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Abstract 

While the Australian Army’s ability to generate military force relies on team learning, little 

attention has been paid to understanding when, where and why Australian Army teams learn. To 

answer this research question, chapter 1 reviews the research into military team learning in the 

Australian Army. The primary research into the Australian Army’s learning organisation capabilities 

(which includes team learning) was the Australian Army Learning Organisation (AALO) research 

project. Next, chapter 2 takes a critical look at the AALO construct; I identify three fundamental 

conceptual flaws which have remained unaddressed. Chapter 2 concludes with a reconceptualisation 

of the AALO as an empirically grounded, multilevel and multidimensional taxonomy.  

Chapter 3 empirically evaluates (i) if the AALO/DLOQ model was multilevel, (ii) assumptions 

of nomological isomorphism of the AALO/DLOQ construct, and finally (iii) proposes and tests a 

mediation model (where learning-oriented leadership mediates the direct effect of rank on the other 

learning organisation dimensions). The results show that learning-oriented leadership plays an 

important role in mediating the effect of rank on other learning organisation dimensions and that the 

effect was isomorphic, that is, found at the individual and team levels. Finally, I conclude chapter 3 

by identifying and selecting a target variable which clarifies the outcome of the AALO model, 

namely, team learning.  

Chapter 4 reviews the team learning literature, with particular focus on the contingencies which 

shape the effect of team power disparity on team outcomes. These include team context (e.g., teams in 

extreme environments), team leadership, and team climate. Finally, I review the literature on team-

level effects of deployment within military. This chapter presents the rationale for the development of 

the team-level moderated mediation model (chapter 5, Papers 2 and 3) and individual-level multiple 

mediation model (chapter 6, Paper 4). 

In chapter 5, I introduce a new team context or moderator, hardship (operationalised as 

deployment), which is expected to shift team-level effort of power disparity to a positive. I introduce a 

new team mediator, egalitarianism, which mediates a positive effect on team learning. Paper 2 details 

the theoretical development of a proposed moderated mediation model. Paper 3 reports on the 

quantitative evaluation of the team-level moderated mediation model. 

Next, in chapter 6, I take an individual-level perspective to identify specific leadership styles or 

practices which can be included into military practice to improve team learning. Chapter 6 presents 

Paper 4, which evaluates an individual-level multiple mediation model, which establishes the effect of 

learning-oriented leadership, transformational and transactional leadership on, first, mediating 
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between individual rank and psychological equality (individual-level egalitarianism) and, then, team 

learning.  

The discussion chapter (chapter 7) is a narrative, discursive paper (Paper 5), which 

synthesises and integrates the results of all papers and discusses the policy and practical implications 

of the findings. Paper 5 presents these findings to a non-academic, practitioner audience (namely, the 

Australian Army). Finally, in chapter 8, I conclude the thesis by drawing out important aspects of my 

results, identifying key questions for future researchers and limitations of my research, and 

recommending further investigations.  
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Preface 

‘Any fool can know. The point is to understand’. Albert Einstein (1879–1955) 

As a full-time researcher within the Australian Department of Defence, I was tasked with the 

Australian Army Learning Organisation (AALO) research project in 2008. I developed the AALO 

questionnaire and managed the small team who administered, collected, cleaned and analysed the 

AALO data. In 2015, I started thinking about doing a PhD based on the AALO. I remember thinking 

that my research thesis would be straightforward; after all, I was just planning to extend the research 

that I was already doing, wasn’t I? However, during my PhD, I ended up following Konrad Lorenz’s 

(1903–1989) suggestion that “it is a good thing for a research scientist to discard a pet hypothesis 

every day before breakfast”. I rethought the AALO model in response to several flaws that I had 

identified. In doing so, I discarded much of my initial thinking to improve AALO.  During the 

literature review and critique, I found there was little nuanced research which seemed to capture the 

complexity of Army teams’ experiences that they had been describing, and certainly no research on 

the Australian Army. From my qualitative experience, soldiers often spoke about how rank (directly 

and indirectly) shaped their working life. Yet I could see little direct attention had been paid to 

understanding this issue, and what contingencies might help Australian Army soldiers overcome the 

typically negative impact of hierarchy. 

Around 2017, I had an opportunity for a secondment at the University of South Australia’s 

Centre for Workplace Excellence (CeWX). During this time, I learnt about the multilevel perspective 

from CeWX academics including Prof Cheri Ostroff, Prof Carol Kulik, and Dr Ruchi Sinha. This 

secondment gave me the tools and techniques that let me rethink the AALO models and methods. In 

particular, I started to apply the multilevel approach to my PhD research. This led to my asking, 

exactly when and where do Australian Army teams (and organisation) learn? So, summing up, I 

started my PhD research thinking this would be a straightforward process. I was wrong. Instead, my 

PhD took me into new ideas, jobs, tools, techniques, colleagues and concepts (for which I am very 

thankful!). Finally, I hope my research efforts help the Australian Army to improve their experiences 

of working within Army teams.  
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1 INTRODUCTION 

 

This thesis has both a practical and a scholarly aim1; ultimately, this thesis helps to answer an 

applied research question within a specific policy area (i.e., the Australian Army) by conducting a 

sound scholarly research. In practical terms, the thesis aims to help identify when and where 

Australian Army teams learn, and in doing so, to provide the Army with evidence-based, actionable 

recommendations. For scholars, this thesis also aims to extend our knowledge of the contingencies 

which shape when and where power disparity affects hierarchical teams, and team learning in 

particular. This research question is not new; the effects of power in social groups has generated 

scholarly thought for around 2,500 years. For example, in 375BC, Plato’s thinking about power and 

politics was captured in his work in The Republic. Scholarly interest in understanding social and 

political power has continued over the centuries. In 1513, Niccolò Machiavelli identified how to best 

wield power in The Prince. In the 1970s, contemporary scholars argued for a more nuanced 

understanding of the interactions of power; for example, Foucault explored how knowledge is used by 

the powerful to maintain the status quo (Lynch, 2011). Yet even with the sustained scholarly interest 

over centuries, many questions still remain about our understanding of how power affects groups, and 

in particular, teams (Greer, 2014; Greer & Chu, 2020; Greer et al., 2018; Greer et al., 2017). 

For example, there have been calls to examine the effect of power within the learning 

organisation construct using a multilevel perspective (Watkins & Kim, 2017), evaluate the effect of 

power disparity or hierarchy on learning organisations and organisational learning (Koeslag-Kreunen 

et al., 2018), and identify team and individual level factors that can shift the typically negative effect 

of power disparity on teams and team learning (Greer et al., 2020). This thesis identified a gap in the 

scholarly research focusing on military teams, namely, understanding what helps military teams to 

learn. This thesis aims to contribute both practically and scholarly by offering a more nuanced 

understanding of when and where power disparity helps or hinders hierarchical teams. In doing so, the 

research and analysis will extend current theory and move our knowledge forward by identifying 

specific factors that help team power help Australian Army teams to learn.  

Next, this thesis briefly reviews how military team learning is understood by military 

professionals.  The scant research into Australian Army team learning is reviewed; there is little 

research directly focusing on Australian Army team learning  (Drobnjak et al., 2013; Stothard et al., 

2013; Talbot et al., 2014). The review also identifies several fundamental, conceptual flaws in the 

 
1 Note that I am not suggesting that the scholarly cannot be practical, or vice versa. Instead, I argue that 

the research questions within this thesis emerged to answer a specific, applied research problem.  
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Australian Army Learning Organisational (AALO) model as it was first specified. To address and 

mitigate the conceptual flaws, I reconceptualise the AALO model as an (empirically grounded) 

taxonomy. Framing the AALO as a taxonomy addresses the definitional confusion and helps clarify 

the construct for empirical evaluation as a multilevel construct (Paper 1).  

Next, the thesis considers the contingencies which shape when and where Australian Army 

teams learn and, in particular, what factors can shift the typically negative effect of hierarchical power 

differences on team learning. This thesis details the series of investigations conducted to identify and 

test the team and individual-level factors that support team learning and, in doing so, provides 

evidence-based recommendations to improve Australian Army team learning (Papers 2, 3 and 4). This 

work draws on the multilevel perspective or approach (Bliese et al., 2007; Chen et al., 2005; Klein & 

Kozlowski, 2000; Mathieu & Chen, 2011). I use the multilevel perspective to situate team learning 

within the broader learning organisation construct and then focus on the contingencies which shape 

team learning. Finally, these findings are summarised to help guide Australian Army policy (Paper 5). 

This introduction begins by establishing the importance of individual, team and organisational 

learning in generating a warfighting advantage for a military organisation. Next, I draw on a recent 

reflective article by a military professional (Thorburn, 2021), which illustrates many of this thesis’ 

key arguments. I then turn back to the scholarly literature and differentiate between the traditional 

perspectives used by the military (namely, pedagogy to improve the individual learner, and military 

historical analysis of military actions) to the analysis of the military (using a scholarly organisational 

behaviour and management lens). Social and organisational psychology have been used to investigate 

teams (both military and other teams) since World War 2 and has generated important insights within 

team research (Goodwin et al., 2018; Salas et al., 2009). While these insights are often overlooked by 

military professional thinking, efforts have been made to include learning organisation and team 

learning into more recent military scholarly research (e.g., DiBella, 2010; Dyson, 2019, 2020). The 

gap highlights the differences between how military professionals typically understand military 

learning, and how learning is characterised within the organisational psychological and management 

literature. Drawing on the organisational psychological literature within this research will help answer 

the military profession’s call for greater attention to be paid to improving collective (or team) 

learning.  

To situate the Australian Army’s investigation of its learning capabilities within the broader 

organisational behaviour and management literature, I briefly outline two key concepts (namely, a 

learning organisation and organisational learning). Learning organisations and organisational learning 

are used regularly by military professionals and practitioners and have a wide variety of definitions 

circulating within the scholarly literature. I flag that the diversity of definitions creates difficulties (in 

fact, fundamental flaws) in implementing these constructs as causal models. Finally, I explain that my 
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research question first emerged from an Australian Defence-sponsored research project, which aimed 

to apply the learning organisation construct to the Australian Army.  

1.1 AUSTRALIAN ARMY’S CURRENT SITUATION: LEARNING IMPERATIVE  

In 2020, the Australian Defence Department recognised that the Indo-Pacific region is facing a 

new era of regional uncertainty and volatility, with the rise of China as a regional superpower. In the 

Defence (2020, p. 1) Strategic Update, the Australian Government has now pinpointed that ‘the 

drivers of change … have accelerated faster than anticipated. Australia now faces an environment of 

increasing strategic competition’ so that ‘our environment is now more complex, with Australian 

interests being more directly challenged than in the past’. Similarly, scholarly commentators also 

acknowledge that ‘Australia is face[ing] its most “consequential strategic realignment” since the 

1970s’ (Carr in Hurst, 2020, p. 1) or ‘since the Second World War’ (Shoebridge, 2020, p. 1). Overall, 

there is a growing awareness that Australia, and the Australian Army, now more than ever, need to 

build on our technical and capability advantages to remain competitive in the highly unstable and 

volatile Indo-Pacific region.  

The demands are not only emerging from the international context; the Australian Army is a 

crucial part of the Government’s response to natural disasters and pandemics. There is an increasing 

range of functions and situations that Army personnel are expected to respond to, from peacekeeping 

to nation-building, providing natural disaster relief, national emergency support and warfighting. 

However, the Australian Army (similar to other militaries) has historically struggled to identify and 

anticipate the unexpected forms of new or emerging warfare. For example, Churchill (1948) quipped 

that ‘it is a joke in Britain to say that the War Office is always preparing for the last war. But this is 

probably true of other departments and of other countries, and it was certainly true of the French 

Army’. While there is great value in understanding the lessons from experience (Dyson, 2019; 

Hasselbladh & Ydén, 2020; Marcus, 2015), the Australian Army also recognises that new thinking is 

needed to develop initiatives that help the Army to respond to the increasingly volatile and 

competitive Indo-Pacific region, as well as responding optimally to emerging national needs (e.g., 

natural disasters).  

The Australian Army’s response to the increasingly competitive environment has been outlined 

in their Future Warfighting concept (termed ‘Accelerated Warfighting’). The Australian Army’s Chief 

of Army (2018) identified the Army’s need to extract every advantage by generating new and 

unexpected uses of our current equipment and materiel and developing new technological capabilities. 

This approach underpinned the ‘acceleration of Army’s warfighting’, described by Langford (2019) 

as innovating processes and practices which drive the Australian Army’s capability development. For 

example:  
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when people think about military innovation, they often think of equipment or materiel. Or, as I 

like to call it, “stuff”. Yet innovation … in a more profound way, is to be found in [developing] 

methods or concepts that are new or not easily anticipated (Langford, 2019, speech audio 

recording). 

The rationale of this thesis is that team learning processes underpin the Army’s ability to 

generate improvements, both small and large, which will ultimately optimise the Australian Army’s 

warfighting capabilities. Australia, as a medium-sized nation with a small volunteer Army and 

characterised as ‘a humble organisation’ should:  

always seek to learn... being curious and inquisitive… and not ever reach a point where we 

think that through technology delivery that we cannot be surprised or compromised because 

that will be fatal (Langford, 2019, speech audio recording).  

Specifically, to address the emerging threats, the Australian Army needs a continuing and 

sustained focus on learning at all levels. I argue that, ultimately, this attention will generate a 

sustainable competitive advantage. 

While the changing geopolitical landscape has recently heightened the attention paid to the 

Army’s learning capabilities, there has been an effort to do so since the 2000s. Over the last two 

decades, Army decision-makers have recognised that our environment is consistently changing. 

Therefore, Army decision-makers have started to pay attention to understanding how the Australian 

Army adapts and responds to change2. In the early 2010s, the Australian Army initiated a research 

project to ‘diagnosis’ the Australian Army’s learning capabilities by drawing on Senge (1990) 

Learning Organisation. Similar to other military organisations (Buchanan, 2011; Dhananjaya 

Dahanayake & Gamlath, 2013; DiBella, 2010; Dyson, 2020; Gerras, 2002; Meredith, 2017; Snyder, 

2016; Williams, 2007), the Australian Army also aspires to become a learning organisation (Basan, 

2020; Army KnowledgeCentre, 2019; O’Toole & Talbot, 2011; Omarova et al., 2018).  

1.2 MILITARY PERSPECTIVES ON LEARNING 

Within the military (i.e., in the study of the profession of arms), the phrase ‘military learning’ is 

typically used to refer to primarily two broad approaches: individual, institutional or organisational, 

and – to a much lesser extent – collective (or team) learning. At its simplest, military learning is 

typically used to denote individuals’ learning within militaries. For example, the Journal of Military 

Learning (a publication produced by the US Army) aims to support education and training for the 

 
2 Recognition that our environment is consistently changing is not a recent phenomenon, with Heraclitus 

observing that ‘change is the only constant’ in 500 BCE; the need to respond to the consistent changes also 

continues. 
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profession of arms by calling for papers relevant to ‘military learners’ addressing the ‘issues and 

challenges of adult education and training, such as education technology, adult learning models and 

theory, distance learning, training development, and other subjects relevant to the field’. While there 

is a wealth of research and disciplines that can be drawn on to improve the military’s pedagogical 

efforts to improve individual learning (e.g. Williams, 2020), the individual-level, pedagogical (or 

educational) approach does not address the issues of workplace-based teams or organisational-level 

issues that are the focus of this thesis.  

