motivation for successful task completion similar to real conditions.  

The laboratory context also enabled us to control extraneous effects and to obtain a 

clearer picture of these hitherto theoretical relationships.  Additionally, as it has been 

suggested, we examined team effectiveness by examining two different team-level outcomes 

(i.e., team performance and time for collective decision making; Hackman, 1987; Kozlowski 

& Bell, 2003).  Furthermore, we collected data using different sources (e.g., questionnaire 

and BARS-scales) reducing the potential for common-method bias (Podsakoff, MacKenzie, 

& Podsakoff, 2012), and most importantly we measured actual behavior, one of the biggest 

strengths of laboratory studies (Colquitt, 2008).  To conclude, we believe that the current 

study provided an appropriate approach for examining for the first time the overall team 

adaptation process and its relationship to team properties and team adaptive outcomes in the 

face of adaptation requirements. 

3.6.2 Practical Implications 

The present study advanced our understanding with regards to the importance of 

specific mechanisms that can support the teamsô ability to operate successfully under 

dynamic and complex situations due to, for instance, increasing competition, globalization, 

and technological changes.  Specifically, we found that teams can benefit from previous 

exposure to multiple team adaptation requirements when performing under challenging 

circumstances in terms of their degree of completion of the team adaptation process, level of 

TMS development, and time for collective decision making.  Therefore, the constitution of 

teams with a stable composition during the teamôs life cycle is suggested.  This stability, 
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while adjusting to multiple team adaptation requirements, will provide the team the capability 

to diagnose, interpret, and respond effectively to challenges that they have never faced 

before.  In turn, these developed capabilities will provide the team with the appropriate 

cognitive structure and coordination patterns for fast and collaborative actions.  As a stable 

composition for teams nowadays is not always possible, due to the creation of teams together 

for a single event (e.g., project teams), it is alternatively suggested that teams should have at 

least one experienced team member, ideally at the leadership position.  Research has shown 

that highly experienced individuals are able to generalize their teamwork knowledge to new 

situations in which they find themselves (Rentsch, Heffner, & Duffy, 1994). 

Moreover, considering the possible negative impact of the perception of an unexpected 

change as a threat on team performance, team briefings and trainings could be used to foster 

teams to embrace these changes as a challenge and as an opportunity to learn and develop.  

As this way of thinking may be sometimes difficult under extremely challenging 

circumstances, team leaders should try to manage the negative effects of such stressors, for 

instance, by helping the team to maintain a high level of efficacy and potency during team 

adaptation.  This sense of confidence regarding the capabilities of the team has been found to 

be positively related to team performance (Gully, Incalcaterra, Joshi, & Beaubien, 2002) and 

team satisfaction (e.g., De Jong, De Ruyter, & Wetzels, 2005). 

Finally, findings showed that while adjusting to adaptation requirements, it is necessary 

to not only develop a shared understanding of who knows what but also to update the teamôs 

cognitive structure based on the situational demands in order to complete a successful team 

adaptation process under challenging circumstances.  Therefore, in addition to techniques for 

development of the teamôs shared cognition, such as cross-training (Volpe, Cannon-Bowers, 

Salas, & Spector, 1996), the team should be guided and supported by a means of a facilitator 

(e. g., team leader) to reconstruct its representation when facing novel or unpredictable 
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circumstances, for instance, by encouraging feedback and active information exchange and 

by establishing a positive climate for discussion.  In addition, to avoid stable cognitive 

structures, it is suggested that teams should have at least one team member or a person 

outside the team that questions the teamôs ideas and assumptions and promotes the team to 

reflect on its way of operating and thinking.  For instance, Lewis and colleagues (2007) found 

that that a simple intervention supporting the team leader to reflect on its team cognitive 

structure was extremely beneficial for knowledge integration and team performance.  

3.6.3 Conclusion 

In line with the need for a better understanding of the mechanisms leading to effective 

team adaptation, our study provided the first empirical findings of the overall four-phase team 

adaptation process, its team properties, and team adaptive outcomes.  Specifically, we 

showed the positive impact of previous exposure to multiple team adaptation requirements to 

the overall-four phase team adaptation process and to the time for collective decision making 

in the face of new adaptation requirements.  Moreover, we provided empirical evidence of the 

positive effect of the first three team adaptation phases on team adaptive performance.  

Finally, our study provided us with clearer insight to the benefits of an updated cognitive 

structure when adapting to unexpected circumstances.  The present study contributed to the 

team adaptation research field and found promising results necessitating further investigation.  

3.7 Linking Chapter 3 to Chapter 4 

The empirical study presented in Chapter 3 provided first findings with regard to the 

relationship of the overall four-phase team adaptation process as proposed by Rosen and 

colleagues (2011) with developed team properties and team adaptive outcomes.  The team 

adaptation theory was supported to a great extent, for instance, by showing, the positive 

impact of developed team properties (i.e., previous adaptation exposure, updated team 

cognitive structures) on the team adaptation process.  However, findings also demonstrated 
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that the first three team adaptation phases, and not the overall team adaptation process, 

promoted independently team adaptive performance in contrast to theoretical suggestions 

(Burke et al., 2006).  Therefore, it seems plausible to argue that team adaptation theory in 

general and the team adaptation process model in particular may not totally reflect the 

complexity of how the team adaptation process is in fact executed and how the process in 

turn, influences team adaptive outcomes.  

Aiming to explore these last findings and gain a clearer picture of the complex nature of 

the team adaptation process, two experimental studies are presented in Chapter 4 addressing 

the last two research questions of the present thesis.  In the first cross-sectional multilevel 

field study, the relationship between the four phases of the team adaptation process will be 

investigated providing insight to these hitherto theoretical relationships.  In the second 

experimental study, the dynamic nature of the team adaptation process will be explored by 

investigating the actual sequence of the executed team adaptation phases.  Specifically, it will 

be investigated whether the identified sequences are in alignment with the theoretical team 

adaptation process model (Rosen et al., 2011), and whether they are associated with high 

team adaptive outcomes compared to non-theory-conform sequences as theory suggests 

(Burke et al., 2006).
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4 How Does It Really Unfold over Time?  

The Dynamic Process of Team Adaptation
3
 

4.1 Abstract 

The capacity of teams to adapt is increasingly important for an organisationôs success.  

Whereas several theoretical models have been developed to describe the process of effective 

team adaptation, empirical research supporting those models is missing.  The present work 

examines the relationships between the four team adaptation phases and their sequence (i.e., 

situation assessment Ą plan formulation Ą plan execution Ą team learning) during the 

process of team adaptation and explores whether high- and low-performing teams differ in 

their performed phase sequences.  In the course of a cross-sectional field study and a laboratory 

study, data was collected from 23 teams and 70 teams, respectively.  Results from random 

intercept models confirmed that the team adaptation process consisted of four consecutive 

phases that positively influence each other.  Plan formulation mediated the positive relationship 

between situation assessment and plan formulation, while team learning was independently 

related to all three previous phases.  Sequence analysis supported the theory-conform two- and 

three-phase sequences, while showing that plan formulation, plan execution, and team learning 

were also followed by other phases.  High-performing teams did not perform significantly 

more theory-conform phase sequences than low-performing teams; differences in team 

performance were related to theory-non-conform phase sequences (e.g., team learning Ą plan 

formulation Ą plan execution) and to the timing of the performed phases.  Our research is the 

first empirical work testing the theoretical model of team adaptation process and illustrating its 

actual complexity.  

                                                           
3
 The first experimental study presented in this chapter was conducted based on data collected during an 

engineering course of the Technical University of Munich, while the second study was conducted based on 

archival data collected at the Munich Experimental Laboratory for Economic and Social Sciences (MELESSA) of 

Ludwig-Maximilians-Universitaet Muenchen, in Munich, Germany.  Professor Felix C. Brodbeck, Dr. Katharina 

G. Kugler, and Dr. Julia M. Reif supervised this research and are the second, third, and fourth author, respectively.  

When using the term ñweò, I refer to my three co-authos and myself.  This work has been presented at the 

ñIndustrial/Organizational & Organizational Behavior Conferenceò in February 2017 in Houston, Texas.  An 

adapted version of this chapter has been submitted to European Journal of Work and Organizational Psychology. 
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4.2 Introduction 

In order to deal with change, unforeseen events, complex tasks, and uncertainty, 

todayôs organisations often rely on teams in order to respond to these demanding 

circumstances (Kozlowski, Gully, Nason, & Smith, 1999).  Teams are thus, frequently 

confronted with unexpected challenges and have to respond appropriately to various novel 

conditions (Uitwilligen, Waller, & Pitaru, 2013).  In this respect, teamsô capacity to be 

adaptive represents a crucial factor for organizationsô success (Kozlowski, Watola, Jensen, 

Kim, & Botero, 2009). 

Over the past two decades, researchers have stressed the importance of team adaptation.  

Both the growing amount of theoretical models describing team adaptation (e.g., Burke, 

Stagl, Salas, Pierce, & Kendall, 2006; Christian, Christian, Pearsall, & Long, 2017; 

Kozlowksi et al., 1999; Maynard, Kennedy, & Sommer, 2015; Rosen, Bedwell, Wildman, 

Fritzsche, Salas, & Burke, 2011) as well as the empirical work in this domain (e.g., Santos, 

Passos, & Uitdewilligen, 2016; Svedrup, Schei, & Tjolsen, 2017; Wiedow & Konradt, 2010) 

suggest a positive relationship between team adaptation and different team-level outcomes.  