Military learning is also often viewed through a historical lens within the military history 

discipline (i.e., using a case study or historiographical approach to analyse and understand military 

conflicts or actions, both ancient and contemporary (e.g. Dyson, 2019, 2020; Hasselbladh & Ydén, 

2020; Nagl, 2005). Analysing military history generates insights from case studies which helps to 

explain either success or failure of military actions or conflict, and the phrase ‘military learning’ is 

used to describe the process when militaries change (usually successfully) in response to their 

opponents and achieve their ends (Dyson, 2020). Within the military studies discipline, military 

learning is often (but not exclusively) marked by the straightforward Lessons Learnt Process (e.g., 

Dyson, 2019). For example, Nagl (2005) analysed the UK and USA counterinsurgency efforts in two 

different theatres of war (Malaysian/Burma3, and Vietnam). Nagl (2005) concluded that one of the 

main contributing factors for the different outcomes to the two conflicts was organisational culture; 

the British military was able to learn as the nature of the conflict changed by paying attention to 

lessons learning (in part), while the American military was slower to learn. In Nagl’s (2005) 

approach, military learning is (implicitly) defined as changing responses to suit the environment and 

to achieve the desired outcome (e.g., successful suppression of the insurgency in Malaysia/Burma), 

and reflects the differing values and attributes within each military4. In this sense, the recent focus on 

military learning is understood not in terms of individual-level learning, instead, it is viewed at an 

institutional or organisational level and often operationalised as lessons learnt (Dyson, 2020).  

The military professionals’ primarily dual view of military learning reflects the traditional 

compartmentalisation found within the organisational behaviour and management scholarly literature 

before the turn of the 21st century; that is, the separation between the micro-level (individual focus) 

and the macro-level (institutional focus) theoretical and analytic approaches5 (Klein & Kozlowski, 

 
3 Burma is now known as Myanmar. Nagl (2005) uses the original name, Burma. 

4 It is interesting to note that the Journal of Military Learning does not call for historical analyses of 

organisational-level military learning. Its remit is to improve the education and training of military learners. So 

neither Nagl’s (2005) analysis nor Dyson’s (2019, 2020) would appear in the Journal of Military Learning. 

Instead, Nagl’s and Dyson’s work sits within military history or studying the profession of arms.  

5 Within management and organisational behaviour fields, Matthieu and Chen (2011, pg. 611) identified 

the individual level (primarily made up of those in psychological and educational disciplines) and 
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2000; Mathieu & Chen, 2011; Rousseau, 1985). Together, the dual focus on the macro (e.g., 

institutional, sociological or organisation) and the micro (e.g., the individual) means that the meso (or 

middle level between individual and institutional) is often overlooked. Australian military 

practitioners argue about the relative (little) amount of attention paid to either collective military 

learning, compared to either individual or organisational level learning. For example, Ryan (2016), in 

reviewing the Australian Army’s training cycle, identified that greater attention had been paid to the 

collective training phase in the Army training cycle since 2009. However, others (Basan, 2020) have 

argued that, relative to the resourcing and effort paid to individual-level training, the Australian 

Army’s collective training remains at a very low base since the 2010s. Basan (2020, pg. 4) pointed 

out:  

In practice collective training in Army is poorly regulated and vaguely described ... and isn’t 

really checked by anyone…In many places and headquarters in particular, we now spend more 

time producing and checking “administrative paperwork” than we do training … Not 

surprisingly, no formal training is required for practitioners of collective 

training…Additionally, there are no “masters of collective training” or “guardians”, so during 

discussions [i.e., lessons learnt process] the “loudest voice - most rank wins”.  

It is interesting to note that Basan (2020) and others (Ryan, 2016) typically define Army’s 

collective learning solely in terms of Army training processes or continuums. Collective learning, in 

this sense, is primarily seen as a step in the process from aggregating individuals as learners into 

teams and then into larger blocks (e.g., joint warfare exercises).  

There is also an apparent gap between Australian Army rhetoric and the implementation of 

collective training. In terms of institutional rhetoric, the Army Fundamental Land Warfare Doctrine: 

Training and Education 7-0 now includes the Army’s learning organisation principles for collective 

learning:6  

Army learning organisation principles. The following principles guide Army learning: 

•  inculcate leadership behaviours, at all levels, that reinforce learning 

•  establish robust learning processes and practices 

•  generate and reflect upon a shared vision and understanding 

 
institutional/organisation (primarily made up of systems, economic or sociological disciplines) often worked "in 

parallel" with each perspective offering a (limited) set of unique insights. However, anomalies accumulated 

when attempting to examine the middle (team) level.  In response, an integrative approach to understanding the 

‘meso’ level is emerging in the organisational behaviour and management field (House et al., 1995; Matthieu 

and Chen, 2011). The meso, or team level, will be the focus of the thesis from chapter 4 onwards.  

6 The section (‘Army as a learning organisation’, pg. 25) was introduced into the LWD Doctrine 7-0 

2015 in response to the AALO research project results and championed and implemented by the Australian 

Army Knowledge Centre.  
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•  encourage collaboration and team learning 

•  develop an appreciation of the broader implications of decisions and actions 

by applying a systems approach 

• establish and sustain the free flow of knowledge 

• foster professional mastery 

• embrace evaluation and measurement 

• exploit informal and formal networks 

• influence joint and interagency learning (Army Knowledge Centre, 2019, pp. 25-26). 

 

The Army’s training doctrine now pays attention to learning organisational principles and 

dimensions within training processes and practices to improve collective or team training. However, 

there appears to be relatively little attention given to implementing such processes or practices in 

practice, according to Basan (2020) and others (Thorburn, 2020).  Chapter 2 aims to identify the 

fundamental logical and theoretical flaws in the AALO concept which make it challenging to 

implement.  

Another essential point to make is that team training is not necessarily synonymous with team 

learning processes. For example, teams (and individuals) can and do learn in situations beyond 

training scenarios. As such, this leads to a disconnect between how collective or team-level learning is 

described within the aspirational Australian Army documentation (e.g., within Accelerated Warfare, 

Australian Army, 2019, or within LWD 7-0) and the implementation of collective training (Basan, 

2020). This disconnect between the aspirations of the Army and its implementation of collective 

learning is a significant gap in the Australian Army’s understanding and implementation of collective-

level learning7.  

 

1.2.1 AN AUSTRALIAN ARMY OFFICER’S EXPERIENCE: LEARNING AND LEADING THROUGH 

COLLABORATION 

The disconnect between the Army’s aspirations and its implementation of collective learning 

can be demonstrated by drawing on Thorburn (2021, p. 1) reflections. Captain Thorburn’s (2021) 

reflections also illustrate many of this thesis’ key arguments. In particular, Thorburn’s (2021) lived 

 
7 In contrast, the USA in particular, has a long history of militaries sponsoring team research. For 

example, the US Navy sponsored the Tactical Decision Making under Stress (TADMUS) research program 

(Cannon-Bowes et al., 1998). TADMUS research focused on understanding team cognition and communication. 

Similarly, from WW2 the US Army has supported team research. For example, McGarth’s team research in the 

1960s leading to the input-process-outcome model of team processes (in Goodwin et al., 2018). However, it is 

helpful to note that sponsoring research does not necessarily imply that the US militaries take up the evidence-

based recommendations to create a learning culture or organisation (for example, DiBella, 2010; Meredith et al., 

2017 discussed this issue).  
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experience shows how his first learning experiences as part of the Army shaped his assumptions, 

which then influenced how he led his teams. In his reflections, Thorburn discusses how the effects of 

rank (disparity and competitive awarding of rank), learning-oriented leadership, a shared sense of 

team equality or egalitarianism (or lack of it) has shaped his experiences. In turn, Thorburn has learnt 

the importance of taking a collaborative, team learning approach to solving problems (which, 

ultimately, improves operational team performance).  

1.2.1.1 MULTILEVEL CONTEXT: THE EFFECT OF ARMY CULTURE ON INDIVIDUAL 

ASSUMPTIONS 

Captain Thorburn (2021) describes how his experience of broader Army culture and context 

(i.e., officer training at the Royal Military College (RMC)–Duntroon) shaped his initial assumptions 

about how he was supposed to lead, learn and problem solve. These then informed how Thorburn first 

led his teams: 

In many ways the College’s culture was defined by competition and individualism. The College 

compelled me to plan in isolation and to compete with my peers for the corps of my choice; it 

also built barriers between peers through the awarding of rank. We learned collaboration in 

theory, but in practice we were conditioned by our environment to compete (2021, pg.1). 

Thorburn’s experience shaped his assumptions as he worked leading his teams, as he noted, ‘In 

the beginning I was a poor leader. Aloof and distant, I mistook stoicism, desire, and unwavering self-

belief for leadership… my focus had become so inward-looking that I forgot what leadership was all 

about: the team’ (2020, pg.1). 

Recognising and reflecting on his expectations from RMC–Duntroon, Captain Thorburn points 

to several key factors that are further explored in this thesis. In particular, he names the competitive 

process of awarding rank as a primary barrier to taking a collaborative approach to his peers.  

1.2.1.2 TEAM LEARNING AND TEAM PERFORMANCE 

One of Thorburn’s (2021) key messages is the importance of instilling a team climate where 

learning and collaboration are standard operating procedures, which, ultimately, improves the team’s 

performance. In arguing for Army leaders to collaborate with their teams to plan, solve problems, and 

execute plans, Thorburn (2021) does not negate the leader’s authority. Instead, Thorburn argues that:  

the more the team owned the problem, the better the outcome would be. Yes, the commander is 

responsible for the success or failure of the mission, but that doesn’t mean that the commander 

alone “owns” the problem: the team does. All soldiers are self-motivated individuals who want 

to be part of the solution and own the problem. They cared about the result as much as I did, 
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because ultimately it would be them who would be seeking out, closing with, and killing the 

enemy (2021, pg.2). 

In recognising and respecting his subordinates’ roles in implementing the team’s purpose and 

plans, Thorburn (2021) identifies benefits in generating a shared sense of respect for roles and tasks, 

regardless of rank, within the team, and calls for greater levels of team engagement. 

1.2.1.3 HIERARCHICAL POWER/RANK DIFFERENCES ON TEAM LEARNING AND 

PERFORMANCE 

Rank disparity (or hierarchical differences) is also typically identified within team power 

literature as hindering team performance, and team learning in particular (Bunderson & Reagans, 

2011; Greer & Chu, 2020). Moreover, Captain Thorburn (2021) reflects on the effect of power 

disparity or hierarchical differences and describes how the cumulative effect of treating subordinates 

as ‘recipients’ rather than active, engaged team members produces a disengaged and disenfranchised 

team. For example:  

Unfortunately, in my experience Army rarely treats enlisted soldiers like invested participants. 

Soldiers are often seen as recipients of a superior’s will, feedback, and counsel, rather than 

active participants who care about their own, and the team’s development, survival, and 

success (2021, p 2). 

Again, Thorburn (2021) characterises how, in his experience, Army typically expects enlisted 

soldiers to be treated as passive subordinates with little say and no agency in how they complete their 

orders or execute the plans. However, Thorburn (2021) also recognises the gap between typical Army 

expectations, and his rethinking of team collaboration, leading and learning.  

1.2.1.4 KEY POINTS: THORBURN’S LIVED EXPERIENCES AND REFLECTIONS ON THE 

AUSTRALIAN ARMY 

Thorburn’s (2021) reflections on his own lived experience of leading in the Australian Army 

illustrate the critical arguments within this thesis: (i) that rank has a direct (negative) effect on 

collective/team learning (see chapters 4 and 5), (ii) that learning-oriented leadership plays a critical 

role in generating a shared sense of respect (regardless of rank) and team learning (see chapter 6),  

and finally (iii) that team learning helps to generate improved team performance within the Australian 

Army (see chapter 7). While these arguments will be expanded throughout the thesis, Captain 

Thorburn’s (2021) experiences and reflections provide a clear overview of how important these 

factors are in generating a more positive learning environment for Australian Army teams. More 

importantly, Thorburn’s own experiences and reflection show that, by challenging his assumptions, he 

changed his leadership practice and, therefore, his team’s performance. In doing so, Thorburn 
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generated a shared sense of team egalitarianism and ownership of team problems, leading to a more 

supportive and productive team. This section aimed to demonstrate that while the concepts of the 

learning organisation, organisational learning and team learning can appear to be overly abstract, 

nevertheless when applied to a specific example of lived experience, these abstract concepts can and 

do make a difference to the lives of Australian Army soldiers and leaders.  

1.3 KEY CONCEPTS: LEARNING ORGANISATION AND ORGANISATIONAL 

LEARNING. 

1.3.1 A LEARNING ORGANISATION 

Senge’s (1990) writings on the learning organisation generated substantial interest in the 

construct, with Harvard Business Review naming ‘The Fifth Discipline as “one of the seminal 

management ideas of the last 75 years” (Reese, 2020a, p. 75). While Senge (1990) does not directly 

reference any theoretical influences in his book The Fifth Discipline, Senge later explained (Reese, 

2020b) that his notions of a learning organisation emerged from his understanding of learning systems 

and processes (Argyris & Schon, 1974) together with systems thinking (from MIT Systems Dynamics 

group) (Checkland, 2000).  

It is widely recognised that there has been little consensus about the definition of a learning 

organisation (Örtenblad et al., 2013; Reese, 2020b; Talbot et al., 2014; Watkins & Kim, 2018). The 

many definitions have been categorised as: (i) an aspirational archetype, (ii) a set of processes or 

practices, or (iii) a type of organisation. For example, Senge (1990, pg. 3) defined a learning 

organisation where ‘people continually expand their capacity to create results they truly desire, where 

new and expansive patterns of thinking are nurtured, where collective aspiration is set free, and where 

people are continually learning how to learn together’. Typically, Senge’s (1990) definition is classed 

as aspirational. Others define a learning organisation as a set of processes marked by specific 

behaviours or attitudes. For example, DiBella (1995, p. 287) defined the learning organisation as ‘a 

particular type or form of organisation in and of itself’. Similarly, Watkins and Marsick (1996, p. 4) 

defined a learning organisation as one which ‘must capture, share, and use knowledge so its members 

can work together to change the way the organisation responds to challenges’. Likewise, Garvin 

(1993, p. 80) defined a learning organisation as ‘an organisation skilled at creating, acquiring, and 

transferring knowledge, and at modifying its behavior to reflect new knowledge and insights’. Finally, 

other scholars eschew a specific definition of a learning organisation, instead placing a learning 

organisation construct within the broader organisational learning literature; for example, Edmondson 

and Moingeon (1998, p. 5) characterised a learning organisation as  ‘an explicitly normative subset of 

[organisational learning] literature’, and others highlight the applied focus for practitioners (Easterby-

Smith et al., 2000). 
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While there is a diversity of definitions of a learning organisation within the literature, there are 

also commonalities; Hsu and Lamb (2020, p. 33) suggest a ‘metatheory’ in the definitions of the 

learning organisation. Namely, a learning organisation implies that ‘when an adequate organisational 

structure is built, learning will automatically take place’ (Hsu & Lamb, 2020, p. 33). Similarly, Talbot 

et al. (2014) identified that learning (within the learning organisation construct) is typically seen as 

unproblematic and normative. However, there are exceptions, with Ellinger et al. (2002) and Gerras 

(2002) paying attention to how a learning organisation might be constructed. Altogether, the common 

theme or definitions used within the learning organisation literature can be summarised as:  

(i) a specific type of organisational structure(s) or process(es) which  

(ii) determines individual behaviour (specifically, individual learning), and  

(iii) the resultant individual learning will have an undifferentiated positive effect on 

organisations. 

In summary, a learning organisation is typically described as a normative set of organisational-

level processes or structures that result in individual-level learning, which improves organisational-

level performance.  

Overall, there is some (albeit incomplete) consensus among learning organisation scholars that 

a learning organisation is a type of organisation that typically demonstrates some degree of capability 

to learn. However, how likely it is for organisations to display some or any capabilities is also 

disputed. At one extreme, DiBella (2011, p.189) claims that all organisations have the ‘innate’ 

capacity to learn, and contends that a learning organisation is a redundant phrase (e.g., ‘since all 

organisations learn’). Others, such as Argyris and Schon (1974), point to the lack of learning within 

organisations and examine the barriers which prevent learning. Other scholarly literature argues for 

the rigidity of organisations, by drawing on notions such as organisational inertia to explain when or 

why organisational change (including learning) may fail (Hannan & Freeman, 1984; Kelly & 

Amburgey, 1991). While DiBella (2011) makes an important point, namely that organisations are 

complex and made up of multiple (with possibly conflicting learning processes), there is also 

considerable evidence that not all organisations learn or learn positively (Hasselbladh & Ydén, 2020; 

Nagl, 2005; Rosen, 1991; Talbot et al., 2014). 

1.3.2 ORGANISATIONAL LEARNING 

Organisational learning concepts (similar to learning organisation literature) have been 

critiqued as ‘notably fragmented’ (Edmondson & Moingeon, 1998, p. 6), ‘diffuse’ (Kozlowski et al., 

2010, p. 364) and ‘elusive’ (Friedman et al., 2005, p. 19). In part, this was attributed to the range of 

disciplines researching organisational learning, with little ‘cross fertilisation’ between the disciplines 

(Edmondson & Moingeon, 1998, p. 6). A decade later, a similar argument continued with Kozlowski 
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et al. (2010, p. 364), who characterised organisational learning as being conceptualised in different 

ways by different disciplines, each of which is ‘insular’, resulting in a ‘very broad, fuzzy, and 

multifaceted concept’. Sun (2003) analysed the definitions of organisational learning used within the 

scholarly literature and found that most of the definitions focused on learning as a process and at the 

specific level (organisational or institutional, not surprisingly).  

1.3.3 ‘A LEARNING ORGANISATION’ OR ‘ORGANISATIONAL LEARNING’? 

The conceptual relationship between a learning organisation and organisational learning has 

been debated since the popularisation of a learning organisation (Easterby‐Smith et al., 2000), with 

more recent discussions echoing distinctions found in earlier works (Tsang, 2017). Easterby-Smith et 

al. (2000, p.787) commented that the two scholarly communities are ‘largely … independent’. 

Typically, distinctions are made between the two communities (Easterby-Smith et al., 2000), with 

learning organisation characterised as more normative, prescriptive and practitioner-oriented, and 

organisational learning as more descriptive, academic and empirically-oriented (DiBella, 2011; 

Örtenblad, 2001; Tsang, 1997). Typically, organisational behaviour scholars frame a learning 

organisation as a prescriptive and normative ideal or type of organisation (Easterby‐Smith et al., 2000; 

Edmondson & Moingeon, 1998; Popper & Lipshitz, 2000; Senge, 1990), while others (learning 

organisation scholars) see organisational learning as a specific process found within a learning 

organisation (Örtenblad, 2001, 2002; Watkins & Kim, 2018). 

There is now a growing appreciation of the difficulties in applying a binary approach within the 

learning organisation literature. For example, Örtenblad (2019) now recommends a more nuanced 

contextual approach when judging if an organisation is a ‘learning organisation’ or not, recognising 

that learning will vary by industries, sectors or geography – instead of simply understanding when an 

organisation displays any specific process(es) or not. Similarly, DiBella (2011, p. 187) notes that the 

label of a learning organisation ‘effectively bifurcates’ organisations into either those which learn 

while others do not. DiBella (2011, p. 188) draws attention to the fact that organisations can 

‘simultaneously support multiple and diverse learning activities’ where individual learners work 

within multiple learning environments. DiBella (2011) and Edmondson (2012) argued that learning in 

(or by) organisations is not a unitary, monolithic whole; instead, when considering learning in or by 

organisations, a more nuanced approach is needed than simply a binary approach to learning (or not).  

Current thinking within the learning organisation literature shows a movement towards greater 

recognition of the specific organisational context and complexity when applying a prescriptive and 

normative learning organisation categorisation. Acknowledging that there are many prescriptive and 

advocacy works within the learning organisation literature, Watkins and Dirani (2013) have also 
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argued that the field draws on empirical evidence to identify factors that help organisations learn 

instead of purely setting out simple prescriptive steps.  

1.4 LEARNING ORGANISATIONS IN MILITARY PROFESSIONAL AND MILITARY 

SCHOLARLY LITERATURE 

Even with its definitional ambiguity and the diversity identified within the organisational 

learning and learning organisation scholarly community, the learning organisation concept remains 

attractive to military practitioners and scholars. For example, Dyson (2019) argued for greater 

engagement between military practitioners and organisational learning scholars to improve NATO’s 

learning organisation capabilities and the lessons learnt process. Similarly, given the military’s need 

for continuous improvement of its performance within the competitive domain, military learning 

scholars (from the historical, sociological lens of military learning such as Catignani (2014), Dyson 

(2019, 2020), Foley et al. (211), Marcus (2015, 2019), Serena (2011)) have all argued that lessons 

learnt processes (and explicit organisational learning processes) provide a mechanism for improving 

military learning. Learning which, ultimately, improves military performance. While some military 

learning scholars appear to pay less attention to the definitional issues within the learning organisation 

construct (such as Dyson, 2019), others (Talbot, 2013; Talbot et al., 2014) have argued for a more 

nuanced approach to applying a learning organisation construct to militaries and other organisations. 

Consequently, I build on the more critical view of the learning organisation construct to help explain 

the issues emerging from applying the AALO construct to the Australian Army.  

1.5 AUSTRALIAN ARMY AS A LEARNING ORGANISATION? 

In the early 2010s, the Australian Army sponsored the AALO research project, which was 

conducted by the Australian Defence Science and Technology Group8 (DSTG). The project aimed to 

measure and monitor the learning capabilities of the Australian Army using Senge’s (1990) construct 

of a learning organisation, which Senge popularised in his book The Fifth Discipline: The Art and 

Practice of the Learning Organisation (and interest peaked over the next few decades). Other 

militaries have also applied Senge’s (1990) idea of a learning organisation to understand their learning 

functioning better, for example, US (DiBella, 2010; Snyder, 2016; Williams, 2007), UK (Catignani, 

2014; Dyson, 2019, 2020; Nagl, 2005), Canada (Buchanan, 2011), European (Antonacopoulou et al., 

2019; Hasselbladh & Ydén, 2020), and Asian militaries (Dhananjaya Dahanayake & Gamlath, 2013). 

 
8 Previously called Australian Defence Science and Technology Organisation (DSTO) at the time of the 

AALO project. 
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Yet, there remains little consistency or coherence in the application and assessment of the learning 

organisation model within militaries9. 

The AALO research objective was to provide evidence-based guidance to improve Army 

practices (Drobnjak et al., 2013; Stothard et al., 2014). I led the team to develop and implement the 

quantitative survey to measure the Army’s learning organisation capabilities. As such, I reviewed the 

learning organisation literature (Talbot et al., 2014), developed and administered the Australian 

Army-specific questionnaire (primarily based on the Dimensions of a Learning Organisation 

Questionnaire, DLOQ) (Watkins & Marsick, 1996). The Australian Army Learning Organisation 

Questionnaire (AALOQ) was made up of several questionnaires after evaluating the range of 

scholarly learning organisation questionaries (Stothard, 2014).  

The AALO aimed to ‘diagnose’ the Australian Army’s relative strengths and weaknesses 

across all the dimensions within the learning organisation construct. As such, the project had a very 

applied focus, aiming to inform senior Army decision-makers and recommend actions, rather than any 

scholarly ambition to evaluate the learning organisation theory or evidence. Nevertheless, while the 

aim of the AALO research project was not to evaluate the theory or logic of the learning organisation 

construct, in chapter 2, I argue that the fundamental theoretical and logical flaws of the AALO 

prevented the aspirations of the research project being fulfilled, despite providing a practical measure 

of the Australian Army’s learning dimensions.  

1.6 RESEARCH PROBLEM 

The research problem encompasses several issues:  

1. There is a continuing need for the Australian Army to adapt, innovate and 

continuously improve its warfighting capability, to optimise the technical and 

organisational advantages we have within our increasingly volatile local region (i.e., 

the Indo-Pacific). 

2. Military practitioners and military learning scholars widely use the learning 

organisation construct as a mechanism for improving military organisations’ 

capabilities. 

3. However, the definition, theory and empirical operationalisation of the learning 

organisation construct is ill-defined and vague within the learning organisation and 

organisational learning literature. 

 
9 This pattern reflects the broader scholarly and practitioner literature surround learning organisation and 

organisational learning, as many have noted (DiBella, 2011; Talbot et al., 2014). 
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1.7 RESEARCH AIM 

The Australian Army, similar to many other nations’ militaries, aims to improve its capacity to 

innovate and win on the next battlefield; to do this, senior Army leaders have outlined the Army’s 

goals to support and improve its learning processes, and learning organisation principles are now 

included in Army training doctrine. The overall research aims to identify and evaluate the 

contingencies under which the Australian Army learns best, and next, to provide evidence-based 

recommendations that improve its capacity to learn. The current state of our knowledge on the 

Australian Army’s learning organisation capability is limited and primarily drawn from my research 

undertaken as part of the AALO research project. As implemented in the original AALO, the learning 

organisation construct suffers from the same definitional and empirical diversity reflected in the 

scholarly literature. The vague and diverse definitions and theorising have led to significant gaps in 

both military scholarly knowledge and also in the provision of practical, evidence-based 

recommendations. In particular, there are significant gaps in understanding and evaluating 

contingencies that support collective learning in the Army. 

1.7.1 THESIS OVERVIEW 

This thesis will, first (in chapter 2) critique the AALO and identify three fundamental flaws in 

confounding definitions and misspecification. In response, I draw on the multidimensional and 

multilevel approach (from the management and organisational behaviour literature) to, first, identify 

the consequences of the flaws and misspecifications, and then reconceptualise the AALO as an 

empirically grounded, multilevel, multidimensional taxonomy.  

Next (in chapter 3), I theorise and test if the AALO construct is, first, measurable as an 

individual- and team-level phenomenon and, second, if it is the team-level, whether it is a real team 

property or a statistical artefact, and finally, if the individual- and team-level DLOQ construct are 

nomologically isomorphic. Chapter 3 is made up of (i) my published research article and (ii) my 

reflections on the utility of reconceptualising the AALO as a multilevel taxonomy to draw on 

multilevel theory and methods. Drawing on the military learning and practitioner literature and 

identifying the need for a research focal level from the AALO taxonomy, I identify that the most 

problematic level of learning within the Australian Army (and other militaries) is the team (or 

collective) level. Then, team learning becomes the focus of the thesis; I identify the contingencies that 

affect Australian Army team learning and provide evidence-based recommendations.  

Focusing on team learning, chapter 4 presents a literature review of the effect of hierarchy 

(team power disparity and teams in extreme environments) on team learning. Moreover, I review the 

known team-level contingencies which shift the typically negative effect of team power disparity on 

team learning. Team level contingencies situate the current understanding of how team power 
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disparity (i.e., hierarchy) affects team learning and the factors known to shift the effect positively or 

negatively.  

Chapter 5 presents two published papers; the first theorises and the second tests a team-level 

moderated mediation model and introduces two new contingencies. I introduce a new team climate 

(or mediator)—team egalitarianism—to help explain when Australian Army teams learn. Next, I 

theorise that (and test whether) hierarchical teams with a greater shared sense of egalitarianism (even 

in the face of clear rank differences) are more likely to have a greater degree of team learning 

behaviours. Also, I introduce a new team context (moderator)—environmental hardship 

(operationalised as deployment)—which explains the shifting relationship between hierarchy, team 

egalitarianism, and team learning. I theorise that greater exposure to shared environmental hardship in 

hierarchical teams triggers rethinking or re-evaluating the expected or stereotyped team relationships 

and reduces the typically adverse effects of hierarchy in such teams. These papers aim to identify 

when and where Australian Army teams learn. 

Chapter 6 focuses on examining the individual-level multiple mediation model, which proposes 

and tests the effect of specific leadership styles on, first, psychological equality (the individual level 

construct of egalitarianism) and, finally, on team learning. This paper aims to provide evidence-based 

recommendations for Army by evaluating which leadership style improves, first, psychological 

equality and ultimately team learning. Again, the analysis aims to identify the parameters which shape 

how team members learn within the Australian Army teams. 

Overall, my research demonstrates that team egalitarianism, team context (e.g., shared, 

environmental hardship as deployment) and leadership styles all play significant roles in shaping how 

Australian Army teams learn. Chapter 7 is a discursive paper that brings together the findings from 

my thesis and presents it to military practitioners. The paper (the discussion, chapter 7) has been 

submitted to the Australian Army Journal, a military practitioner scholarly publication aimed to 

inform Australian military professionals. Chapter 8, the final chapter, is a short, reflective piece that 

outlines the shortcomings of my thesis and asks, where to from here?  
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2 CRITICAL REVIEW OF AUSTRALIAN ARMY LEARNING 

ORGANISATION RESEARCH 

‘The only sure weapon against bad ideas is better ideas.’ Alfred Whitney Griswold, 1954 

The chapter offers a critical review of the AALO construct by identifying theoretical and 

logical flaws; these flaws emerged from (i) a confounding definition of the AALO, (ii) a 

misapplication of systems thinking, and (iii) lack of clarity around inclusions or exclusions within the 

AALO multidimensional construct. I then examine the multidimensional concerns by first exploring 

the logical consequences of specifying AALO as either a unidimensional or multidimensional 

construct using illustrative mediation and moderation examples. Next, I examine multilevel concerns 

and briefly review how recent multilevel methods and theory can be applied to reconcile historical 

debates about the multilevel nature of a learning organisation (e.g., anthropomorphism and 

reification). Finally, I bring together the multidimensional and multilevel concerns and 

reconceptualise the AALO as an empirically grounded, multilevel and multidimensional taxonomy. 

By the end of chapter 2, the logical and theoretical flaws in the AALO model have been identified and 

addressed by proposing an alternate reconceptualisation. Treating the multilevel, multidimensional 

learning organisation model as an empirically grounded taxonomy offers a more defensible scholarly 

terrain from which to propose and test specific hypotheses.  