Despite the increasing theoretical and empirical interest in team adaptation, the dynamic of 

the actual team adaptation process ñéis too often viewed as occurring within a óblack boxô 

that goes unmeasuredò (Maynard et al., 2015, p. 8).  Indeed, empirical studies on team 

adaptation focus mainly on the outcome of team adaptation (e.g., Chen, Thomas, & Wallace, 

2005; Resick, Murase, Bedwell, Sanz, Jiménez, & DeChurch, 2010).  The extant articles 

describing the entire team adaptation process are exclusively theoretical; research 

investigating the team adaptation process and how it unfolds is missing (Baard, Rench, & 

Kozlowski, 2014).  So far, only single phases of the team adaptation process have been 

empirically investigated, thus neglecting the overall team adaptation process (Ellwart, Happ, 

Gurtner, & Rack, 2015; Van den Heuvel, Alison, & Power, 2014).  
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To provide a better understanding of the ways teams adapt, we present two studies 

investigating the phases of the team adaptation process and their performed sequence as 

specified in the theoretical model presented by Rosen et al. (2011).  In the first study, we 

focus on the relationship between the four team adaptation phases, while in the second study 

we investigate how the phases are in fact performed, and the way the performed phase-

sequences are related to team performance. 

4.3 Theoretical Background and Propositions 

4.3.1 Team Adaptation 

Team adaptation has been conceptualized in various ways depending on the adopted 

perspective (Baard et al., 2014), such as a change in team performance (performance change 

approach) or as a set of individual characteristics that promote team members to adjust 

effectively (individual difference construct approach).  According to the process approach, 

team adaptation is a dynamic process that unfolds over time (Burke et al., 2006; Kozlowski et 

al., 1999; Rosen et al., 2011) and is conceptualized as ña change in team performance, in 

response to a salient cue or cue stream that leads to a functional outcome for the entire teamò 

(Burke et al., 2006, p. 1990).   

In the present study, we focus on the team adaptation process.  The process of team 

adaptation describes different actions that a team performs in response to a change in the 

environment, task, or the team itself (Baard et al., 2014).  Although different frameworks of 

team adaptation processes have been proposed (e.g., Burke et al., 2006; DeShon, Kozlowski, 

Schmidt, Milner, & Weichmann, 2004; Kozlowski et al., 1999), the present research is based 

on the theoretical model of Rosen and colleagues (2011).  This model represents the most 

recent and comprehensive model of the team adaptation process, expanding on the 

framework of Burke et al. (2006) and incorporating the team process framework of Marks, 

Mathieu, and Zaccaro (2001).  Rosens et al.ôs (2011) model focuses on the mechanisms of 
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team adaptation by specifying the phases of the adaptation process as well as emergent states 

necessary for the team to adapt.   

Based on the general framework of team processes described by Marks and colleagues 

(2001; for a meta-analysis see LePine, Piccolo, Jackson, Mathieu, & Saul, 2008), Rosen et 

al.ôs (2011) model describes team adaptation as a dynamic cycle of four consecutive phases.  

During the first phase of the team adaptation cycle, situation assessment, the team gathers 

and interprets information related to the change or unexpected event that is used in the next 

phase, plan formulation, to generate a course of action.  After plan execution, where the 

formulated plan is carried out, the team reflects on past events and learns from its experiences 

during the last phase, team learning.  During each phase, specific team emergent states 

support the teamôs ability to effectively cope with their changing environment. 

A great number of empirical work has used this four-phase model as its guiding 

theoretical framework (e.g, Randall, Resick & DeChurch, 2011; Sander, van Doorn, van der 

Pal, & Zijlstra, 2015; Santos et al., 2016), but so far only two studies have empirically 

investigated the phases of the team adaptation process.  Specifically, Ellwart and colleagues 

(2015) developed a structural online team adaptation intervention that consisted of three 

moderated sessions, in line with a few phases of the team adaptation process (i.e., individual 

situation awareness, team situation awareness, and plan formulation).  They showed that the 

intervention supported virtual teamsô ability to reduce their information overload and 

improve their team mental model while performing an interdependent decision-making task.  

In another study, Van den Heuvel, Alison, and Power (2014) coded the first three team 

adaptation phases (i.e., situation assessment, plan formulation, and plan execution) while a 

police officer team was performing a negotiation simulation exercise, and afterwards, 

assessed the coping strategies used within each team adaptation phase.  Despite the important 

contributions of this work, none of the above studies explored the way the actual team 
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adaptation process takes place in response to an unexpected change, how the team adaptation 

phases relate to one another, and whether a theory-conform phase sequence leads to positive 

team outcomes as theory suggests (Burke et al., 2006; Rosen et al., 2011). 

We conducted two studies with the goal of empirically capturing the nature of the team 

adaptation process, testing the theoretical assumptions regarding the phase sequence of the 

team adaptation cycle (Rosen et al., 2011), and gaining a better understanding of what makes 

a team effective when faced an unexpected event.  The first study, focusing on the 

relationship between the four team adaptation phases, is a cross-sectional field study with 

student teams working on product development projects over the course of eight weeks.  The 

second study, focusing on the executed phase-sequences and the way these sequences are 

related to team performance, is a laboratory study with ad hoc teams performing under 

unexpected challenges.  We contribute to the field of team adaptation by providing a first 

empirical examination of the phases and phase sequences of the team adaptation process and 

by investigating its relationship to team performance.  Finally, by exploring the way teams 

adapt in the face of an unexpected event, our research can be used to develop and train teams 

in order to improve their capacity to effectively adjust to challenging circumstances. 

4.3.2 The Four-Phase Team Adaptation Process 

As outlined above, the team adaptation process is conceptualized as a sequence of the 

following four phases occurring cyclically: situation assessment, plan formulation, plan 

execution, and team learning (Rosen et al., 2011).  This four-phase team adaptation process 

occurs when a team recognizes the need to adapt to a disruption in an ongoing process (i.e., 

novel situation, unexpected change, or failure), and serves as a supporting mechanism to 

effectively address challenging circumstances (Burke et al., 2006). 

Situation assessment, the first phase of the team adaptation process, refers to the 

process of information gathering during which the team scans the environment for cues that 
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possibly affect its goals, mission, and task execution (Rosen et al., 2011).  Specifically, team 

members monitor the environment, detect cues that disturb any ongoing processes, and try to 

estimate their meaning and consequences for the current situation in order to generate initial 

solutions (Burke et al., 2006; Gutwin & Greenberg, 2004).  Research supports the importance 

of situation assessment for team success by showing that, for example, the time invested into 

cue identification and generation of responses is related to the subsequent success of team 

adaptation (Waller, 1999).  Another example shows that situation awareness is positively 

related to team planning behaviors (Garbis & Waern, 1999) and to effective decision-making 

(Wright & Endsley, 2008).  Having identified the cues that require an adaptive response and 

having reached a shared understanding of the environment and its challenges, the team needs 

to prepare its subsequent steps.   

During plan formulation, the second phase of the team adaptation process (Rosen et al., 

2011), the team formulates alternative plans, sets goals, decides on a course of action, and 

clarifies roles and responsibilities based on current environmental characteristics and on 

previous actions (Burke et al., 2006; Stout & Salas, 1993).  The team generates a plan that 

supports their ability to adapt and achieve desired outcomes (Zajac, Gregory, Bedwell, 

Kramer, & Salas, 2014).  Waller (1999), for example, showed that teams, who engaged in 

planning behaviors, outperformed teams who did not engage in similar actions during a non-

routine event.  Furthermore, planning behaviors have been showen to positively impact the 

subsequent coordinated information exchange and task execution (Hertel, Geister, & 

Konradt, 2005). 

After plan formulation, the team members ideally continue with plan execution - the 

third phase of the team adaptation process.  Plan execution, represents the actual performance 

phase (Rosen et al., 2011).  During this phase, team members actively engage in a number of 

activities (i.e., mutual monitoring, communication, and back-up behavior) aiming to 



Chapter 4: How does it really unfold over time            92 

 

  

successfully execute the plan formulated in the previous phase.  Team members can 

coordinate their actions explicitly (e.g., communicating the following steps to the team 

members) as well as implicitly (e.g., relying on shared mental models to anticipate the needs 

of their teammates; Rosen et al., 2011).  As empirical work shows, coordinated actions 

support the teamôs performance when there is a need to adapt (Entin & Serfaty, 1999).  

The final phase of the team adaptation process is team learning (Rosen et al., 2011), 

which can be defined as a change in team-level knowledge guiding future team behaviour 

(Ellis, Hollenbeck, Ilgen, Porter, West, & Moon, 2003).  During the team learning phase, the 

team reflects on its previous actions and builds a common understanding of the teamôs 

strengths and weaknesses (Rosen et al., 2011).  The teamôs goal is to improve their 

understanding of the current situation, and determine the consequences of previous actions 

and how any unintended consequences could have been prevented.  As a result, the team can 

benefit from this knowledge in future situations (London, Polzer, & Omoregie, 2005).  These 

learning behaviours support the teamôs ability to change and improve its way of operating, an 

important requirement for successful team adaptation (Kozlowski & Bell, 2008).  To 

complete the team adaptation process, all four team adaptation phases must take place.  