2.1 OVERVIEW: AUSTRALIAN ARMY LEARNING ORGANISATION RESEARCH 

PROJECT 

To address additional demands for greater responsiveness to changing warfighting contexts, the 

Australian Army sponsored a research project (the AALO research project) which had two main 

components: a quantitative study (i.e., a questionnaire) and a qualitative study (i.e., focus groups). 

Together, the questionnaire and the focus groups were designed to triangulate the learning 

organisation capabilities of the Australian Army and aimed to measure and monitor the Australian 

Army’s range of organisational processes. The main research question guiding the DSTO project was 

to understand the extent to which the Australian Army is a learning organisation, and consequently, to 

understand how to improve the Australian Army’s learning capabilities.  

2.1.1 MY ROLE IN THE AUSTRALIAN ARMY LEARNING ORGANISATION RESEARCH 

PROJECT 

I was the team lead in the AALO quantitative study, and I constructed, administered and 

analysed the questionnaire as part of my work at Land Division in the DSTO. The development of the 

questionnaire is described in Stothard (2014) (see Appendix A) and was primarily (but not solely) 

based on Watkins and Marsick’s (1996) DLOQ.  In the second wave, we added the Multifactor 
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Leadership Questionnaire (MLQ) (Avolio, 1999) to understand the effect of leadership on the various 

organisational dimensions. The questionnaire was distributed in two waves and sampled over 10% of 

the Australian Army in each wave. The survey design strategy was stratified by geography and team 

function. Units (teams) were selected from across Australia, and all the team members were 

approached by civilian researchers (including myself) to complete the questionnaires. While the 

primary collection method was in person using paper-based questionnaires, the later waves were 

supplemented by using an online version of the questionnaire. Finally, we reported each unit’s 

aggregated profile back to each unit’s senior leadership. I, together with my team, reported on the 

study’s outcomes in the scholarly journals and corporate reporting in Defence (Drobnjak et al., 2013; 

O’Toole & Talbot, 2011; Stothard et al., 2013).  

2.1.2 RETHINKING THE AUSTRALIAN ARMY LEARNING ORGANISATION CONSTRUCT 

The trigger for the AALO research project was a practical question: what and how can the 

Australian Army senior leaders improve their organisation’s capacity to learn? Given the popularity 

of Senge’s (1990) learning organisation construct at the time, it is not surprising that this question was 

framed in terms of such a construct. Similar to many other institutions at the time, the Australian 

Army senior leaders drew on the learning organisation construct as an explanatory mechanism (Pedler 

& Burgoyne, 2017). In response, we understood the learning organisation as a type of organisation 

within which multiple learning processes occur (including organisational learning) (Talbot, 2013; 

Talbot et al., 2014). However, as I struggled to statistically and analytically specify the learning 

organisation construct using rigorous statistical modelling techniques (such as structural equation 

modelling), I came to rethink the utility of conceptualising the AALO as an a priori contingent model. 

In particular, I appreciated that the lack of definitional clarity made it increasingly difficult for the 

model to explain when, how or why one factor might (preferentially) affect another.  

In response, I draw on the broader organisational behaviour and learning literature and the 

system dynamics literature to review how the AALO was theorised critically and then implemented 

the learning organisation construct. In this, I followed Easterby Easterby‐Smith et al. (2000, p. 787) 

observation that learning organisation practitioners ‘often draw on more academic literature 

[organisational learning and behaviour] in order to help them understand the challenges they face’. In 

my rethinking, I am also answering Grant (2021) call for us to stop and rethink our ideas. First, in my 

rethinking of the AALO construct, I turned to the fundamental construct underlying learning 

organisation, namely, learning as a nested phenomenon (e.g., learning by individuals, within teams, 

within organisations).  

2.2 THE AUSTRALIAN ARMY LEARNING ORGANISATION 
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When first considering the AALO in early 2010s, we reviewed the learning organisation as a 

theoretical construct and highlighted the evolution of a learning organisation to situate its current use 

within the Australian Army (Talbot et al., 2014). In this thesis, I further scrutinised Senge’s (1990) 

learning organisation which necessitates five disciplines (or individual practices): 

• Personal mastery: continual self-improvement (e.g., ‘personification of the LO 

[learning organisation]’ Talbot et al., 2014, p. 21).  

o Army’s notion of professional mastery aligns with Senge’s mastery; for 

example, De Somer and Schmidtchen (1999, p. 3) define professional military 

mastery as an ‘ability to perform given competencies, the awareness of why 

they are being performed, the flexibility to perform them in a range of 

circumstances, and the self-confidence to apply them in conditions of risk and 

ambiguity’. 

• Mental models: a widely used construct within team research, mental models are the 

ingrained assumptions of how the world works which inform action (Senge, 1990, p. 

8). They are particularly prevalent within military team research (Goodwin et al., 

2018). 

• Building a shared vision: this involves leaders facilitating the collaborative setting, 

owning and implementing a joint vision, rather than merely imposing their vision upon 

organisational members (Watkins & Marsick, 1993, 1996), and Senge (1990, p. 9) 

claimed, to evoke ‘commitment rather than compliance’ within a learning organisation. 

• Team learning: Senge (1990, p. 10) contended that ‘teams, not individuals, are the 

fundamental learning unit in modern organisations… unless teams can learn, the 

organisation cannot learn’. Senge’s (1990) construction of team learning relies on the 

idea of dialogue (and is contrasted against discussion). In this sense, Senge (1990) 

defined dialogue as a form of shared meaning-making that gains new insights and 

contrasts against discussion (which he sees as a more formal debate so that one can 

‘win’ within a discussion).  

• Systems thinking10: the personal practice of an individual’s ability to see the 

relationships between the parts, providing a contextual awareness within which an 

individual can make decisions and learn.  

 
10 Senge (1990) applies systems thinking in two different ways within his book; first as an individual-

level discipline (as described here), and also as an explanatory mechanism at an organisational level when he 

appeals to systems thinking/dynamics as the ‘why’ and ‘how’ the five disciplines and organisational systems 

interact to create a learning organisation. The critique focuses on the organisational-level application of systems 

thinking to explain how, why or when multilevel components.  
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Together, these five individual disciplines are the foundation for developing Senge’s (1990) 

learning organisation. The AALO literature review then synthesised the dominant themes from the 

broader learning organisation literature into the following: 

• Specific leadership practices and actions support individual and team learning. 

• Organisational structures, processes and practices (e.g., lessons learnt, information 

distribution) support organisational learning. 

• Team climates and practices impact learning within teams. 

• Knowledge management systems (formal and informal) are a necessary but not 

sufficient condition for supporting a learning organisation. 

• At an individual, cognitive level, a learning organisation also requires shared mental 

models and a ‘sense of connectivity derived through systems thinking’ (Talbot et al., 

2015, p. 76).  

The fragmented nature of the theoretical literature around a learning organisation makes it 

difficult to achieve theoretical consensus (Dimovski & Škerlavaj, 2005; Ellinger et al., 2002; Goh & 

Richards, 1997; Lähteenmäki et al., 2002). One consequence of the definitional diversity is that lack 

of a consistent measure of the construct (Dimovski & Škerlavaj, 2005; Lähteenmäki et al., 2002; 

Tsang, 1997), with the literature generally unclear about how to move from the diversity of theory to 

systematic measurements of the learning organisation characteristics or concepts (Talbot et al., 2014).  

2.2.1 SYSTEMS THINKING AS AN EXPLANATORY MECHANISM WITHIN SENGE’S LEARNING 

ORGANISATION: BRIEF CRITIQUE 

Obscure mechanisms of action or imprecise implementation within the learning organisation 

construct can be attributed to Senge’s (1990) original use of systems thinking (and systems dynamics) 

as the explanatory mechanism of his learning organisation construct. In particular, criticisms emerge 

from the systems thinking and systems dynamics literature (Cabrera, 2006; Cabrera et al., 2015; 

Merali & Allen, 2011). Many organisational scholars have criticised Senge’s (1990) descriptions and 

mechanisms within the learning organisation as ‘maddeningly vague’ (Peters, 1992, p. 385), obscure, 

mystical, and utopian (Burgoyne, 1999; Finger & Burgin Brand, 1999; Friedman et al., 2005; Grieves, 

2008; Ortenblad, 2007). For example, Senge (1990) uses Bohm’s (1988) ‘New Physics’ and 

Checkland (2000) soft systems thinking as metaphors without ever attempting to identify any concrete 

or specific mechanisms. While the organisational scholarly critiques have helped to identify the 

emerging problems with Senge’s (1990) construction of a learning organisation, the critiques 

emerging from systems thinking literature (e.g., Cabrera, 2006; Cabrera et al., 2015; Caldwell, 2012; 

Merali & Allen, 2011) better identify the theoretical flaws in Senge’s (1990) application of systems 
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thinking as an organisational mechanism in his learning organisation construct. The systems thinking 

critiques will be further explored later in this chapter.  

Overall, the lack of clarity around the relationships within the elements that make up Senge’s 

(1990) learning organisation model poses significant theoretical, empirical and practical difficulties. 

In particular, the obscure nature of Senge’s elements, dimensions, and practices directly affects 

practitioners and leaves us without a solid evidence base for recommendations. The unclear 

contingencies within Senge’s (1990) models mean that we cannot identify specific points of 

intervention. Thus, obscuring or mystifying the definition and construction of a learning organisation 

has implications beyond the scholarly or academic literature; it directly impacts the utility and 

effectiveness of practical interventions within organisations. Given that the learning organisation 

literature is, typically, focused on providing practitioners with an empirical evidence base (Örtenblad, 

2019), this gap has elicited calls for more attention to be paid to identifying contingencies within the 

learning organisation construct.  

2.2.2 AALO: DIMENSIONS OF LEARNING ORGANISATION QUESTIONNAIRE   

In the absence of a consistent or coherent approach to measuring learning organisations across 

the whole literature, I evaluated a range of different learning organisation models and measures 

(Stothard, 2014). After evaluating the available learning organisation measures, I drew on Marsick 

and Watkin’s (1996) Dimensions of a Learning Organisation to operationalise the nebulous construct 

of a learning organisation. The AALO was primarily (but not solely)  measured using Marsick and 

Watkin’s (1996) DLOQ. The DLOQ is made up of seven dimensions: 

• create continuous learning opportunities 

• promote dialogue and inquiry 

• promote collaboration and team learning 

• establish systems to capture and share learning 

• empower people to create a collective vision 

• connect the organisation to its environment 

• provide strategic leadership for learning. 

Other components were included to improve the measurement of a range of Army-specific 

organisational characteristics thought to shape individual and organisation performances, including 

organisational trust and specific leadership styles (e.g., transformational and transactional leadership 

were measured using the Multifactor Leadership Questionnaire, MLQ  (Avolio, 1999; Bass et al., 

2003). The AALO nomological network was built on the DLOQ nomological network (Yang et al., 

2004) and adapted to suit the Australian Army context. I added several dimensions (such as 

organisational trust) and, after piloting and testing, removed the DLOQ outcome indicators (e.g., 
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financial performance and knowledge performance). In the pilot questionnaire, it was discovered that 

respondents were unable to answer the financial outcome and knowledge performance questions 

meaningfully (Stothard, 2014). The resulting AALO model was a multilevel construct that focused on 

the individual, team and organisation levels (see Fig 1).  

 

FIGURE 1: CONCEPTUAL MULTILEVEL CONSTRUCTION OF AALO  

Although there were no specific systems thinking dimension or measure within the AALO, 

nevertheless, the AALO was developed within the tradition of systems thinking/dynamics via Senge’s 

(1990) learning organisation model use of systems thinking. Much of Australia’s Defence research 

and thinking is situated within systems thinking, and similar operational research approaches 

emerging from soft systems methods (e.g., Chen & Unewisse, 2016; Cook, 2004; Cook et al., 1999; 

Omarova et al., 2018; Wilson et al., 2020). Given that Senge’s (1990) learning organisation explicitly 

draws on systems thinking as an explanatory mechanism within his learning organisation model, the 

uncritical acceptance of such an explanatory approach within the AALO, on reflection, is not a 

surprise.  

Conceptualised as a multilevel hierarchy (see Fig 1), the different AALO levels become clearer. 

However, what is still not clear in Fig 1 is the expected nature of the interactions between the 

dimensions or levels. To better conceptualise the AALO multilevel interactions or causal 

relationships, I constructed a conceptual nomological network by drawing on Yang et al.’s (2004) 

DLOQ nomological network (see Fig 2). Yang et al. (2004) grouped the individual and team DLOQ 

dimensions into a ‘people’ category, and leadership, systems and connection to the environment into 

the ‘system’ category, and finally, the ‘outcomes’ into their category. The aim was to replicate the 
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approach of Yang et al. (2004) and use structural equation modelling to evaluate the nomological 

network to establish the causal relationships within the AALO. Again, the nature of the mechanisms 

or specific relationships between the dimensions or levels were not made explicit within the 

nomological network (see Fig 2). Instead, the AALO follows Senge’s (1990) assumption that the 

learning organisation can be viewed as a system within the systems dynamics paradigm. In this, the 

AALO was situated firmly within the systems thinking paradigm, which dominates Australian 

Defence organisational research (e.g.,Omarova et al., 2018).  

 

FIGURE 2: AALO NOMOLOGICAL NETWORK (ADAPTED FROM YANG ET AL., 2002) 

2.2.3 MISSPECIFIED ORGANISATIONAL SYSTEMS THINKING IN AALO: THEORETICAL 

IMPLICATIONS 

The critical assessment of the AALO model draws on recent criticism emerging from systems 

thinking and organisational behaviour literature (Cabrera, 2006; Cabrera et al., 2015; Caldwell, 2012; 

Grieves, 2008). Namely, the critique identifies that systems thinking (by itself) provides no 

explanatory mechanisms of how actions, knowledge or behaviour might propagate throughout a 

human system (such as an organisation) (Cabrera et al., 2015; Caldwell, 2012). While recognising that 

systems thinking has a broad appeal (particularly in Australian Defence research), the recent critique 

of systems thinking identifies that many applications of systems thinking and reasoning to 

organisations (including Senge’s (1990)) are based on metaphor and analogy, rather than an 

examination of specific cross-level mechanisms (Cabrera, 2006; Cabrera et al., 2015; Caldwell, 

2012). Further, systems thinking’s claims of holism (i.e., the whole is more than the parts) ‘is 

meaningless’ because it fails to define any boundaries and, therefore, does not limit the embeddedness 
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of any systems components (Cabrera, 2006, p. 62). Critics recognise that systems thinking by itself  

provides no explanation or guidance for understanding how exactly a multilevel and multidimensional 

organisational phenomenon (such as AALO) may occur. 

Senge’s (1990) popularisation of systems thinking as an explanatory mechanism within the 

learning organisation construct continues to influence the learning organisation field and AALO in 

particular. In critiquing Senge’s (1990) application of systems thinking to describe a learning 

organisation, I am not intending to extend my critique to all applications of systems thinking to 

organisations. For example, organisations are rightly characterised as complex systems made up of 

discrete elements such as teams (Klien & Kozlowski, 2000; Mathieu & Chen, 2011). In particular, 

systems thinking has been the foundational theory of the multilevel paradigms emerging from 

management and organisational behaviour literature (Bliese et al., 2007; Eckardt et al., 2020; Klein & 

Kozlowski, 2000; Mathieu & Chen, 2011). Taking a systems approach has an appeal within 

organisational behaviour and management literature since it ‘allows us to deal with the idea that the 

component parts of a system can best be understood in the context of relationships with each other 

and with other systems, rather than in isolation’ (Merali & Allen, 2011, p.55). For example, the 

multilevel paradigm draws on systems thinking while also drawing on a range of organisational 

behaviours and theories to explain the specific mechanisms of action with organisational systems 

(Eckardt et al., 2020; House et al., 1995; Klein & Kozlowski, 2000; Rousseau, 1985, 2011). However, 

in Senge’s (1990) application of systems thinking within his conceptualisation of a learning 

organisation, there are significant flaws in systems thinking as an explanation or untheorised 

mechanism of action (Cabrera, 2006; Caldwell, 2012). 

The three fundamental, logical problems emerging from Senge’s (1990, p. 223) ‘holistic view’ 

of a learning organisation (Cabrera, 2006; Caldwell, 2012) and from the proliferation of learning 

organisation definitions within the learning organisation literature more broadly (Örtenblad et al., 

2013; Reese, 2020a, 2020b; Talbot et al., 2014) are as follows: 

1. Confounding definitions: A learning organisation is defined by both its effects and 

causes (i.e., team learning is both an input and outcome within the model). 

2. Defining learning organisation boundaries: 

a. System boundaries: it is not clear what is or is not included within the 

learning organisation as a system. 

b. Embeddedness: learning organisation models fail to identify each 

dimension’s or level’s distinct influence or mediating processes and 

outcomes. 
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These logical flaws are also present in the AALO model and have confounded attempts to 

disentangle the conceptual and theoretical flaws within the learning organisation model applied to the 

Australian Army. 

In summary, measuring the AALO primarily used the DLOQ (Marsick & Watkins, 1996; Yang 

et al., 2004) adapted to the specific Australian Army context. As a measure of specific organisational, 

team and individual characteristics, the outcomes of the AALO provided the Australian Army’s senior 

leaders with insights into critical organisational processes and practices which were otherwise 

invisible. In this sense, the outcomes of the AALO were successful in providing the means of 

measuring the Australian Army’s learning organisation dimensions (Drobnjak et al., 2013; Stothard et 

al., unpublished, 2014). However, questions remain concerning the AALO logic and 

conceptualisation.   

2.2.3.1 CONFOUNDING DEFINITIONS: LEARNING ORGANISATION AS CAUSE AND EFFECT 

One logical flaw in the AALO model (in Fig 2) is that it is defined in terms of its effects; the 

problem this creates for the study of learning organisations should be evident. If we understand 

learning organisation effectiveness in terms of desirable effects on organisations (e.g., Watkins & 

Dirani, 2013; Watkins & Kim, 2018), defining a learning organisation in terms of its outcomes is 

problematic. In this sense, a learning organisation model must be valid since if it is not learning, then 

by definition it is not a learning organisation. The problem is that the inclusion of perceptions of 

learning organisation is both a predictor (e.g., continuous learning) and an outcome (e.g., a learning 

organisation).  

In response to the confounding effect of including desired outcomes into the predictors or 

inputs, the obvious move is to separate the expected causes from its effects. For this, we need to 

understand the directionality of the relationships between the factors or dimensions and the expected 

strength of the relationships.  

2.2.3.2 SYSTEM BOUNDARIES: LEARNING ORGANISATION AS SINGLE OR 

MULTIDIMENSIONAL? 

 For any construct to be meaningful, it should clarify why (or how) some dimensions/factors 

are included and others are not (e.g., following Van Knippenberg and Sitkin (2013)’s argument). The 

answer to the question, ‘Why is this a dimension/factor?’ cannot be that all factors effectively support 

learning in organisations. It is a logical flaw to define a concept in terms of its effects, and such 

definitions would disqualify the concept from studying its effects; defining the learning organisation 

model by its effect (e.g., in Fig 2) does nothing to clarify why other organisational characteristics are 

included in the learning organisation concept. There is general agreement about the range of 

characteristics that determine an organisation’s capability to learn (at the individual, team and 
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organisational levels) (Örtenblad, 2002, 2018, 2019; Talbot et al., 2014; Watkins & Dirani, 2013; 

Watkins & Kim, 2018). Yet relatively little attention has been paid to the contingencies or 

relationships between these characteristics (Örtenblad, 2018; Örtenblad et al., 2013; Watkins & 

Dirani, 2013; Watkins & Kim, 2018) within the learning organisation literature11 

These are not just problems in principle but also in practice. For example, several scholars have 

critiqued the DLOQ for multi-collinearity and discriminant validity, arguing that due to DLOQ 

dimensions loading to a single latent variable, that the learning organisation model should be 

considered a unitary or single dimensional construct (Kim, Egan & Tolson, 2015; Pokareal & Choi, 

2013). However, high correlations are not problematic if the constructs are expected to be highly 

related and explained theoretically (Knippenberg & Sitkin, 2013). Similarly, highly correlated 

dimensions or factors loading to a single latent factor do not imply that the underlying construct must 

be understood as a single dimension (Knippenberg & Sitkin, 2013). The empirical evidence (e.g., high 

correlations and unidimensionality) does not discount the multidimensional nature of the learning 

organisation model in the presence of a strong theoretical argument. Any theoretical model can then 

be tested using appropriate quantitative modelling.  

However, in the absence of theoretically clear boundaries or contingencies, empirical evidence 

showing highly correlated constructs fuel existing doubts about the conceptual distinctiveness of the 

learning organisation construct. The lack of clear theoretical or conceptual boundary makes it 

challenging to identify if or when the dimension or factor is vital to the underlying construct. Without 

sufficient evidence or theoretical reason, selecting factors that are not to be included remains obscure 

and arbitrary.  

2.2.3.3 SYSTEM BOUNDARIES: EMBEDDEDNESS OF SYSTEMS AND SUB-SYSTEMS? 

Another logical flaw, also emerging from poorly specified (or misspecified) system boundaries, 

is one of embeddedness (Cabrera, 2006). Specifically, Senge (1990) claimed that the learning 

organisation is a unitary whole, so all components are considered part of the system. However, 

‘claims of holism in systems thinking are meaningless because of the embeddedness problem—every 

whole is a part of a larger whole, ad infinitum’ (Cabrera, 2006, p. 63). Without a defined boundary 

around a system, the focal levels become all-encompassing. Applying a systems approach needs a 

clear definition of what is or is not included within any specific system (Cabrera, 2006; Cabrera et al., 

2015). System thinking scholars caution against using systems thinking without explicitly specifying 

system boundaries (Cabrera, 2006; Caldwell, 2012).  

 
11 In other scholarly literature fields (e.g., team learning), more effort has been put into understanding 

when and where learning occurs (e.g., contingent factors) (e.g. Bell et al., 2004).  
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In response to the theoretical and empirical needs for a clearer understanding of multilevel 

organisation systems, multilevel scholars have called for greater attention to be paid to boundaries and 

mechanisms (Bliese et al., 2007; Eckardt et al., 2020; Hoffman et al., 2019; Humphrey & LeBreton, 

2019). Multilevel methods and theories have emerged from the same theoretical schools as soft 

systems thinking (i.e., from General System Theory) (Checkland, 2000; Von Bertalanffy, 1967, 

1968). However, the multilevel perspective/paradigm (in the organisational behaviour and 

management fields) does not typically suffer from similar flawed application of systems thinking. 

Instead, scholars within the multilevel paradigm directly address the misapplication of systems 

thinking evidenced by Senge (1990). Within the organisational multilevel paradigm, much effort has 

been applied to identifying boundaries and mechanisms, including emergence and other bottom-up 

mechanisms together with top-down mechanisms, together with other complex interactions (AIken et 

al., 2019; Lange & Bliese, 2019; Mathieu & Luciano, 2019; Polyhart & Hendricks, 2019). 

The importance of specifying an organisational systems’ boundaries is a consistent refrain 

found within multilevel paradigms (e.g., Klien & Kozlowski, 2000; Rousseau, 1985). Applying the 

multilevel perspective to the AALO will help to clarify the boundaries of the organisational system. A 

conceptual boundary does act as a barrier; however, drawing a boundary does not prevent others from 

choosing different boundaries to reflect their research question and focal level better. Drawing on a 

multilevel paradigm from management literature helps to clarify the level of embeddedness within an 

organisational system, and in doing so, avoids the obscuration that misaligned system boundaries can 

produce, and follows the recommendations by current systems thinking scholars focusing on psycho-

social systems proposed by Cabrera et al. (2015).  

2.2.4 MISSPECIFIED ORGANISATIONAL SYSTEMS THINKING IN AALO: PRACTICAL 

IMPLICATIONS 

This section identifies the empirical consequences of a misspecified theory or model by 

reviewing contingent models (i.e., mediating and moderating models) and then identifying the 

implications of a misspecified model by working through an illustrative example. Significantly, 

building a theoretical model moves our understanding beyond ‘if’ there is a relationship between two 

or more variables (Cortina, 2016; Haveman et al., 2019; Johns, 2006; van de Ven & Poole, 1995). 

Instead, identifying the contingencies within a theory or model helps explain ‘when’ and ‘how’ 

variables interact (Cortina, 2016; Hayes, 2015; Hayes, 2017; Johns, 2006). In doing so, the 

conditional relationship between variables can be understood, thus contributing to the theoretical and 

conceptual knowledge of the field.  

2.2.4.1 OVERVIEW: MEDIATION AND MODERATION IN DEVELOPING THEORY 
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A mediating factor (or mediator) triggers the dependent variable when the independent variable 

is engaged (Hayes, 2015). Identifying mediating factors helps identify the why by testing which 

elements/factors are essential for the theorised relationships (Cortina, 2016; Hayes, 2015; Hayes, 

2017; Johns, 2006). A moderating factor identifies when or where a theorised relationship may occur 

(Cortina, 2016; Hayes, 2017; Johns, 1996). Understanding moderating factors (or moderators) helps 

to better understand the limits of generalising a theorised relationship, thus creating a more precise 

understanding of a theoretical relationships’ boundaries. Moderator variables typically shift the 

relationship between the independent and the dependent variables, thus providing crucial contextual 

information. Together, understanding the mediating and moderating factors (i.e., contingencies) help 

clarify precisely when and where expected, or theorised, effects will (or will not) occur. It is for this 

reason that there have been recent calls, within both the learning organisation and organisational 

learning literature, for attention to be paid to the contingencies within the construct, namely, a 

learning organisation (Örtenblad et al., 2013; Schilling & Kluge, 2009; Watkins & Kim, 2018).  

 

2.2.5 AALO: CONCEPTUALLY MAPPING AALO AS A MULTIDIMENSIONAL, MULTILEVEL 

MODEL 

The AALO is primarily based on the DLOQ (Watkins & Marsick, 1996) and is a 

multidimensional construct that aims to diagnose a range of organisational characteristics associated 

with improved organisational performance (Ellinger et al., 2002; Watkins & Dirani, 2013; Watkins & 

Kim, 2018). While there is consensus that the DLOQ is made up of seven dimensions examining 

individual, team and organisational characteristics, there is less consensus about exactly which 

dimensions are focused on what levels. For example, the nomological map of the DLOQ (Yang et al., 

2004) argued that the dimensions could be grouped into either ‘people’ or ‘structural’ levels, while the 

AALO has grouped the DLOQ dimensions into the individual, team or organisational levels 

(Stothard, 2014). However, other scholars (Egan et al., 2004; Kim et al., 2015; Pokharel & Choi, 

2015; Weldy & Gillis, 2010) have argued that the DLOQ is better as a single dimension (or unified) 

construct, where all seven dimensions load onto a single dimension (without specifying what 

organisational level any of the dimensions might be focused on). Within the DLOQ literature, there is 

little theory that argues for the primacy of one relationship between dimensions over the others, and 

consequently, mediation studies are few and far between (Örtenblad et al., 2013; Watkins & Kim, 

2017).  

To better understand how the theory and measurement of the AALO differ, the original 

nomological network of AALO (from Fig 2) is mapped against a multilevel and multidimensional 

matrix. It shows the expected conceptual relationships between AALO dimensions and levels (see Fig 
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2). In terms of theory, the AALO dimension of leadership, embedded systems to share learning, 

connection to the environment, and shared vision are deemed to be organisational; team 

learning/teamwork at the team level; and finally, dialogue and inquiry, continuous learning and 

organisational trust at individual levels. However, all AALO dimensions were measured at the 

individual level (Stothard, 2014). This gap or mismatch between focal theory and measurement is 

commonly found within multilevel organisational studies from the early 2000s (Mathieu & Chen, 

2011).  

This section focuses on exploring the practical and empirical implications of misspecified 

multidimensional AALO (the horizontal axis in Fig 3). This section primarily draws from Marsick 

and Watkins (1996) and others (Stothard, 2014; Stothard et al., 2014; Yang et al., 2003) to theorise 

the contingencies between the dimensions. The following section focuses on the theoretical and 

empirical implications of the misspecified multilevel AALO (the vertical axis in Fig 3). Finally, I 

bring these two sections together.  

2.2.5.1 AALO AS A MULTIDIMENSIONAL MODEL 

This section is modelled on Van Knippenberg and Sitkin’s (2013) approach to evaluating the 

theoretical and practical implications of whether a phenomenon is either a single or multidimensional 

construct. In doing so, I show that the AALO is, logically, a multidimensional construct. However, 

while the AALO is better understood as a multidimensional construct, it is not yet clear what the 

expected relationships between the dimensions are since there is little consensus about the 

contingencies within the learning organisation literature (Örtenblad et al., 2013; Watkins & Kim, 

2018). 
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FIGURE 3: HYPOTHETICAL AALO - UNIDIMENSIONAL MEDIATION MODEL 

 

All dimensions within a unidimensional construct are expected to have the exact causes and effects; 

this is a necessary (but not sufficient) condition for a unitary dimensional construct. The conceptual 

mediation model of a unidimensional AALO is illustrated in Fig 3; the underlying learning 

organisation construct influences all other dimensions, which mediates performance. Logically, a 

construct cannot be considered unidimensional unless all mediating factors also work through the 

exact causal mechanism(s) (van Knipperberg and Sitkin, 2013). If AALO is indeed a unidimensional 

construct, then, logically, all the dimensions should be affected by a proposed mediator or moderator 

in the same way. Such a conceptual case should then be made explicit, yet this is not seen in the 

literature (and certainly not the case for AALO). However, it is an important theoretical and 

conceptual point to make, given that there are repeated calls to define the learning organisation as a 

Organisational 

trust 
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single-dimensional construct. If a moderator was expected to influence the learning organisation’s 

performance, and the learning organisation was a unidimensional construct, 

 

FIGURE 4: HYPOTHETICAL AALO - MULTIDIMENSIONAL MEDIATION MODEL 

then the moderator should affect all mediators equally in Fig 4. Consequently, I argue that AALO 

(and the learning organisation more broadly) is, indeed, a multidimensional construct. In contrast, an 

illustrative example of a hypothetical mediation modelling is presented in Fig 5. It adapts Yang et al.'s 

(2003) DLOQ model as a full mediation model, where each of the 'people level' dimensions mediates 

the effect of the 'structural' level factors on organisational performance. This model can be contrasted 

against Fig 4, which shows the AALO as a single dimension (i.e., all dimensions equally mediate 

between the single 'learning organisation' dimension and organisational performance).  