Based on the conceptualization of the team adaptation process as a sequence of the 

phases (Rosen et al., 2011) and empirical findings detailed above, we propose the following:   

 

Proposition 1: When adapting to a new or unexpected event, there is a positive 

relationship between each of the following variables: situation assessment, plan formulation, 

plan execution, and team learning.  In addition to the positive relationship to each other, the 

variables occur in the following sequence: situation assessment Ą plan formulation Ą plan 

execution Ą team learning. 
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 According to the team adaptation process model (Burke et al., 2006; Rosen et al., 

2011), all four phases support teamsô ability to react successfully to a new or unexpected 

situation.  Specifically, multiple studies have provided empirical evidence for the positive 

impact of each team adaptation phase on team adaptive outcomes.  For example, Bristowe 

and colleagues (2012) showed that a clear understanding of the nature of the emergency, such 

as its impact on the team task (i.e., situation assessment), represents an important prerequisite 

for effective teamwork (Bristowe et al., 2012).  Waller (1999) found that the formulation of a 

plan supports the teamôs ability to succeed after a non-routine event has been introduced.  

Similarly, Christian and colleagues (2014) showed that the teamôs ability to respond 

immediately to a given challenge represents a precondition for successful team adaptation, 

findings that demonstrate the importance of plan execution.  Moreover, Kozlowski and Bell 

(2008) found that team learning, in particular learning behaviours such as evaluation of 

previous performance and developing new strategies based on reflections of previous 

mistakes, promoted team adaptation and, in turn, the teamôs performance.  Taking into 

consideration the above findings and the suggestion that all team adaptation phases contribute 

to a teamôs successful adaptation (Burke et al., 2006), we propose: 

 

Proposition 2: After a new or unexpected event, teams that show situation assessment 

Ą plan formulation Ą plan execution Ą team learning perform better than teams that show a 

different or an incomplete phase sequence. 

 

4.3.3 Overview of the Present Research 

We conducted two studies to test our propositions.  In the first study, we empirically 

tested the relationship between the four phases of the team adaptation process.  Specifically, 

we asked 23 student teams three times during a long-term project about all phases of the team 
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adaptation process.  Due to the fact that team adaptation occurred at unpredictable points 

during the project, we collapsed the three points of measurement in a multi-level design (i.e., 

individuals nested in teams and in time-points), resulting in a cross-sectional investigation 

with 69 teams.  In the second laboratory study, with a sample of 70 teams, we observed the 

team adaptation process as it unfolded over time and examined the relationship between the 

different phase sequences and team performance.  By combining these studies, we intend to 

provide the first empirical evidence of the theoretical team adaptation process model, thereby 

looking inside the óblack boxô of this dynamic process. 

4.4 Study 1 

To test Proposition 1, we conducted a field study with 23 teams.  The student teams 

worked on a long-term project, and at three points in time, we measured the four phases of 

the team adaptation process.  Using a multi-level design (i.e., individuals nested in teams and 

in time-points), we treated each time point separately and, thus, pooled the data of all three 

time points resulting in a cross-sectional design.   

In order to explore the relationship between the four phases of the team adaptation 

process (i.e., Proposition 1), we selected specific constructs to function as parameters for the 

four phases of the team adaptation process (Burke et al., 2006; Rosen et al., 2011).   

Specifically, we captured situation assessment by the concept of strategic scanning.  

Strategic scanning refers to the teamôs capacity to scan its environment and identify cues that 

require an adaptive response (Parker & Collins, 2010).  As Crant (2000) highlights, strategic 

scanning supports the teamôs effectiveness in a frequently changing environment.   

We captured plan formulation by the concept of team reflexivity, which describes ñthe 

extent to which group members overtly reflect upon the groupôs objectives, strategies, and 

processes and adapt them to current or anticipated endogenous or environmental 

circumstancesò (West, 1996, p. 559).  Hence, team reflexivity helps teams to be aware of 
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their actionsô consequences and, consequently, find better solutions to challenges.  This 

process has been shown to be positively related to team effectiveness (Hoegl & Parboteeah, 

2006).   

As the coordination of actions between team members represents a main requirement 

for successful plan implementation (Marks et al., 2001), we selected coordination as an 

indicator for plan execution.  Coordination involves activities within determined temporal 

boundaries (e.g., Salas, Sims & Burke, 2005) that significantly contribute to a teamôs high 

performance when adapting (Entin & Serfaty, 1999).   

Finally, we captured team learning with a respective team learning scale (Edmondson, 

1999).  Team learning incorporates reflection on previous experiences, discussion of 

mistakes, and interpretation of actions and their consequences in order to improve future 

teamwork (Rosen et al., 2011).   

Building on the proposition presented previously and focusing on investigating the 

relationship between the four team adaptation phases, we hypothesize: 

 

Hypothesis 1a: When adapting to a new or unexpected event, there is a positive 

relationship between each of the following variables: strategic scanning, team reflexivity, 

coordination, and team learning.   

 

Hypothesis 1b: When adapting to a new or unexpected event, the variables mentioned 

in Hypothesis 1a occur in the following sequence (i.e., mediation model): strategic scanning 

Ą team reflexivity Ą coordination Ą team learning. 
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4.4.1 Method 

Procedure.  The subjects of this study were members of student teams who worked on 

a product development task over eight weeks.  Due to the complexity of the task (i.e., design 

and development of a new product for recycling purposes from an engineering perspective), 

the interdependence among team members, and the constant need to adapt to changing 

demands (e.g., adjustment of idea to available resources, limited budget, change of original 

plan due to existing product), we found these teams to be appropriate for exploring the team 

adaptation process.  At three points in time during the project (T1 = second week; T2 = fifth 

week; T3 = eighth week), we assessed all four team adaptation phases (i.e., strategic 

scanning, team reflexivity, coordination, and team learning).  Additionally, at every point in 

time, we asked how often teams had encountered incidences during the past 2 weeks that 

required them to adjust their way of operating (see Appendix C.1.2).  Due to the fact that 

team adaptation occurred at unpredictable points during the project (teams worked 

independently and had to adjust to changes as they happened), we did not use the different 

time points for longitudinal investigation.  Instead, we pooled all three time points to increase 

our N and the power of the study.   

In order to match the participantsô questionnaires, while ensuring their anonymity, a 

unique code was generated for each individual participant and each team.  

Participants.  The 23 student teams (M = 4.00 individuals per team, MIN = 3.00 

individuals per team, MAX = 9.00 individuals per team, SD = 1.80 across T1, T2 and T3) 

were recruited from an engineering program at a German university.  Some participants did 

not complete all three questionnaires.  As we were interested in collecting information about 

the teams and not about the individual, we used all the data collected from teams with at least 

three team-members completing all three questionnaires (N = 103 individuals at T1, N = 101 

individuals at T2 and N = 93 individuals at T3).  The majority of participants were male 
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(81%), with an average age of 19.55 years (SD = 2.24).  The descriptive statistics with regard 

to the number of individuals per team, described above, also refer to the individuals from 

teams with at least three team-members completing all three questionnaires.  Participants who 

completed all questionnaires were paid 10 Euros (for studyôs ethical approval see Appendix 

C.1.1).   

Measures.  Given that the participants were studying in Germany, all scales were 

translated into German following the ñtranslation and back-translationò strategy (Campbell, 

Brislin, Stewart, & Werner, 1970).  All scales were measured using a 5-point Likert scale 

ranging from 1 (totally disagree) to 5 (totally agree).  

Strategic scanning.  Strategic scanning was measured using a 3-item scale adapted 

from Parker and Collins (2010), which showed satisfactory reliability scores (Ŭ = .78 at T1, Ŭ 

= .83 at T2, Ŭ = .85 at T3).   

 Team reflexivity.  Team reflexivity was assessed with 5 items derived from Hoegl and 

Paroteeah (2006).  Whereas reliability was satisfactory at T2 (Ŭ = .78) and T3 (Ŭ = .79) at 

T3), reliability was slightly lower at T1 (Ŭ = .65).  As reliability at T1 could not be improved 

by the removal of items, we used the scale despite its rather low reliability.  

Coordination.  Coordination was measured using the respective 4-item subscale 

adapted from Lewisôs (2003) scale of transactive memory systems.  The scale was reliable (Ŭ 

= .70 at T1, Ŭ = .78 at T2, Ŭ = .68 at T3).   

Team learning.  Team learning was assessed with 7 items developed by Edmondson 

(1999).  As the reliability analysis did not reveal satisfying results, we removed four items 

from the scale.  The final scale consisted of the following three items: ñTeam members go out 

and get all the information they possibly can from others-such as customers, or other parts of 

the organisation.ò, ñThis team frequently seeks new information that leads us to make 

important changes.ò and ñPeople in this team often speak up to test assumptions about issues 
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under discussion.ò.  The three items were adapted for the purpose of the study (e.g., 

ñcustomersò was replaced by ñtutorsò) and showed the following reliabilities: Ŭ = .66 at T1, Ŭ 

= .72 at T2, Ŭ = .64 at T3.   

Incidents leading to change.  Given that team adaptation is a reaction to an incident, 

we measured the number of incidents that led to a change in the team during the last two 

weeks using the item ñHow many incidents that led to a change within your team, took place 

during the last two weeks?ò.  Participants answered the question on a 5-point scale ranging 

from 1 (none) to 5 (a lot). 

Data analyses.  As mentioned previously, the data was analysed by using the multi-

level approach.  The analysis was conducted on the individual level.  In our multi-level 

model, the individuals were nested in teams, on the one hand, and in time points, on the other 

hand.   