The theoretical and practical implications of a single-dimensional AALO (in Fig 4) show that, 

if the learning organisation is indeed a single, unitary dimension (as argued by Egan et al., 2015; 

Pokharel & Choi, 2015; Weldy & Gillis, 2010), then any proposed mediator or moderator should 

affect all the 'sub'-dimensions. However, if a moderator or mediator affects only a specific 'sub'-

dimension(s) and not others, then the argument for the learning organisation construct to be a unitary 

whole is logically untenable. 

2.2.5.1.1 MEDIATING MODELS: ASSESSING COMPETING LEARNING ORGANISATION 

MEDIATION MODELS 

Comparing the hypothetical learning organisation models presented in Figs 4 and 5 illustrates 

the theoretical and practical implications of conceptualising mediation pathways. Fig. 5 shows an 

illustrative model (with unique mediation pathways between structural and people dimensions) 

compared to Fig. 4, which shows a fully mediated, unidimensional learning organisation. Both models 

Organisational trust 
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(Fig. 4 and 5) are derived from within DLOQ model literature; for example, Fig. 4 represents the 

single/unitary model proposed by Kim et al. (2015) and others (Pokharel & Choi, 2015; Weldy & 

Gillis, 2010), while Fig. 5 (adapted from Yang et al. 2004) represents a hypothetical/illustrative model 

showing unique mediation pathways. 

This is not to suggest that the models in Figs 4 or 5 could or should not be tested – all are 

perfectly justifiable models from within the DLOQ literature. The point here is not whether there is a 

good conceptual case for either model. Instead, the point is that a mediation theory about learning 

organisation as a multidimensional or unidimensional construct requires each dimension and 

relationship path to be identified. This reasoning works both ways; a case for the mediating effect of a 

single learning organisation construct on another cannot be generalised to a case for a mediating role 

of learning organisation as a whole (because it would imply that the single dimension also mediates 

all learning organisation dimensions separately - a case that has not been made). Similarly, a 

generalised statement about a mediator of the learning organisation cannot be particularised to a 

mediating role – Dialogue and Inquiry for each dimension of a learning organisation (without a 

compelling case).  

The problem with the mediation model for a learning organisation lies in the learning 

organisation-mediators relationship and the relationship with outcomes. There is some irony that even 

though the learning organisation is defined in terms of its effects, there is no clear conceptual 

statement of what these effects include, exclude, or why (Örtenblad et al., 2013; Watkins & Kim, 

2017). Moreover, in studying the mediation models within the learning organisation literature, 

research has travelled across different levels of analysis: the individual, the group, team or business 

unit, and the organisation. What is missing from theory development in learning organisations is a 

contingent model which specifies the outcome and level of analysis under consideration - or a model 

that makes a direct and compelling case for the universal nature of the mediating processes identified.  

2.2.5.1.2 MODERATING MODELS: ASSESSING COMPETING MODERATION LEARNING 

ORGANISATION MODELS 

 The understanding of moderating influences on the relationship between the learning 

organisation and outcomes suffers from essentially the same problems identified for the mediation 

models (described above). There is no coherent conceptual statement of a moderation model (or why 

these would be universal main effects without any contingencies) within the learning organisation 

literature (Örtenblad, 2018; Örtenblad et al., 2013; Watkins & Kim, 2018). Following the analysis and 

recommendations of mediation research in the above section, the moderation model research leaves 

similar questions unanswered. 
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FIGURE 5: HYPOTHETICAL AALO - MODERATION MODEL 

First, revisiting the now-familiar argument: for the learning organisation to be a unitary 

construct, the moderators should apply to each dimension of the learning organisation construct. A 

case for different moderators for different dimensions of the learning organisation can also be made 

(and may be more acceptable), but this would violate the principle of a unitary construct. If, as in Fig. 

5, leadership’s influence is moderated by Dialogue and Inquiry, Systems is moderated by Team 

Learning, and so on, we might have a sensible model. It cannot translate to the model in Fig. 7, in 

which the four structural dimensions are combined under the umbrella of the learning organisation. 

Alternatively, we might have the model displayed in Fig. 8, in which all three ‘people’ moderators 

influence all four ‘structural’ dimensions (and in this case, this is conceptually equivalent to the model 

presented in Fig. 7 because there is no violation of the notion of the learning organisation as a unitary 

construct). 

Learning-oriented 
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Systems to share 
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Based on the notion that the learning organisation is a unitary/single-dimensional concept as 

argued by Kim et al. (2015), when developing a learning organisation model it must also be assumed 

that the moderation holds for all dimensions of the learning organisation, and presumably, in the 

prediction of all the outcomes. Similar to the mediation model logic, if the learning organisation was a 

single-dimensional construct, a moderating factor should affect all sub-dimensions. There is little 

theory within the learning organisation literature to guide such efforts and clarify how to make sense 

of any moderating variables. It is simply not clear how the diversity of idiosyncratic micro-theories 

and findings should be seen in relationship to each other (a recent review found there was little 

integration within the micro-theories and empirical papers, Örtenblad et al., 2013). The implication 

also seems to be that the moderation evidence should be merged with the mediators present to come 

to an integrated causal model of the learning organisation. At the least, such a model would not be 

very parsimonious.  

 

FIGURE 6: HYPOTHETICAL AALO - UNITARY MODERATION MODEL 

 

Mediators can also be proposed and tested as moderators. While common in practice, this raises the 

question of how learning organisation mediation models and moderation models might be related. As 

before, the root cause of the problem lies in the ambiguity within the learning organisation concept 

itself. This ambiguity makes it difficult, if not impossible, to generate high-quality, integrated theory 

either deductively or inductively. In the absence of a well-theorised model of a learning organisation, 

a review of empirical evidence will be an insufficient basis for the more inductive derivation of 

theory.  
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These sections aimed to logically evaluate the claims that the learning organisation is a 

unidimensional construct and identifies the need for explicit theorising and conceptualisation to map 

the contingencies across the AALO dimensions. In particular, I demonstrated logically that the 

learning organisation should only be considered a multidimensional construct rather than basing the 

argument on empirical evidence alone. In summary, Kim et al. (2015) and others (Pokharel & Choi,  

2015; Weldy & Gillis, 2010) claims that the learning organisation should be considered a 

unidimensional construct is logically untenable with the current empirical evidence that we have. If an 

empirical analysis favours a one-factor solution, this only indicates that the learning organisation 

construct taps into a shared underlying construct. It is not evidence that the construct as defined is 

singular and unitary, especially not when the construct is typically defined in multiple ways (Grieves, 

2008; Örtenblad, 2018; Watkins & Kim, 2018). For example, the DLOQ has been developed with 

multiple dimensions from various empirical studies and case studies (Watkins & Dirani, 2013; 

Watkins & Kim, 2018; Yang et al., 2004). An empirical finding demonstrating a single, underlying 

statistical construct does not remove the evidence and conceptual definitions of a multidimensional 

construct. Instead of discounting the multidimensional nature of the learning organisation as Kim et 

al. (2105) and others (Pokharel & Choi, 2015; Weldy & Gillis, 2010) have done, the appeal for a 

single learning organisation construct should require further theoretical and conceptual work to 

explain how the multiple components act together.  

FIGURE 7: HYPOTHETICAL AALO - FULLY MODERATED MODEL 

Organisational 

trust 
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2.2.5.2 AALO AS A MULTILEVEL MODEL  

Overall, there has been consensus within the learning organisation literature that the learning 

organisation model is multilevel, in that there is agreement that it covers the individual, team and 

organisational levels (Grieves, 2008; Örtenblad, 2018; Watkins & Kim, 2018). Historically, there has 

been considerable debate about precisely what this means. Some scholars view this learning in and by 

organisations through an individual-level perspective. For example, Friedman et al. (2005) argued that 

defining anything except individuals as learners is anthropomorphic. Others such as Senge (1990) 

have applied a systems perspective and argued for ‘holism’ of a learning organisation where the team 

is the fundamental unit of learning. This has led to claims of reification, where the team or 

organisation as an abstract concept is considered concrete (Talbot et al., 2014). The nested nature and 

structure of organisations (namely, individuals nested within teams or groups and groups/teams nested 

within the larger organisation) has traditionally posed significant challenges to understanding the 

mechanisms that shape organisational (and individual) behaviour.  Much recent effort has been paid 

to understanding the multilevel mechanisms which shape how individuals within teams, and teams 

within an organisation, and vice versa, learn (Bell et al., 2012; Kozlowski & Bell, 2008). 

2.2.5.2.1 MISALIGNED THEORY AND MEASUREMENT: ANTHROPOMORPHISM AND 

REIFICATION 

The acceptance of multilevel approaches to organisations resolves a long-held debate in 

organisational learning and learning organisation (and organisational behaviour more broadly) 

concerning reification and anthropomorphism of organisations’ learning (Bell et al., 2012; Easterby‐

Smith et al., 2000; Watkins & Kim, 2018). The recent development of multilevel methods and 

theories within organisational behaviour and management literature is now being applied more 

widely; in this case, to organisational learning and learning organisations (Bell et al., 2012; DeChurch  

et al., 2019; Koeslag-Kreunen et al., 2018; Kostopoulos et al., 2013). The emerging multilevel 

approach offers more rigorous theoretical and empirical measures which illuminate the relationships 

and mechanisms occurring within nested phenomena. Nested data are found in organisations; for 

example, the individual (micro), team or group (meso) and organisational (macro) level relationships 

(AIken et al., 2019; Hoffman et al., 2019; Kostopoulos et al., 2013; Mathieu & Chen, 2011; Mathieu 

& Luciano, 2019; Polyhart & Hendricks, 2019).   

Many scholars have recognised that specifying precisely what (or who) was doing the learning 

within either a learning organisation or organisational learning is conceptually and empirically 

difficult (Friedman et al., 2005; Grieves, 2008). There is general agreement that organisational 

learning is more than individual members’ learning (Easterby-Smith et al., 2000; Kostopoulos et al., 

2013), yet there is debate about exactly what the collective or organisational level learning looks like. 

Some scholars emphasise that organisational contexts (e.g., systems, procedures and structures) affect 
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individuals’ learning (Fiol & Lyles, 1985), while others have argued that organisational learning is 

stored within the systems, procedures and structures (Grieves, 2008; Hedberg, 1981). For example, 

Hedberg (1981, p. 6) pointed out that, ‘members come and go, and leadership changes, but 

organisations’ memories preserve certain behaviours, mental maps, norms and values over time’. If 

this is the case, then what exactly is doing the learning? At this point, accusations of 

anthropomorphism have been made; namely, the attribution of a human capacity (i.e., learning) to a 

non-human entity (i.e., organisation), where ‘simplistic extension of individual-level models [are 

applied] to model organisational learning’ (Friedman et al., 2005, p. 22). Similarly, reification, where 

an abstract concept is treated as having a concrete existence outside its situating idea, has also been a 

concern in the learning organisation literature. For example, Friedman et al. (2005) pointed out that 

the construct of a learning organisation has become reified after Senge’s (1990) popularisation of the 

idea of a learning organisation.   

2.2.5.2.2 MULTILEVEL THEORY AND METHODS: ALIGNING THEORY AND MEASUREMENT 

Recognising that the simplistic application of individual-level models was insufficient to 

adequately explain how collective or organisational levels (and vice versa) researchers now pay 

greater attention to multilevel phenomena and has lead to a ‘classic Kuhnian’ paradigmatic revolution 

within organisational behaviour (Mathieu & Chen, 2011, p. 611), The traditional micro vs macro-

level debate initially created by misaligned theory and measurement has now been resolved by the 

increasingly sophisticated multilevel approach to understanding organisations (Chen et al., 2007; 

House et al., 1995; Mathieu & Chen, 2011). Within the multilevel approach, attention must be paid to 

aligning the focal level theory, measures and concepts (Klein & Kozlowski, 2000; Rousseau, 1985); 

in doing so, this multilevel approach has addressed the long-held concerns of anthropomorphism and 

(to a lesser extent) reification. As Eckardt et al. (2020, p. 22, italics as original) argued succinctly, 

‘theory building (development) without a multilevel perspective is incomplete; theory testing 

(methods and statistics) without a multilevel perspective is incomprehensible’. Likewise, there are 

recent calls to apply multilevel perspectives and approaches to the construct (Örtenblad, 2018; 

Watkins & Kim, 2017). 

Drawing on the theory and practice of a multilevel perspective in this thesis will help situate the 

AALO’s misaligned multilevel theory and measurement, and in particular, will help specify 

boundaries around Senge’s (1990) application of systems thinking to the learning organisation 

construct. In this sense, I am following Cabrera et al.’s (2015) recommendations to use the systems 

thinking approach and specifying what is or is not considered part of the AALO.  

2.3 RECONCEPTUALISING THE AALO: AN EMPIRICALLY GROUNDED, 

MULTILEVEL, MULTIDIMENSIONAL TAXONOMY 
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In the absence of an a priori conceptual definition which (i) specifies and separates the AALO 

predictors from the AALO outcomes, (ii) identifies the boundaries of the AALO as a system, and (iii) 

justifies the inclusion and exclusion criteria for AALO dimensions, then there is little theoretical basis 

to group dimensions of the AALO into one construct, measurement, or experimental manipulation. 

Indeed, using the higher-order unitary label ‘learning organisation’ is inappropriate given the 

untenable logic outlined above. At the moment, the learning organisation literature can be considered 

to have created a ‘complacency trap’ (Levinthal & March, 1981) which has obstructed the 

development of understanding the AALO. As such, the current AALO approach needs to be re-

framed by drawing on (i) multidimensional contingency models and (ii) multilevel perspectives to 

move our understanding forward. Reconceptualising the AALO construct is not to say that all ideas 

and insights from research into the AALO, or learning organisations in general, should be abandoned. 

Instead, problems have emerged when using Senge’s (1990) unbounded learning organisation 

construct. The solutions include applying Cabrera et al.’s (2015) recommendations and re-specifying 

the inclusions and exclusions, separating the predictors and outcomes, and drawing on different 

theory and practice to propose and test alternate contingent models. 

In summary, the following fundamental flaws or issues have been identified in the AALO as 

initially conceptualised, namely: 

I. Confounding definitions: predictors and outcomes overlap conceptually. 

II. Organisation systems are not specified or bounded (i.e., it is not clear what is or is not 

included when considering the AALO construct). 

a. The basis for inclusion or exclusion of the AALO dimensions is not clear, nor 

is there any clear theory to explore contingencies with the AALO. 

b. Within the AALO, neither the relationships between levels or dimensions nor 

cross-level relationships have been theorised. 

In response to these problematic flaws within the original AALO, I am reconceptualising the 

AALO as an empirically grounded, multilevel and multidimensional taxonomy. In this, I am drawing 

on the learning organisation literature as the empirical basis. Instead of assuming any a priori 

relationships, I am characterising the AALO dimensions or levels as having no a priori relationship. 