In order to examine the relationships between the team adaptation phases, we ran 

random intercept models with R version 3.3.2 (2014) using the lmer function from the lme4 

package (Bates & Maechler, 2009) and applying the mixed-model formula suggested by 

Bates, Mächler, Bokler and Walker (2014).  For calculating the marginal (i.e., for fixed 

factors) and conditional R squared (i.e., for fixed and random factors) for our model, we used 

the r.squaredGLMM function from the MuMln package (Bartón, 2015).  Following Hofmann 

and Gavinôs (1998) suggestion, we standardized all team adaptation phases prior to analysis 

(see Appendix C.1.3 for R-code). 

4.4.2 Results 

Preliminary Analysis.  In general, teams experienced incidences that required 

changing their workflow at T1 (M = 1.90, SD = .51), at T2 (M = 1.77, SD = .44) and at T3 (M 

= 1.53, SD = .43).  As a result, teams were required to adapt during their project.  Only 1 

team did not indicate having experienced incidences requiring adaptation.  However, taking 
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into consideration the challenging and complex nature of the project, and the information 

provided from the teamôs tutors, we believe that this team faced challenges without being 

aware of them and, therefore, was included in the analysis. In order to examine whether the 

selected parameters for each phase of the team adaptation process could be considered as four 

separate factors, exploratory factor analysis (EFA) was performed with oblimin rotation (see 

Supplemental Material).  Elbow-criteria favored a four-factor solution for T1, T2, and T3.  

Eigenvalue-criterion >1 suggested a four-factor solution at T1 and T3, and a three-factor 

solution for T2 (Appendix C1.4) 

Hypothesis Testing.  Means, standard deviations, and correlations between the study 

variables for each separate time point are presented in Table 4.1. 
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 In order to test Hypothesis 1, we first explored the relationship between the first and 

second phase of team adaptation (i.e., situation assessment in the form of strategic scanning 

and plan formulation in the form of team reflexivity) and found that strategic scanning was 

positively related to team reflexivity (ɓ = .21, p < 0.01).  When analysing the relationship 

between the second and third phase of team adaptation (i.e., plan formulation in the form of 

team reflexivity and plan execution in the form of coordination), team reflexivity was 

positively related to coordination (ɓ = .48, p < 0.01).  Exploring the relationship between the 

last two phases of team adaptation (i.e., plan execution in the form of coordination and team 

learning), we found that coordination was positively related to team learning (ɓ = .38, p < 

0.01).  When examining the relationship between the first and third phase of team adaptation 

(i.e., situation assessment in the form of strategic scanning and plan execution in the form of 

coordination), strategic scanning was positively related to coordination (ɓ = .15, p < 0.01).  

Exploring the relationship between the first and the fourth phase of team adaptation (i.e., 

situation assessment in the form of strategic scanning and team learning), strategic scanning 

was positively related to team learning (ɓ = .37, p < 0.01).  Finally, we examined the 

relationship between the second and fourth phase of the team adaptation process (i.e., plan 

formulation in the form of team reflexivity and team learning) and found that team reflexivity 

was positively related to team learning (ɓ = .62, p < 0.01).  Thus, Hypothesis 1a was 

supported.   

In order to test Hypothesis 1b, we first explored the relationship between the first three 

team adaptation phases (i.e., situation assessment, plan formulation, and plan execution).  We 

found that strategic scanning significantly predicted coordination (ɓ = .15, p < 0.01), and that 

team reflexivity fully mediated this relationship, with a positive indirect effect (ɓ = .45, p < 

0.01) and with the direct path from situation assessment on coordination being no longer 

significant (ɓ = .05, p = 0.20).  Following the Monte Carlo Method (Selig & Preacher, 2008), 
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we found that a bootstrap 95% CI around the indirect effect did not contain zero (.04, .13).  

We then explored the relationship between all four team adaptation phases (i.e., situation 

assessment, plan formulation, plan execution, and team learning).  After testing for mediation 

from strategic scanning through team reflexivity and through coordination to team learning, 

the direct path from strategic scanning to team learning remained significant (ɓ = .23, p < 

0.01).  Conducting a multiple regression, we found that team learning was independently and 

significantly predicted by strategic scanning (ɓ = .37, p < 0.01), team reflexivity (ɓ = .62, p < 

0.01), and coordination (ɓ = .38, p < 0.01).  Thus, Hypothesis 1b was partially supported.  

The results are presented in Table 4.2 and Table 4.3. 

 

Table 4.2  

Hierarchical analysis predicting plan formulation 

Steps and predictor variable ɓ SE ɓ t R
2
GLMM(m) R

2
GLMM(c) 

Step 1:  
     

Situation Assessment        0.15** 0.04 3.66 0.04 0.14 

Step 2:  
     

Situation Assessment      0.05 0.04 1.33 
  

Plan Formulation      0.45** 0.05 7.93 0.22 0.29 

Note.* p < .05. ** p < .001. 
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Table 4.3  

Hierarchical analysis predicting team learning 

Steps and predictor variable ɓ SE ɓ t R
2
GLMM(m) R

2
GLMM(c) 

Step 1:  
     

Situation Assessment       0.37** 0.04 9.08 0.22 0.27 

Step 2: 
     

Situation Assessment     0.25** 0.03 6.88 
  

Plan Formulation     0.51** 0.05 9.85 0.43 0.44 

Step 3: 
     

Situation Assessment     0.25** 0.03 6.70 
  

Plan Formulation     0.45** 0.05 7.99 
  

Plan Execution    0.12 0.05 2.41 0.45 0.47 

Note.* p < .05. ** p < .001. 

 

4.4.3 Discussion 

The aim of Study 1 was to explore the relationship between the four team adaptation 

phases as suggested in the theoretical team adaptation process model of Rosen et al. (2011).  

Our findings confirmed the modelôs suggestions that the team adaptation phases are 

positively related to each other.  Moreover, supporting our predictions, we showed the 

following mediation effect: situation assessment (i.e., assessed with strategic scanning) Ą 

plan formulation (i.e., assessed with team reflexivity) Ą plan execution (i.e., assessed with 

coordination).  Contradicting our predictions, we did not find that the sequence continued 

onto team learning.  Instead, all of the first three team adaptation phases (i.e., situation 

assessment, plan formulation, and plan execution) individually contributed to the team 

learning phase (i.e., all positively and independently related to team learning in a multiple 
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regression).  These last results are in line with the suggestion that team members, due to their 

interdependence, improve how they interact with each other and enhance their effectiveness 

as a whole through various team processes (Salas, Dickinson, Converse, & Tannenbaum, 

1992) and not only through team processes involved during plan execution as the team 

adaptation process model suggests (Burke et al., 2006; Rosen et al., 2011). 

However, the present study had some limitations.  First, our sample size was quite 

small, which is a common drawback of team studies.  Second, the team membersô 

perceptions were used to measure the four team adaptation phases, raising concerns about 

common method bias (Conway & Lance, 2010).  Third, we captured the team adaptation 

phases at three single points in time and not continuously, which is unfortunate given that 

team adaptation describes an unfolding dynamic process (Kozlowski et al., 1999).  Our 

results, however, provide the first empirical support for the relationship between the phases 

of the team adaptation process model.  In addition, these findings were collected from student 

teams that were comparable to project teams in real work settings.  Nevertheless, we believe 

that it is important to extend the empirical basis of our findings by using a larger sample size, 

different methods, and another setting that allows observations of the way the phase-

sequences unfold in real time to provide stronger empirical support for the team adaptation 

process model.   

4.5 Study 2 

The aim of Study 2 was to explore the team adaptation phase sequence after an 

unexpected event and, thus, to capture the overall four-phase team adaptation process.  

Moreover, in an effort to improve our understanding of team performance when facing 

unexpected events, we investigated differences in phases and phase sequences between high- 

and low-performing teams.  Finally, we also wanted to address the limitations of Study 1 by 
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collecting data from a larger sample size, by measuring the four team adaptation phases with 

behavioral observations, and by capturing the dynamic nature of the team adaptation process.  

To achieve these goals, we conducted a laboratory study with 70 teams playing a space-

themed board game.  While performing, all teams experienced an unexpected event.  We 

coded the sequence of the performed team adaptation phases after the unexpected event, 

based on the teamsô communication and behaviour, which allowed representation and 

analysis of temporal dynamics (i.e., the emergence and effects of patterns).  Unlike cross-

sectional and repeated-measures designs (Herndon & Lewis, 2015), sequence methods can be 

used to capture a teamôs behaviour in its continuity as opposed to isolated single events 

(Aisenbrey & Fasang, 2010). 

Specifying the propositions presented previously, for the purpose of Study 2, we pose 

the following hypotheses.  The first set of hypotheses addresses the sequence of two team 

adaptation phases. 

 

Hypothesis 1c: When adapting to an unexpected event, teams will run through the 

following sequences of the team adaptation phases more often than by chance alone: situation 

assessment Ą plan formulation; plan formulation Ą plan execution; plan execution Ą team 

learning; team learning Ą situation assessment. 

 

Hypothesis 1d: When adapting to an unexpected event, teams will run through the 

following sequences of team adaptation phases more often than through any other sequences 

of the same phases: situation assessment Ą plan formulation; plan formulation Ą plan 

execution; plan execution Ą team learning; team learning Ą situation assessment. 
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Hypothesis 2a: When adapting to an unexpected event, high-performing teams will run 

through the following sequences of team adaptation phases more often than low-performing 

teams: situation assessment Ą plan formulation; plan formulation Ą plan execution; plan 

execution Ą team learning; team learning Ą situation assessment. 

 

The next set of hypotheses addresses the sequences of three phases of the team 

adaptation process: 

 

Hypothesis 1e: When adapting to an unexpected event, teams will run through the 

following sequences of team adaptation phases more often than by chance alone: situation 

assessment Ą plan formulation Ą plan execution; plan formulationĄ plan execution Ą 

team learning; plan execution Ą team learning Ą situation assessment. 

 

Hypothesis 1f: When adapting to an unexpected event, teams will run through the 

following sequences of team adaptation phases more often than through any other sequences 

of the same phases: situation assessment Ą plan formulation Ą plan execution; plan 

formulationĄ plan execution Ą team learning; plan execution Ą team learning Ą situation 

assessment. 

 

Hypothesis 2b: When adapting to an unexpected event, high-performing teams will run 

through the following sequences of team adaptation phases more often than low-performing 

teams: situation assessment Ą plan formulation Ą plan execution; plan formulationĄ plan 

execution Ą team learning; plan execution Ą team learning Ą situation assessment. 
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4.5.1 Method  

Participants.  We randomly assigned 288 participants to 72 four-member teams.  The 

majority of participants was female (56%) and students (92%), of different national 

backgrounds (76% German, 13.7% other EU-Countries, 10.3% Non-EU-Countries), and with 

an average age of 25.71 years (SD = 7.23).  Participants were compensated with four Euros 

and could additionally earn up to 20 Euros based on their teamôs performance. 

Procedure.  We used data that were originally collected for the purpose of another 

study (see Georganta & Brodbeck, 2016
4
).  In this study, four-member teams played a 

simplified version of Space Alert (Heidelberger Verlag, 2008), a space-themed board game.  

The team members had to coordinate with each other under time pressure, protect their 

spaceship, and eliminate an external threat.  The 72 teams performed one trial mission and 

four standard missions.  Each mission consisted of seven one-minute rounds; during each 

round, each team member could perform one action (i.e., attack, move, navigate, or load 

energy).  All missions were video-recorded.  

  For Study 2, we used only the fourth missionôs video recordings and team 

performance data for the following reasons:  during the first three standard missions, half of 

the teams experienced changes, whereas the other half of the teams experienced no changes 

while performing; the effect of different changes versus no changes during the first three 

rounds was, however, not the focus of Study 2 (for these results see Georganta & Brodbeck, 

2016).  In contrast, in the fourth mission all teams experienced the same unexpected event, 

which was a new event to all teams.  The reaction to this new and unexpected event in the 

fourth mission represented the basis for the analysis in the current study; no difference 

                                                           
4
 The data for the current paper came from a dataset that was originally collected for Georgantaôs and 

Brodbeckôs study (2016).  The current study, however, targets the complete team communication and behaviors 

and thus, the sequence of the team adaptation phases during the task mission, in contrast to Georgantaôs and 

Brodbeckôs study (2016) where the team adaptation phases were measured as demonstrated during the overall 

mission.  Team performance is used in both studies. There is no other overlap between these two studies in 

terms of hypotheses or studied variables. 
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between the two experimental groups was found in terms of their performance during the 

fourth mission (t (70) = -.30, p = .762).  We excluded two teams due to poor sound quality in 

their video recordings.  Therefore, our final dataset contained 280 individuals in 70 four-

member teams.  

For the coding described below, we transcribed the team membersô communication 

during the fourth mission (see Appendix C.2.1).   

Measures. 

Team Adaptation Phases.  Two raters, knowledgeable of the team adaptation literature, 

independently coded the team adaptation phases of eight teams, by using the transcribed 

communication and by watching corresponding video recordings.  By using the video 

recordings, raters were also able to code team-member behaviours that were not explicitly 

expressed.  Definitions and behavioural examples of the Behaviorally Anchored Rating 

Scales for measuring the four team adaptation phases were used as guidance (Georganta, 

Merk, & Brodbeck, 2016; Georganta, Blum, & Brodbeck, 2017).  In this way, we obtained 

494 coded incidents with a good interrater-reliability among the raters (Krippendorffôs Alpha 

= .69; Cicchetti, 1994).  After this step, the raters discussed their differing coded incidents, 

came to a consensus, and achieved a mutual understanding.  As a next step, following the 

same procedure, the raters independently coded the team adaptation phases of the remaining 

64 teams that resulted in 2.740 coded incidents.  The interrater-agreement among the raters 

was excellent (Krippendorffôs Alpha = .86).  All remaining disagreements were resolved via 

discussion (Appendic C.2.2).   

When teams remained in one phase (i.e., several statements that were directly following 

each other indicating the same phase), all statements of that phase were summarized and 

represented by one code.  This procedure resulted in 1.734 team-level coded phases.  

Examples of the coded incidents are presented in Table 4.4.  
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Team Performance.  Team performance was measured based on the number of rounds 

each team needed to successfully complete the fourth mission.  At least three out of seven 

rounds were needed to successfully complete the mission.  Teams received the highest 

performance score when they completed the mission in three out of seven rounds.  For each 

additional round that the teams needed to complete the mission, the team performance score 

was reduced by one point.  Team performance scores ranged on a scale from 4 (i.e., task 

completed in third round) to 0 (i.e., task completed in seventh round). 

Data Analysis.  We investigated the frequency of theory-conform (e.g., situation 

assessment Ą plan formulation, also see hypotheses) and theory-non-conform phase-

sequences (e.g., situation Assessment Ą plan execution, also see hypotheses) with lag 

sequential analysis.  We also compared the frequency of theory-conform versus theory non-

conform sequences between high- and low-performing teams.   

Lag sequential analysis allows for examining patterns in sequentially coded events.  

With this analysis, it is possible to determine which of these patterns occur more or less often 

than others or than random occurrence and to relate such patterns to outcome variables such 

as performance (Bakeman & Gottman, 1986; Bakeman & Quera, 2011; Kolbe et al., 2014).  

Based on the formula suggested by Bakeman and Gottman (1986, p.140), at least 153 coded 

phases were required to perform our analysis, a number that we exceeded with our 1.734 

coded-phases. 

  To investigate whether the expected two-phase sequences occurred significantly more 

often than by chance alone, we performed a log-linear analysis with the following generated 

sequence matrix: 4 Antecedent Phase categories (i.e., situation assessment, plan formulation, 

plan execution, and team learning) x 4 Consequence Phase 1 categories (i.e., situation 

assessment, plan formulation, plan execution, and team learning).   
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To investigate whether the expected three-phase sequences occurred significantly more 

often than by chance alone, we performed a log-linear analysis with the following generated 

sequence matrix: 4 Antecedent Phase categories x 4 Consequence Phase 1 categories x 4 

Consequence Phase 2 categories (i.e., situation assessment, plan formulation, plan execution, 

and team learning).  For example of sequence matrix see Appendix C.2.3.  

To compare high-performing and low-performing teams with respect to the frequency 

of theory-conform phase sequences, a 20-percentile split was performed.  Similar splits were 

conducted in previous studies (e.g., Bowers, Jentsch, Salas, & Brown, 1998; Grote, Kolbe, 

Zala-Mezö, Bienefeld-Seall & Künzle, 2010).  Fourteen teams were in the bottom 20th
 

percentile (i.e., team performance < 3; M = 1.79, SD = 0.15) and 27 teams were in the top 

20th percentile (i.e., team performance > 3; M = 4.00, SD = 0.00); the groups differed 

significantly in their performance (t(39) = -20.11, p < 0.01).   

To investigate whether theory-conform two-phase sequences occurred significantly 

more often than by chance alone for both high- and low-performing teams, we performed a 

log-linear analysis with the following generated sequence matrix: 2 Group (high- and low-

performing group) x 4 Antecedent Phase categories x 4 Consequence Phase 1 categories.  To 

investigate whether theory-conform three-phase sequences occurred significantly more often 

than by chance alone for high- and low-performing teams, we performed a log-linear analysis 

with the following generated sequence matrix: 2 Group (high- and low-performing group) x 4 

Antecedent Phase categories x 4 Consequence Phase 1 categories x 4 Consequence Phase 2 

categories. 

To investigate whether theory-conform two- and three-phase sequences were performed 

significantly more often than theory-non-conform phase sequences and to investigate whether 

high-performing teams performed significantly more often theory-conform two- and three-

phase sequences than low-performing teams, transition frequencies were determined for all 
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possible two- and three-phase sequences and z statistics were applied.  All analyses were 

calculated with SPSS (IBM SPSS Statistics Version 24).   

4.5.2 Results 

 Two-Phase Sequences.  Z scores indicated that situation assessment was followed by 

plan formulation (z = 4.63, p < .001), plan formulation was followed by plan execution (z = 

4.50, p < .001), plan execution was followed by team learning (z = 2.95, p = .003), and team 

learning was followed by situation assessment (z = 3.21, p = .001) significantly more often 

than by chance alone.  Thus, Hypothesis 1c was supported. 

To test whether the above theory-conform two-phase sequences were performed 

significantly more often than theory-non-conform two-phase sequences, chi-square analyses 

were performed.  Results showed that situation assessment was significantly more often 

followed by plan formulation than by another team adaptation phase (ɢ
2
(1) 123.84, p < .001), 

as expected.  There was no significant difference between plan formulation being followed by 

plan execution than by another team adaptation phase (ɢ
2
(1) 1.15, p = .282), in contrast to our 

expectations.  Plan execution was significantly more often followed by another team 

adaptation phase than by team learning (ɢ
2
(1) 225.62, p < .001) and team learning was 

significantly more often followed by another team adaptation phase than by situation 

assessment (ɢ
2
(1) 29.51, p < .001), in contrast to our assumptions.  Hence, Hypothesis 1d was 

only supported for the sequence situation assessment Ą plan formulation. 