This will allow researchers, including this researcher, to draw on a range of other theories and 

methods to propose and test other contingencies within and between the levels and dimensions.  

2.3.1 BOUNDING THE MULTILEVEL AND MULTIDIMENSIONAL SYSTEM: 

RECONCEPTUALISING AALO 
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  The conceptual map of the AALO as a multilevel, multidimensional taxonomy is presented in 

Fig 10. The vertical and horizontal axes (levels and dimensions) show all the possible elements within 

the AALO. Note that no links have been drawn between the elements within the conceptual 

map/matrix; this reflects the lack of theory applied to the contingencies within the AALO. In this 

sense, the model in Fig 10 does not pre-suppose any contingencies. However, it also bounds the 

model to include these dimensions and levels (fulfilling a necessary condition for appropriate 

application of systems thinking, Cabrera et al., 2015). 

 

FIGURE 8: CONCEPTUAL MODEL OF THE AALO AS A MULTIDIMENSIONAL, MULTILEVEL TAXONOMY 

 

In this, I can draw on recent theoretical and methodological developments in multilevel 

perspectives to specify the focal level (i.e., which layer of the vertical axis). Further, I draw on 

broader team and individual level literatures to theorise and evaluate the relationships between 

dimensions (i.e., which dimensions on the horizontal axis). Bringing these together (constructing a 

levels x dimensional matrix of the AALO) allows me to map out what is known and unknown within 

the AALO construct. The levels x dimensions matrix can then be used to better understand and map 

the inter-, and cross-level interactions implicit within the multidimensional, multilevel AALO 

construct (as outlined by Yang et al., 2003 and Stothard, 2014). In this sense, the proposed AALO 

levels x dimensions matrix/map is best understood as an empirically grounded taxonomy.  In this, I 

am following a well-trodden path, with Easterby-Smith et al. (1999) noting that many learning 

organisation scholars move towards organisational learning/theory to help understand more 

problematic empirical issues within the learning organisation literature.  

2.3.2 DEFINING AN OUTCOME: TEAM LEARNING IN AALO 

Finally, in response to the identified problem of confounding definitions in the AALO, I will 

clarify the outcomes of the AALO model by removing the confounding effect of cause and effects. 

After evaluating the multilevel and multidimensional nature of the AALO in chapter 3, I will define 

team learning as the focal outcome of the AALO. 
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2.4 CHAPTER SUMMARY 

This chapter aimed to critically review the AALO construct and, in doing so, drew on recent 

developments in systems thinking literature to identify fundamental flaws in the original AALO 

conceptualisation. Like many other scholars (such as Friedman et al., 2005; Grieves, 2008; Tsang, 

1997, 2017), I argue that the definitional fragmentation leads to obscure and vague definitions, which 

in turn makes proposing and evaluating contingencies far more difficult, if not impossible. I also 

suggest that one of the causes of this definitional confusion may be due to Senge’s (1990) lack of 

specifications in his conceptualisation of the learning organisation construct and the Australian 

Defence research’s typically insufficient theorising when applying systems thinking to organisations. 

Recent systems thinkers (Cabrera, 2005; Caldwell, 2012; Grieves, 2008) have argued that greater 

attention needs to be paid to specifying boundaries when applying systems thinking to specific, 

concrete issues such as organisations. Further, recent theoretical and methodological developments in 

the multilevel paradigm emerging from management and organisational behaviour literature can be 

meaningfully applied and overcome the historical debates surrounding nested phenomena such as 

learning in and by organisations (e.g., anthropomorphism and reification).  

Bringing together the current systems thinking theory to bound the dimensions and multilevel 

paradigm to situate the individual, team, and organisational levels within the AALO frames the 

reconceptualised AALO as a multidimensional, multilevel taxonomy. Further, the confounding 

definitions will be clarified in Chapter 3, after I empirically evaluate the AALO to establish if it is, in 

fact, a multilevel and multidimensional construct.  
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3 MULTILEVEL ANALYSIS OF AALO 

 
‘That which is not good for the swarm, neither is it good for the bee’ Marcus Aurelius, 

Meditations (AD 161 to 180) 

This chapter aims to empirically evaluate if the critical component of the AALO, namely, the 

DLOQ, is, as proposed in chapter 2, a valid multilevel construct. Specifically, this chapter is a 

published paper that focuses on the DLOQ, the primary source of the AALO. The AALO is, 

essentially, made up of the DLOQ with additional measures, including organisational trust (Mayar et 

al., 1995) and attitudes towards organisational change. Recognising that the DLOQ is a widely used 

and accepted measure of the learning organisation (Watkins & Dirani, 2013; Watkins & Kim, 2018), 

my analysis focuses on the DLOQ rather than the more context-specific AALO model. The analysis 

serves two purposes; first, the DLOQ underpins the AALO and tests my reconceptualisation of the 

AALO as a multilevel, multidimensional construct. The analysis also answers calls in the learning 

organisation literature to apply a multilevel analysis to the DLOQ (Watkins & Kim, 2018).  

The analysis first evaluates the validity of the DLOQ by following Chen et al.’s (2005) 

recommended five-step approach (see the section below for more details). This analysis also begins to 

evaluate the dimensionality of the AALO/DLOQ by proposing and testing a parallel mediation model. 

Drawing on previous research that showed that rank has a positive and direct effect on perceptions on 

DLOQ dimensions (Drobnjak et al., 2013; Stothard et al., 2014), I propose that the typical effects of 

rank (at the individual level) and rank disparity (at the team level) on learning characteristics in 

organisation is mediated by leadership style (for individuals and teams alike).  

In particular, I evaluate the assumptions of isomorphism between the DLOQ at the individual 

and team level phenomenon (Chen et al., 2007; Chen et al., 2005; Klein & Kozlowski, 2000; Tay et 

al., 2014); isomorphism, in this sense, is the assumption that the same patterns or relationships 

between elements are genuine across different levels within a system. I propose and test the same 

mediation models within the paper, albeit at the individual and team level dimension. If both levels’ 

mediation models are similar, then the DLOQ does display a degree of nomological isomorphism. My 

analysis first evaluates a multilevel assumption (i.e., Do the individual and team levels demonstrate 

similar patterns of behaviour and, therefore, can inferences be drawn from one level to another?), and 

in doing so, extends our knowledge of the contingencies within the DLOQ dimensions. 

3.1 VALIDATING MULTILEVEL CONSTRUCTS 

Chen et al. (2005) provided a framework for evaluating the validity of a multilevel construct 

while noting that defining and validating multilevel constructs is a complex and challenging process. 
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While my analysis within the published paper moved through these five steps, not all steps are fully 

articulated. To clarify the validation process occurring within the paper, Table 1 identifies the steps of 

analyses I used to address each step recommended by Chen et al. (2005). 

 

TABLE 1: STEPS IN VALIDATING THE DLOQ AS A MULTILEVEL CONSTRUCT 

 

Validation Step Analytic Action 

Define the focal construct at each 

relevant level of analysis. 

DLOQ measured at the individual level: well defined (Watkins & 

Marsick, 1996; Yang et al., 2003). 

DLOQ measured at the team level: not well defined. 

Leadership at team/individual level construct: defined, and team level: 

diverse definitions (Bliese et al., 2002). 

Rank as an individual construct: well defined in the literature. 

Team hierarchy: well defined in the literature. 

Determine, based on theory, the 

dimensionality of the construct (is it 

multi or unidimensional?). 

DLOQ defined as multidimensional (see Chapter 2). 

Rank/hierarchy is a unidimensional construct: rank is a formal 

organisational attribute of an individual. 

Determine, based on theory, the nature 

(i.e., central tendency or variability) of 

the construct. 

Team level  

DLOQ defined as a referent shift construct and measured as the team’s 

central tendency (DLOQ dimensions are measures as an aggregate: 

team mean).  

Team hierarchy defined as the variation of rank within a team 

(measured as the standard deviation within the team).  

Specify the nature and structure of the 

construct at the higher level. 

Team level  

DLOQ qualitatively specified as a team level construct and broadly 

reflects team climate and shared norms of behaviour or expectations.  

DLOQ team level properties would be expected to be convergent and 

consensual.  

 

Team hierarchy is an objective team property (Klien & Kozlowski, 

2000). 

Based on the nature of the construct and 

practical considerations, determine 

what type of aggregate-level measure 

should be used to capture the higher-

level manifestations of the construct. 

DLOQ as referent shift construct: 

Referent: team.  

Consensus, convergent and aggregate measures (team mean), so 

validity, aggregated agreement, and reliability checks are necessary. 

Internal consistency is needed. 

 

Team hierarchy as a Disparity/dispersion measure  

Referent: individual. 

Configural measure. 

No agreement/reliability needed. 
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Test the psychometric properties of the 

construct across and at different levels 

of analysis 

The DLOQ team level ICC(1)12, ICC(2)13
Rwg and F ratios were 

calculated in the study. 

The DLOQ individual level psychometric results for the archival study 

were reported in Stothard (2014). 

Rank is not a psychometric measure, so estimates of reliability were 

not needed. 

Estimate the extent to which the 

construct varies between levels of 

analysis. 

Conducted a WABA14 analysis using random group resampling 

(Bliese and Halverson, 2002) to evaluate the extent to which team-

level correlations differ from individual-level correlations (assuming 

not team level effect). 

Test the function of the focal construct 

across different levels of analysis. 

The same mediation model was evaluated at the team and individual 

level to examine the assumptions of nomological isomorphism. 

The same antecedents and relationships were found within the DLOQ 

dimensions at both the individual and team levels.  

 

The paper presents the actions taken to address all five steps to evaluate the DLOQ validity as a 

multilevel construct. However, further work could be done to evaluate the team-level psychometric 

properties (Step 2). In the paper, relatively less attention was paid to evaluating aggregate 

psychometric properties. Further work can build on Chen et al.’s (2005) and Methuen’s (1994) 

recommendations to use a multilevel confirmatory factor analysis, which simultaneously evaluates the 

focal level individual and team level constructs (such as referent-shift models). However, Chen et al. 

(2005) noted that confirmatory factor analyses should be done separately for referent-shift constructs. 

For multidimensional constructs, multi-group structural equation modelling analyses could be used to 

test for factor equivalence across levels of analyses.  

The paper aimed to evaluate the DLOQ as a multilevel construct (outlined in Fig 10), examine 

the assumptions of nomological isomorphism within the learning organisation literature, and evaluate 

the contingencies within the DLOQ. In this, the paper provides an analysis that follows Chen et al.’s 

(2005) steps and shows that the DLOQ does indeed display a multilevel structure in the ALO archival 

data. However, the paper did not thoroughly examine the DLOQ aggregate factor structure, as 

recommended by Chen et al. (2005) and Muthen (1994), nor did the paper focus on examining the 

psychometric isomorphism (Tay et al., 2007). Previous AALO studies have examined the individual-

level DLOQ using exploratory factor analysis (Stothard, 2014), and the paper focused on evaluating 

 
12 Interclass Correlation Coefficient (1) [ICC(1)] defined as the estimated reliability of a single 

assessment of a group level property (Bliese, 2000, 2016). Where the ICC(1) is large, a single individual’s 

rating is likely to provide a relatively reliable rating of a group mean. Where ICC(1) is small, multiple 

individuals’ ratings are needed for a reliable estimate of group mean (Bliese, 2000, 2016). 

13 Interclass Correlation Coefficient (2) [ICC(2)] is defined as the estimated reliability of the group mean 

(Bliese, 2000).   

14 Within And Between Analysis (WABA) (Bliese, 2016).  
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the internal and external consistency of the DLOQ (through the dual mediation analyses). By the end 

of Chapter 3, I demonstrate that the DLOQ, and therefore, the AALO, is indeed a multilevel level 

construct that reliably measures a range of team-level and individual-level dimensions (i.e., the 

dimensions characterising the learning organisation).  
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Is the DLOQ learning-oriented leadership isomorphic? Learning oriented leadership mediates 

hierarchical teams’ learning dimensions. 

ABSTRACT 

Design: An empirical analysis evaluated (i) if team-level Dimensions of a Learning 

Organisational Questionnaire (DLOQ) measures are reliable and reflect real team properties, and (ii) 

if DLOQ learning-oriented leadership mediates the effect of rank or team hierarchy on all other 

DLOQ measures. A novel approach (random group resampling) was used to evaluate if team level 

measures reflected either a real team property or a statistical artifact. Next, a series of mediation 

models evaluated if learning-oriented leadership was isomorphic, namely, displays a similar pattern at 

both individual and team levels. 

Aim: Learning organisations are often theorised at a team level, yet there is a lack of team-level 

studies. This study aimed to evaluate if (i) team-level DLOQ measures are reliable and reflect real 

team properties, and (ii) if both individual-level and team-level DLOQ leadership mediates the effect 

of rank on other DLOQ measures. 

Findings: The analysis found: (i) team-level DLOQ measures reflected real properties of the 

teams and were reliable; and (ii) learning-oriented leadership mediates between rank and team 

hierarchy and the other six dimensions at both individual and team-levels (i.e., DLOQ team and 

individual level were isomorphic).  

Practical implications: The results show that hierarchical teams’ learning capacities can be 

improved by focusing on learning-oriented leadership, which overcomes the typically negative effect 

of hierarchical differences within teams.  

Value: This study provides a significant step forward by applying an innovative analysis that 

shows that the DLOQ (i) team level measures reflect real team properties, and (ii) DLOQ leadership 

displays isomorphic characteristics. 
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INTRODUCTION 

A learning organisation (LO) is made up of multiple dimensions (e.g., personnel, processes, 

procedures, time, and capital) which span multiple levels (e.g., individual, team or organisational) that 

act together to enhance an organisation’s capacity to learn (Örtenblad, 2002; Örtenblad et al., 2013; 

Watkins and Marsick, 1993). While it is not clear exactly how specific levels or dimensions act 

together to generate an learning organisation (Fiols and Lyles, 1985), nevertheless, evidence shows 

which dimensions typically support learning oragnisation capabilities; leadership has been identified 

as playing a significant role in developing a learning organisation (Goh, 1998; Watkins and Dirani, 

2013). This study aims to evaluate the effect of learning-oriented leadership (LL) as both an 

individual- and team-level mediator to better understand LO as a multilevel phenomenon. 

Clarifying a multilevel, multidimensional construct is complex; just how complex can be 

illustrated using the Dimensions of the Learning Organisation (DLOQ) model (Watkins and Marsick, 

1993). For example, the DLOQ comprises seven dimensions15 occurring on three levels16 which 

together would create a 21-item matrix generating 5.109 x 1019 possible interactions. In that context, 

Örtenblad et al. (2013) reviewed 332 studies and identified fifteen different combinations of learning 

organisation elements used; the often-remarked variety of definitions used within the learning 

organisation literature may, in part, be caused by the sheer number of potential interactions within a 

multidimensional, multilevel learning organisation model (Fiols and Lyles, 1985; Örtenblad et al., 

2013). 

Applying a multilevel paradigm to the Dimensions of a Learning Organisation Questionnaire 

(DLOQ): Individual and team level reliability 

The DLOQ includes both individual- and team-level constructs (Watkins and Marsick, 1993). 