Three-Phase Sequences.  Z scores indicated that situation assessment was followed by 

plan formulation that was followed by plan execution (z = 4.06, p < .001), plan formulation 

was followed by plan execution that was followed by team learning (z = 2.63, p = .009) and 

team learning was followed by situation assessment that was followed by plan formulation (z 

= 3.07, p = .002) significantly more often than by chance alone.  Thus, Hypothesis 1e was 

supported. 
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To test whether the above theory-conform three-phase sequences were performed 

significantly more often than theory-non-conform three-phase sequences, chi-square analyses 

were performed.  In contrast to our expectations, situation assessment followed by plan 

formulation was not significantly more often followed by plan execution than by another 

team adaptation phase (ɢ
2
(1) = 1.93, p = .165).  Moreover, plan formulation followed by plan 

execution was not significantly more often followed by team learning but was instead 

significantly more often followed by plan formulation than any other team adaptation phase 

(ɢ
2
(1) = 6.82, p = .009).  Team learning followed by situation assessment was significantly 

more often followed by plan formulation than by another team adaptation phase (ɢ
2
(1)=17.16, 

p < .001) as expected.  Thus, Hypothesis 1f was only supported for the sequence team 

learning Ą situation assessment Ą plan formulation. 

The frequencies for all possible two- and three-phase sequences and their z values are 

presented in Table 4.5 and Table 4.6. 
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Table 4.5  

Z values for the two-phase team adaptation sequences 

  Consequence 1 

 

Situation 

Assessment 

 

Plan  

Formulation 

 

Plan  

Execution 

 

Team  

Learning 

Antecedent z p n   z p n   z p n   z p n 

Situation 

Assessment 
0.00 1.000 0 

 
4.63 0.000 355 

 
3.41 0.001 63 

 
3.24 0.001 51 

Plan 

Formulation 
4.50 0.000 293 

 
0.00 1.000 0 

 
4.50 0.000 305 

 
3.62 0.000 85 

Plan 

Execution 
3.77 0.000 102 

 
4.27 0.000 210 

 
0.00 1.000 0 

 
2.95 0.003 33 

Team 

Learning 
3.21 0.001 48 

 
3.62 0.000 84 

 
2.95 0.003 33 

 
0.00 1.000 0 

Note. N = 70 Teams. 
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High- and Low-performing Teams.   

  Two-Phase Sequences. Z scores indicated that situation assessment was followed by 

plan formulation (z = 3.85, p < .001 for high-performing teams; z = 3.70, p < .001 for low-

performing teams), plan formulation was followed by plan execution (z = 3.75, p < .001 for 

high-performing teams; z = 3.64, p < .001 for low-performing teams), and team learning was 

followed by situation assessment (z = 2.39, p = .017 for high-performing teams; z = 3.43, p = 

.015 for low-performing teams) significantly more often than by chance alone for both high- 

and low-performing teams.   

Plan execution was followed by team learning significantly more often than by chance 

alone only for high-performing teams (z = 2.43, p = .015).  However, in contrast to our 

expectations, situation assessment followed by plan formulation (ɢ
2
(1) = 1.40, p = .235), plan 

formulation followed by plan execution (ɢ
2
(1) = 0.84, p = .356), plan execution followed by 

team learning (ɢ
2
(1) = 1.41, p = .234) was not performed significantly more often for high- 

than low-performing teams.  Moreover, team learning followed by situation assessment was 

performed significantly less often for high- than low-performing teams (ɢ
2
(1) = 5.38, p = 

.020), in contrast to our expectations.  Thus, Hypothesis 2a was not supported. 

Results also showed that high-performing teams performed after team learning 

significantly more often plan formulation (ɢ
2
(1) = 17.55, p < .001) and plan execution (ɢ

2
(1) 

= 12.13, p < .001) than low performing teams, findings that were not expected.   

 Three-Phase Sequences.  Z scores indicated that situation assessment was followed by 

plan formulation that was followed by plan execution (z = 3.20, p = .001 for high-performing 

teams; z = 3.01, p = .001 for low-performing teams), and that team learning was followed by 

situation assessment that was followed by plan formulation (z = 2.23, p = .026 for high-

performing teams; z = 2.02, p = .022 for low-performing teams) significantly more often than 

by chance alone for both high- and low-performing teams.  Plan formulation followed by 
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plan execution that was followed by team learning was significantly more often performed 

than by chance alone only for high-performing teams (z = 2.17, p = .030).  However, in 

contrast to our expectations, situation assessment followed by plan formulation that was 

followed by plan execution (ɢ
2
(1) = 0.56, p = .451), plan formulation followed by plan 

execution that was followed by team learning (ɢ
2
(1) = 1.69, p = .192) was not significantly 

more often performed for high- than low-performing teams.  Moreover, plan execution 

followed by team learning significantly less often followed by situation assessment than by 

another team adaptation phase (ɢ
2
(1) = 6.85, p = .008), in contrast to our expectations.  Thus, 

Hypothesis 2b was not supported. 

 Results also showed that team learning followed by plan formulation that was followed 

by plan execution was significantly more often performed than chance alone for high-

performing teams (z = 2.43, p = .015).  This three-phase sequence (i.e., team learning Ą plan 

formulation Ą plan execution) was significantly more often performed by high- than low-

performing teams (ɢ
2
 (1) = 4.24, p = .039), findings that were not expected.   

The frequencies for all possible two- and three-phase sequences for high- and low-

performing teams and their z values are presented in Table 4.7 and Table 4.8. 
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Additional Analyses.  In contrast to our expectations, high- performing teams did not 

significantly differ from low-performing teams in their performed theory-conform phase 

sequences but instead in performed theory-non-conform phase sequences.  In order to 

investigate in more detail the differences between high- and low-performing teams with 

respect to their performed sequences and gain better understanding of these unexpected 

findings, we split the overall communication of each team into the first- and second-half of 

the mission. 

During the first-half of the mission, high performing teams performed significantly 

more situation assessment (ɢ
2
(1) = 5.76, p = .016) and plan formulation (ɢ

2
(1) = 4.23, p = 

.040) than low-performing teams.  There were no significant differences in any two-phase 

sequences between the two groups.  With regards to three-phase sequences, situation 

assessment followed by plan formulation was significantly more often followed by situation 

assessment than by any other team adaptation phase for high- than low-performing teams 

(ɢ
2
(1) = 4.08, p = .043).  There were no significant differences in any other three-phase 

sequences between the two groups.   

In the second half, high-performing teams exhibited significantly more plan 

formulation (ɢ
2
(1) = 4.22, p = .040) and team learning (ɢ

2
(1) = 4.24, p = .039) than low-

performing teams.  There were no significant differences in any two- or three- phase 

sequences between the two groups.   

The frequencies for all possible two- and three-phase sequences and their z values for 

the first- and second-half of both high- and low-performing teams are presented in Table 4.9 

until Table 4.12. 
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4.5.3 Discussion 

The aim of Study 2 was to capture the overall team adaptation process, explore whether 

teams perform the sequence of the team adaptation phases as suggested in the team 

adaptation process model of Rosen et al. (2011), and investigate the possible differences 

between high- and low-performing teams in terms of their performed phase sequences.  

The present study contributes to the theoretical team adaptation process field, by 

empirically supporting the suggested two-phase (i.e., situation assessment Ą plan 

formulation, plan formulation Ą plan execution, plan execution Ą team learning, and team 

learning Ą situation assessment) and three-phase sequences (i.e., situation assessment Ą 

plan formulation Ą plan execution, plan formulation Ą plan execution Ą team learning, and 

team learning Ą situation assessment Ą plan formulation) that teams perform in the face of 

an unexpected event.  Extending the theoretical model of Rosen and colleagues (2011), we 

also found, in contrast to our expectations, that plan formulation, plan execution, and team 

learning can be followed by other team adaptation phases in addition to their according-to-

theory subsequent phases.  

In contrast to our assumptions, both high- and low-performing teams performed 

significantly more often than by chance alone theory-conform phase sequences, without any 

significant differences between the two groups.  Expanding the theoretical suggestion that a 

successful performance of all four phases is sufficient for high team outcomes when adapting 

to circumstantial changes (Burke et al., 2006), we found significant differences between high- 

and low-performing teams with regards to specific team adaptation phases and theory-non-

conform team adaptation phase sequences.  Specifically, our results showed that team 

learning was significantly more often followed by plan formulation and by plan execution 

and less often by situation assessment for high- than low-performing teams.  This is possibly 

due to the fact that success in changing environments requires not only recognizing the need 
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for change and reflecting on previous actions but most importantly the actual implementation 

of this knowledge into action (Edmondson, 2002).   

Additionally, we found that during the first half of the mission, high-performing teams 

performed significantly more situation assessment and plan formulation compared to low-

performing teams.  Moreover, for high-performing teams, situation assessment followed by 

plan formulation was significantly more often followed by situation assessment than by any 

other phase than for low-performing teams.  During the second-half of the mission, high-

performing teams performed significantly more plan formulation and team learning than low-

performing teams.  

Considering the dynamic nature of team adaptation, we provided empirical support of 

the team adaptation process model (Burke et al., 2006; Rosen et al., 2011) and expanded it by 

illustrating the complexity of how this process really unfolds over time.  In addition, we 

responded to the need for a better understanding of the overall team adaptation process and of 

the factors that support teams to successfully perform in the face of unexpected events. 

4.6 General Discussion 

The goal of the present work was to overcome the common phenomenon in team 

research, where developed team dynamic models are rarely empirically examined (Collins, 

Gibson, Quigley, & Parker, 2016) and to provide insights into the team adaptation process.  

With our studies, we provide the first empirical support of the positive relationships and 

sequences between the different phases (i.e., situation assessment Ą plan formulation Ą plan 

execution Ą team learning) involved in the team adaptation process (Burke et al., 2006; 

Rosen et al., 2011).  In addition to this contribution, our findings illustrate that the theoretical 

four-phase team adaptation process does not reflect the complexity of how the team 

adaptation process really unfolds over time.  When there is a need to adapt, teams also 
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execute theory-non-conform phase sequences while an according-to-theory executed phase 

sequence does not guarantee a successful adaptive performance.   

One of our main contributions is that, in addition to the empirical support of the four-

phase process, our findings extend these theoretical suggestions by revealing that teams, in 

the face of an unexpected event, do not always perform the team adaptation phases in the 

according-to-theory order.  For instance, we showed that team learning was not always 

followed by situation assessment but also by plan formulation and plan execution.  These 

findings are, however, in line with the notion of team learning as a process.  During team 

learning, teams evaluate and reflect on their past actions, and as an immediate response, it is 

very likely that this knowledge will improve and guide their next steps (Rench, 2014; Santos 

et al., 2016).  Reflecting on teamôs actions, questioning goals, and recognizing mistakes and 

weaknesses can positively influence different team processes and hence, the teamôs 

effectiveness (e.g., Van den Bossche et al., 2006).  As Buchanan and Huczynski have 

highlighted (1997, p.107), learning ñcomprises the process of acquiring knowledge through 

experience, which leads to a change in behaviorò, an argument which is not limited only to 

scanning behaviours (i.e., situation assessment) but also extends to the teamôs overall 

functioning. 

Another interesting finding is that teams moved to plan execution after plan 

formulation and then moved again backwards to plan formulation.  Marks and colleagues 

(2001), more than 15 years ago, suggested that teams can move back and forward between 

action phases (e.g., coordination and monitoring) and transition phases (e.g., planning).  

Similarly, non-sequential models of team development have long suggested that teams shift 

between different developmental stages depending on temporal or structural issues (e.g., De-

Sanctis & Poole, 1994; Gersick, 1991) and do not necessarily develop progressively.  One 

possible explanation of our findings is that after plan execution, the teams went back to a 
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different type of planning process (e.g., reactive planning) compared to the previous planning 

process (e.g., contingency planning).  It is possible that while teams were executing their 

original plan, they realized that some adjustments were needed, such as redistribution of roles 

and responsibilities, and, therefore, turned back to plan formulation possibly in the form of 

reactive planning.  Reactive planning, which describes the teamôs on-the-fly planning in 

response to changing circumstances (Marks et al., 2011), has been found to be more strongly 

related to coordination and performance compared to deliberate or contingency planning, 

which take place at the beginning (DeChurch & Haas, 2008).   

Filling an essential gap in the team adaptation research with regards to the 

uninvestigated relationship between the actual team adaptation process and performance, our 

findings reveal that executing a theory-conform phase sequence does not ensure a successful 

team adaptive performance.  For instance, in high-performing teams, team learning was 

significantly more often followed by plan formulation and by plan execution and less often 

by situation assessment than in low-performing teams.  One possible explanation is that the 

evaluation that took place during team learning resulted in different conclusions about where 

the team stands, and how it performed so far and, thus, in different next steps for high- and 

low-performing teams.  As Rench has argued (2014), the feedback received during team 

learning impacts to which previous phase the team will shift back.  Hence, we believe that 

high-performing teams shifted back to planning based on the knowledge collected during 

team learning to change their strategy or reframe their goal, or continued with executing their 

plan.  On the contrary, low-performing teams based on the knowledge collected during team 

learning possibly realized that their situation was originally not diagnosed appropriately and, 

therefore, had to shift back to an earlier phase than high-performing teams (i.e., situation 

assessment) and scan again their environment in order to be able to move forward.  Another 

possible explanation is that high-performing teams were more open about admitting their 
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mistakes and questioning their practices during team learning that, in turn, enabled them to 

realize where they stand and implement any necessary changes.  On the contrary, low-

performing teams may not have openly discussed what went well or poorly in order to 

effectively adjust their plans and actions and, therefore, went back to situation assessment to 

look again for what they have may possibly missed, instead of moving directly into action.   

Another interesting finding is that, during the first half of the task, high-performing 

teams performed significantly more situation assessment than low performing teams.  These 

results also support the above-mentioned arguments that low-performing teams did not 

appropriately diagnose their situation after the change was introduced.  It is possible that 

high-performing teams, shortly after the introduction of the unexpected change, gained a 

more complete picture of the situational demands and how these demands should be 

translated in their plans and actions in contrast to low-performing teams.  Situation 

assessment represents an important prerequisite in any performance situation (Patrick, James, 

Ahmed, & Halliday, 2006), and, especially under challenging circumstances, not only 

assessing the environment but also being aware of the significance of the current conditions is 

needed to avoid poor outcomes (e.g., Cooper, Endacott, & Cant, 2010).   

Overall, the current work represents one of the first attempts to advance our 

understanding with regards to the team adaptation process.  This research has found 

promising results reflecting the complexity of how the team adaptation process really unfolds 

over time.  Based on the fact that this complexity has been so far neglected, we believe that 

an extension of the model capturing all possible phase sequences and illustrating their 

multiple occurrences is needed.  In particular, the theoretical model should take into 

consideration the fact that teams can go back to a previous phase during the same team 

adaptation process.  Moreover, the impact of moving to a previous phase on team outcomes 

should be taken into account.  Finally, we believe that the model should also incorporate the 
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aspect of time and highlight the different impact that team adaptation phases can have on 

team outcomes depending on the teamôs life- or task-cycle. 

4.6.1 Limitations and Future Research 

Despite the promising results of the present research, some critical remarks should be 

taken into account when planning future studies.  In particular, the task and laboratory setting 

of Study 2 may limit the generalizability of our findings due to the lack of external validity, 

although, it was appropriate in order to address these hitherto theoretical assumptions while 

minimizing extraneous effects.  Counterbalancing this limitation, Study 1 mirrored, to a great 

extent, organisational conditions.  Nevertheless, we believe that future research should 

investigate the team adaptation phases, their relationship and sequence within the 

organisational setting, while capturing the dynamic team adaptation process with behavioural 

observations and self-assessment measures. 

Another limitation for both our studies is that we did not capture the team adaptation 

process across a longer period of time.  The results of Study 2, regardless of the short team 

task, did reveal some significant differences with regards to the importance of some team 

adaptation phases and their performed order in the first compared to second half of the team 

task, however, without capturing the overall picture.  Future research should investigate the 

team adaptation process longitudinally, for instance, by continuously observing and 

collecting data from teams working towards an important and challenging deadline.  As 

Walls and Schafer (2006) have suggested, there is a need for óóintensiveôô longitudinal 

designs with a number of measurements. 

One important limitation is that our studies preclude the possibility of determining 

causality.  Specifically, in Study 1 we were not able to capture the dynamism of the team 

adaptation process and, consequently, draw any conclusions with regards to the causal 

relationships between the team adaptation phases.  Similarly, in Study 2, we were not able to 
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determine whether, for instance, situation assessment during the first-half of the task led to 

high team performance, or whether because the teams performing well engaged early in 

scanning behaviours.  Taking into consideration these restrictions, it is suggested that future 

research should clarify these directions by collecting longitudinal data while assuring that the 

measured phases reflect the same team adaptation process. 

A further limitation is that we only captured the phases performed and not their quality 

or specific content.  For instance, the multidimensionality of team planning was neglected, 

although empirical findings have shown the importance of reactive planning compared to 

deliberate or contingency planning under novel or unexpected circumstances (DeChurch & 

Haas, 2008).  Moreover, Mathieu and Schulze (2006) showed that the quality of formulated 

plans can directly promote team performance.  Similarly, proper phraseology to communicate 

to team members can also enhance team performance (Smith-Jentsch, Johnston, & Payne, 

1998).  Taking this evidence into consideration, we believe that future research should 

capture the quality and content of the performed team adaptation phases and investigate their 

impact on successful team adaptation.  

Finally, we suggest that future studies should measure the teamsô emergent states, such 

as team psychological safety, team trust and shared mental models, in addition to the team 

adaptation phases, as research has continuously shown its relevance when adapting to 

challenging circumstances.  In support of this view, Christian and colleagues (2017) showed 

that team cognition was strongly related to team adaptive performance in a recent meta-

analytic review.  

4.6.2 Practical Implications 

Given the importance of team adaptation in todayôs organizations, the present study can 

provide unique insights into how to support teams when facing new challenges.  Specifically, 

we believe that teams should be encouraged, for instance by their leader, to assess extensively 
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their environment, their situation, and impact on their task immediately after a change has 

been introduced.  This immediate assessment will help them achieve as soon as possible a 

clear picture with regards to what they are facing and support them moving forward.  In 

addition to this, teams should be encouraged to reflect openly about their previous actions 

and identify mistakes and weaknesses and then use this knowledge directly into plan 

formulation and execution.  Moreover, we believe that, during the teamôs life span, team 

leaders should support a positive team adaptation culture and a safe environment in order for 

team members to openly share their concerns.  This protected environment will, in turn, lead 

to a better understanding of each situation and to a more transparent and constructive way in 

dealing with it.  Making team members feel secure and capable of changing their behaviours, 

even when these behaviours contradict the expectations or goals, leads to positive team 

outcomes (e.g., Edmondson, 1999; Schaubroeck, Lam, & Peng, 2011).  Finally, these 

suggestions could be incorporated within team development or training interventions given 

the empirical support of these interventions to promote effective teamwork (Day, Gronn, & 

Salas, 2004). 

4.6.3 Conclusion 

With our work ï a cross-sectional field and a laboratory study ï we contribute to both 

team adaptation theory and research by providing the first empirical support of the positive 

relationships between the four phases of the team adaptation process and their performed 

sequence under challenging circumstances.  In addition to this contribution, we expand these 

so far theoretical assumptions by showing that teams perform both theory-conform and 

theory-non-conform phase sequences when adapting to an unexpected change.  Moreover, we 

contradict the theoretical suggestions by showing that executing a theory-conform phase 

sequence does not guarantee high team outcomes; performance differences are related to the 

timing of the performed phases and to theory-non-conform phase sequences.  Finally, our 
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research contributes to the team adaptation practice by providing a better insight into how to 

improve the teamsô capacity to successfully adapt. 
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5 General Discussion 

The general purpose of my thesis was to provide a better understanding of the way 

teams function when confronted with unexpected and novel circumstances, and a better 

understanding of the reasons why some teams are more effective than others in the face of 

such adaptive demands.  Specifically, my goal was to empirically investigate the so far 

theoretical four-phase team adaptation process as suggested by Rosen et al. (2011) and 

provide evidence in regard to its suitability for describing and explaining this complex and 

relevant phenomenon.  In the three previous chapters (i.e., Chapter 2-4), five empirical 

studies were presented contributing to this purpose.  The aim of the general discussion is to 

offer a general overview of these five studies and their results as well as their contribution as 

a whole to the team adaptation theory, research, and practice.   

Firstly, I will summarize the main results of the three previous chapters addressing the 

five research questions of this thesis.  Secondly, I will emphasize the contributions of my 

work to the team adaptation theory and research.  Thirdly, I will discuss the limitations of the 

present thesis and the implications for future research and practice
5
. 

5.1 Summary of the Research 

Change is an ever-present reality especially in modern organizations that are faced with 

high levels of unpredictability, complexity, and instability.  As a result, teams represent the 

organizationsô basic element to deal with these challenges (Mathieu, Hollenbeck,van 

Krippenberg, & Ilgen, 2017).  To support teams and consequently, their organizations to 

successfully respond to these demands, this thesis aimed to capture, comprehend, and explain 

how the process of team adaptation is in fact performed.  Team adaptation, as a process, 

describes the adjustments of a team in response to unfamiliar or unexpected circumstances 

that differ from a teamôs original requirements and execution strategy (e.g., Maynard et al., 

                                                           
5
 In the general discussion I will generally use the term ĂIñ. However, when talking about a specific study, I will 

switch to the term Ăweñ, which refers to the respective co-authors as provided in the previous chapters.  
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2015).  The empirical work presented in this thesis sought to investigate the team adaptation 

process as described in the most recent theoretical model (Rosen et al., 2011) and to examine 

its hitherto theoretical relationships with other team constructs such as previous team 

adaptation exposure and post-change team performance.  

In Chapter 2, two empirical studies were presented for addressing the first research 

question and, hence, for capturing directly the overall four-phase team adaptation process as 

proposed by Rosen et al. (2011).  Four behaviorally anchored rating scales (BARS) were 

developed and successfully validated to capture the multidimensionality and complexity of 

the team adaptation process.  By using this instrument, in Chapter 3, one empirical study was 

presented for addressing the second and the third research question of this thesis and thus for 

investigating how the team adaptation process is influenced by team properties and how the 

team adaptation process influences in turn team outcomes.  The first empirical findings of the 

overall four-phase team adaptation process as proposed by Rosen et al. (2011) and its 

relationship to developed team properties and team adaptive outcomes were found.  Building 

on this evidence, in the following studies of Chapter 4, the fourth and fifth research question 

of my thesis were addressed by investigating whether the team adaptation process is 

performed as a sequence of four consecutive phases as Rosen et al. suggest (2011), and 

whether this process is in turn advantageous for team adaptive performance (e.g., Burke et 

al., 2006).  Results confirmed that the phases are executed in the according-to-theory order; 

however, findings demonstrated that teams also perform theory-non-conform phase 

sequences.  Post-change performance was related to the timing of the performed phases and 

to theory-non-conform phase-sequences. 

Overall, the results confirmed the positive relationship between the four phases of the 

team adaptation process (i.e., Study 2, Study 4).  Additionally, findings supported the positive 

impact of previous adaptation exposure and updated team cognitive structures to the four-
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phase team adaptation process (i.e., Study 3).  However, results highlighted that the actual 

team adaptation process is more complex than theory suggests, as teams performing all 

possible phase sequences, both theory-conform and theory-non-conform when adapting (i.e., 

Study 5).  Finally, some but not all team adaptation phases and phase-sequences were related 

to high team adaptive outcomes, in contrast to theoretical suggestions (i.e., Study 3, Study 5).   

The present thesis provided the first empirical findings of the four-phase team 

adaptation process model (Rosen et al., 2011) from both laboratory and field studies.  The 

cross-sectional design allowed us to examine the basic relationships of our variables, while 

the experimental design allowed us to draw causal conclusions.  The developed and validated 

behavioral instrument for capturing the overall four-phase team adaptation process, enabled 

us to capture the team process behaviors as well as the dynamism and multidimensionality of 

this phenomenon.  In Table 5.1, a detailed overview of the research questions, goals and 

propositions, main results and contributions of this thesis is presented.  
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5.2 Contributions 

5.2.1 Support and Extension of the Team Adaptation Process Model  

The research presented in this thesis supported to a great extent the team adaptation 

theory in general (e.g, Christian et al., 2017) and the theoretical model of the team adaptation 

process in particular (Burke et al., 2006; Rosen et al., 2011).  For instance, we found a 

positive relationship between the four team adaptation phases (Rosen et al., 2011) and 

showed that updated team cognitive structures represent the mediating mechanism in the 

positive relationship between developed team properties and the process itself (e.g., Ren & 

Argote, 2011; Uitdewilligen et al., 2013).  However, it was also demonstrated that the team 

adaptation process model of Rosen et al. (2011) does not adequately reflect how the team 

adaptation process is in fact performed.   

In the face of adaptation requirements, teams performed all possible phase-sequences, 

and not only theory-conform.  Moreover, neither theory-conform phase sequences nor a 

complete team adaptation process guaranteed high team adaptive outcomes; different phases 

and phase-sequences were positively related to team outcomes depending on the time 

performed.  Therefore, it seems reasonable to argue that some phases or phase-sequences are 

more supportive than others, depending on the situational demands (e.g., adaptation trigger) 

or on the timing of the executed team actions (e.g., first-half of team task).  Ilgen, 

Hollenbeck, Johnson, and Jundt (2005) argued that the timing of team behaviors and not just 

the executed behaviors are crucial for improving team performance.  Overall, the results of 

this thesis highlight the need to extend the team adaptation process model of Rosen et al. 

(2011) based on the empirical findings that our studies provided.  Building on this evidence, 

an extended working model of the team adaptation process is presented (Figure 5.1). 

In this working model, the team adaptation process is still constituted of four phases 

(i.e., situation assessment, plan formulation, plan execution, and team learning) that are 
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positively related to each another.  Extending existing models (Burke et al., 2006; Rosen et 

al., 2011), it is also suggested that the team adaptation phases are performed multiple times 

and are executed in all possible phase-sequence combinations within the same team 

adaptation cycle.  Similarly to general team adaptation frameworks (e.g., Maynard et al., 

2015), it is supported that team inputs including developed team properties influence the 

overall team adaptation process.   

Regarding the role of emergent states (e.g., TMS development), it is suggested that they 

have an impact on the team adaptation process and are, in turn, affected by the teamôs 

adjustment to the circumstantial changes and, thus, by the team adaptation process itself.  As 

Marks et al. (2000) have argued, team emergent states serve as both inputs and outputs of 

team processes.  In line with research conducted to date (e.g., Mathieu et al., 2008) and with 

our evidence, it is also suggested that the emergent states represent the mediating mechanism 

between team inputs and the team adaptation process.   

As far as the impact of the team adaptation process on team adaptive outcomes (e.g., 

post-change team performance) is concerned, it is suggested that this relationship is 

moderated by the timing of the executed phases and the nature of the change that triggers the 

need to adapt (i.e., adaptation trigger).  In support of the last suggestion, there are recent 

meta-analytic findings demonstrating the moderating role of the adaptation trigger between 

single team adaptation process-components and team adaptive performance (Christian et al., 

2017).   

I strongly believe that the working model illustrated below mirrors successfully the 

complexity of the team adaptation process while at the same time provides a straight-forward 

framework for upcoming studies to build on.  This model should guide future research to 

examine the relationships proposed, so that in the next years, empirical papers do not lag 

behind theoretical ones in testing team dynamics (Mathieu et al., 2017). 


























































































































































































































