For the team-level measures, the DLOQ uses a referent shift17 as the aggregating mechanism. For 

example, there is consistent evidence that the DLOQ is reliable at an individual level (Watkins and 

Dirani, 2013). However, there has been little attention paid to evaluating the DLOQ as a team level 

measure (Watkins and Kim, 2017). Consequently, this study evaluates if the team level of the DLOQ 

(i) is reliable at the team level (and therefore suitable for aggregation) and (ii) reflects a team property 

 
15 (i) Learning-oriented Leadership (LL), (ii) Continuous Learning (CL), (iii) Dialogue and Inquiry (DI), 

(iv) Teamwork (TW), (v) Systems to support learning (Systems), (vi) Shared vision (SV), (vii) Connection to 

the environment (Connect). 
16 (i) Individual, (ii) team, and (iii) organisational levels. 
17 Referent-shift refers to the prompt that specifies what level the item is asking (e.g., ‘in your team…’ 

and ‘we think that…’ are team-level referent shifts that cue respondents to take a team-level view rather than 

focusing on their own, individual perspective) (Chan, 1998). 
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rather than a statistical artifact (produced by using a novel random-group resampling, RGR) (Glick, 

1988; Bliese and Halverson, 2002). The first hypotheses of this study are: 

Hypothesis 1A: The DLOQ measures will be reliable and suitable for aggregation to team-level 

measures. 

Hypothesis 1B: Team-level DLOQ measures will reflect real team properties.   

 

The effect of rank disparity on team learning  

Power disparity (i.e., rank difference) shapes us at a socio-cognitive level; specifically, the 

disparity in team members’ power (i.e., rank) cues different interpretations and assumptions (Fiske 

and Depret, 1996; Guinote 2007; Van der Vegt et al., 2010). Evidence shows that subordinates can be 

ambivalent towards higher-ranked members: subordinates defer to and make negative assumptions 

about higher-ranked team members (Posner and Snyder, 1975; Ridgeway, 2001). Similarly, higher-

ranked members were found to be suspicious of subordinates’ advice, ignore their input, and 

pigeonhole subordinates as incompetent and helpless (DeRue and Ashford, 2010; Vescio et al., 2003). 

If unchecked, these assumptions and experiences typically suppress feedback and reflection, stifle 

suggestion-giving and reduce helping behaviours; together, these can create barriers to team learning 

(Bunderson and Reagans, 2011; Edmondson, 1999; Greer et al., 2018; Van der Vegt et al., 2010).  

However, rank differences do not inevitably inhibit team learning; collective feedback, 

collective perspective, and team context help hierarchical teams to learn (Bunderson and Reagans, 

2011; Sinha and Stothard, 2020; Van der Vegt et al., 2010). Specifically, person-oriented leadership 

has been shown to have a significantly positive effect on team learning both at the individual level 

and team level (Edmondson, 1999; Koeslag-Kreunen et al., 2018). There is – as yet – no consensus, 

so there are recent calls for more attention to be paid to the contingencies which influence the effect 

of rank on learning dimensions in teams and organisations (Greer et al., 2018).  

 

Learning-oriented leadership and team learning 

Learning-oriented leadership (LL) is a crucial factor in generating team learning and outcomes, 

including other DLOQ dimensions (Koeslag-Kreunen et al., 2018; Goh, 1998; Watkins and Marsick, 

1998). Leaders support learning in teams and individuals directly by investing in resources and 

implementing or maintaining systems and processes for learning (Goh, 1993; McGill et al., 1992), 

and indirectly, by supporting team learning climate (Koeslag-Kreunen et al., 2018). LL is 
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characterised by leaders actively coaching and supporting their own and their subordinates’ learning 

(Watkins and Marsick, 1998). Team learning becomes particularly important in hierarchical 

organisations such as the military (Dahanayake et al., 2013; Di Schiena et al., 2013; Stothard et al., 

2013).  

 

Learning-oriented Leadership: Isomorphic? 

Isomorphism is commonly (but not exclusively) defined as ‘similarity or one-to-one 

correspondence between two or more elements [across levels]’ (Bliese et al., 2007; p. 553). Known as 

nomological isomorphism, this is contrasted against the stricter psychometric or measurement 

equivalent isomorphism (Tay et al., 2014). Assuming nomological isomorphism across levels can be 

helpful since the levels can be treated as interchangeable (Tay et al., 2014). For example, if the DLOQ 

individual- and team-level constructs were isomorphic (see Fig 1), then the application of 

interventions may be generalised to both individual and team-level constructs. In real terms, this 

means that interventions at the team level will have measurable impacts at the individual level or vice 

versa.  

Team-level leadership does not necessarily have a one-to-one conceptual correspondence to 

individual-level leadership (i.e., nomologically isomorphic). For example, Chen et al. (2007, p.333) 

argued that team-level leadership is ‘manifestly different’ from individual-level leadership. Precisely, 

team leaders are thought to develop a shared climate by translating and implementing formal 

organisational policies and procedures into real, continuing, and repeating practices (Chen et al., 

2007). Team-level leadership contrasts with individual-level leadership since individual-level 

leadership is based on one-on-one relationships (Chen et al., 2007). Few studies have examined 

whether LL or any other DLOQ dimension is isomorphic (or not). 

Hypothesis 2: The team-level LL will positively mediate the effect of team hierarchy on the 

other six team-level DLOQ measures (CL, DI, TW, Systems, SV, and Connect).  

 

Nomological isomorphism: LL mediating between rank and DLOQ dimensions  

Assuming isomorphism, we expect that team-level LL would positively affect the other team-

level DLOQ measures (as proposed in H2). However, this impact is not necessarily a given: there is 

evidence that team-level leadership is not isomorphic to one-to-one leadership (Chen et al., 2007; 

Bliese and Halverson, 2002). There have been no studies examining isomorphism in the DLOQ 

measures at both the team and individual levels. The study reported in this paper addresses this gap. 
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Hypothesis 3: LL will be isomorphic to other DLOQ measures; individual-level and team-level 

LL will show the same pattern mediating between rank differences (team hierarchy) and individual- 

or team-level DLOQ dimensions (see Fig 1). 

 

 

METHOD 

Procedure 

An archival data set was used, collected using a stratified, representative sampling strategy; the 

data was collected from Australian Army personnel. Teams were first stratified by geography and 

function; teams were selected from each stratum to provide a representative range of geographies and 

functions. All team members were approached; questionnaires (paper and pen) were administered in 

person by civilians or online. 

 

Participants A total of 3586 respondents were nested in 93 teams; team size ranged from a 

minimum of 6 to a maximum of 121, and the average team size was 73 (SD 44). The sample consisted 

of 91% males, with 39.4% aged between 18 to 25 years, 31.9% aged between 26 to 35 years, 19.1% 

aged between 46 to 55 years, and 1.4% aged 56 years or over. Team composition was similar to 

Australian Army demographics (Australian Government, 2015). 

 

Measures: Individual level 

I. Individual rank: An Individual’s substantive and structurally determined formal rank was 

recorded as a measure of hierarchical position (Klein and Kozlowski, 2000). 

II. Dimensions of the Learning Organisation Questionnaire (DLOQ): The DLOQ consisted of 

seven dimensions each scored on a Likert scale (1 to 6): Continuous Learning (CL) (Cronbach 

alpha = .99), Dialogue and Inquiry (DI) (Cronbach alpha = .86), Teamwork (TW) (Cronbach 

alpha = .85), Systems to capture and Share information (Systems) (Cronbach alpha = .83), 

empower Shared Vision (SV) (Cronbach alpha = .88), Connect organisation to Environment 

(Connect) (Cronbach alpha=.84), and Learning-oriented Leadership (LL) (Cronbach alpha= 

.91). 

III. Individual control variables:  Theory development studies increasingly limit control variables 

(Carlson and Wu, 2012), so only theoretically justified controls were included. Controls 



52 

 

included age, tenure (years in Defence), and operational deployments (Sinha and Stothard, 

2020).  

Measures: Team level 

I. Team hierarchy: operationalised as the degree of disparity (measured by standard deviation) of 

team members’ military rank. This measure of hierarchy was objective, reflecting formal and 

structurally determined authority; it is not a perceptual measure and is a property meaningful 

only at the team level (Harrison and Klein, 2007; Klein and Kozlowski, 2000).  

II. Team level control variables: Because, as noted, theory development studies are increasingly 

limiting control variables (Carlson and Wu, 2012), the control variables were calculated for 

each team: types of teams (full-time or part-time military service), the mean number of 

deployments, mean military tenure, and team size. Additionally, the potential bias in 

modelling separation indices such as team hierarchy (SD) is eliminated (Biemann and 

Kearney, 2010). Team average level of rank was controlled for because team scholars 

recommend that the mean level of an attribute should be statistically controlled when testing 

relationships between the variance of an attribute (team hierarchy) and outcome variables 

(DLOQ team-level) (Harrison and Klein, 2007). 

 

ANALYSIS 

Overall, the study aims to evaluate if: (a) LL mediates the effect of rank and team hierarchy on 

the other six DLOQ dimensions (at both individual and team levels, so displaying isomorphism, see 

Analysis 1 and 3) and (b) if team-level DLOQ measures are reliable and reflect real-team properties 

(see Analysis 2). The reliability analysis (Analysis 2) is composed of several steps. First, well-

established criteria evaluate if DLOQ measures are reliable and suitable to aggregate as a team-level 

construct. Second, a novel analytical approach (random group resampling RGR) is used to evaluate if 

the observed team-level effects are, in fact, real team properties.  

 

Analysis 1 – Individual-level correlations and mediation modelling 

Correlations and a series of mediation models using Hayes (2018) PROCESS were conducted 

to evaluate the mediating effect of LL on the rank/hierarchy–DLOQ dimensions relationship at the 

individual-level data. 
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Analysis 2.1 – Team-level reliability 

Several different measures of team-level reliabilities were calculated to test H1A; the ICC(1) 

represents the amount of variance in any one individual’s response that can be explained by their team 

membership (Bliese and Halverson, 2002). The ICC(2) represents the team’s reliability means to 

which the individual belongs (Bliese, 2000; James, 1982). The rwg(j) (an agreement index) represents 

the ‘interchangeability’ of respondents (Bliese and Halverson, 2002). The criteria of an ICC(1) was a 

minimum of over 5%, and ICC(2) (between team) reliability criterion of .70 was used, and rwg(j) 

criteria of over .60, to assess the inter-team correlations and reliability (Bliese, 2000). As a guide to 

applying these indices, Bliese and Halverson (2002) argued for considering all the aggregation indices 

as a whole when not all measures meet all formal criteria.  

 

Analysis 2.2 – Team-level measures: A real team property? 

Random group resampling (RGR) was used to evaluate if the aggregated DLOQ measures 

reflect a real team property and test H1B. RGR is related to the bootstrap and jack-knife and 

implemented using Bleise and Halverson’s (2002) R package, RGR.agree. If the observed values fall 

outside the confidence interval generated from the random (pseudo) sub-sampling, then the observed 

values are significantly different from those of the pseudo-team results (Bleise and Halverson, 2002). 

The actual value is compared to the pseudo-groups distributed values (using a 95% confidence 

interval). A within-and-between-groups analysis was conducted to evaluate if the team-level 

correlations between LL and the other DLOQ measures were due to real team effects or statistical 

artifacts. The between-group correlations (corrB) were generated at the team level (N=93). 

Specifically, a pseudo-team 95%CI is generated randomly and iteratively selecting (bootstrapping) 

‘teams’ from the pooled individual-level data (N=3559). The pseudo-team 95%CI generates a range 

of correlations values, which would be expected if the null hypothesis were true: that team-level 

measure was merely a random aggregation of all the individuals pooled from the larger sample 

(Bliese and Halverson, 2002). If the observed corrB is outside the pseudo-team 95%CI interval, it is 

not likely (less than 5% probability) that the observed value happened by chance, and the null 

hypothesis can be discounted.   

The RGR between-group correlation (corrB) was generated at the group level (N=93), and so 

the pseudo-group confidence interval for correlation between groups shows an extensive range. The 

within-group correlations W (corrW) were calculated at the individual level (N=2650), so the corrW 

is far more stable (and shows a much smaller confidence interval).  
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Analysis 3 – Team level correlations and mediation modelling 

This step analysed team-level measures using Hayes (2018) PROCESS macro for SPSS (model 

4). A series of mediation models evaluated H2 by replicating the series of mediation analyses at the 

individual level. The next step was a simple comparison to assess which of the DLOQ measures 

showed the same interactions at both the individual and team-level within the mediation modelling; 

this process tests H3. 

RESULTS 

Individual-level results  

The individual level means, standard deviation, reliabilities and zero-order correlations are 

shown in Table 1. The mediation effect of LL on the effects of rank on other DLOQ dimensions was 

tested using Hayes (2018) PROCESS (see Table 2). Rank was the independent variable (Step 2 after 

controls), LL as the mediating variable (Step 3) with each of six DLOQ measures as dependent 

variables. The mediations analyses were a series of parallel mediation models (model 4). The results 

show (see Table 2) that LL mediates the effect of rank on the DLOQ measures where the direct effect 

of rank was reduced with the introduction of LL as a mediator (in Step 3 in Table 2) (LL-CL B= .60, 

95%CI [.58,.62], p < .01; LL-DI B= .62, 95%CI [.59,.64], p < .01; LL-TW B= .61, 95%CI [.59,.63], p 

< .01; LL-System B= .64, 95%CI [.62,.66], p < .01; LL-SV B= .66, 95%CI [.63,.68], p < .01; LL-

Connect B= .65, 95%CI [.63,.67], p < .01). The effect of rank shifted to insignificance for DI, TW, 

Systems and Connect, and to negative for CL and SV (see Table 2) (rank-CL, B= -.02, 95%CI [-.03, -

.01], p < .01; rank-SV B= -.02 95%CI[-.03, -.01], p < .01). These results support the hypothesized 

mediating effect of LL on the rank-DLOQ dimensions (see Fig 1) at the individual level.   

 

Evaluating team-level aggregation and reliability 

The aggregate indices of DLOQ dimensions were calculated: the intraclass correlation 

coefficients (ICC[1] and ICC[2]), and the rwg(j) values (within-group agreement). Five percent of 

Systems and SV’s individual variance, and up to 9% individual variance for DI and Connect was 

attributed to team membership. All DLOQ measures were above the minimal criteria of .60 for 

ICC(2). The mean rwg(j) for all DLOQ dimensions was above the recommended criteria of .60 (Bliese, 

2000; Bliese and Halverson, 2002): LL (rwg(j) = .89, ICC(1) = .06, ICC(2)=.73); CL (rwg(j) = .96, 

ICC(1) = .08, ICC(2)=.79); DI (rwg(j) = .87, ICC(1) = .09, ICC(2)=.93); TW (rwg(j) = .91, ICC(1) = .07, 

ICC(2)=.79); SYSTEMS (rwg(j) = .89, ICC(1) = .05, ICC(2)=.69); SV (rwg(j) = .89, ICC(1) = .06, 

ICC(2)=.73); and CONNECT (rwg(j) = .89, ICC(1) = .09, ICC(2)=.79). 
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Taken together, the ICC(1), ICC(2), and rwg(j) results show that that Hypothesis 1A was 

supported and that the DLOQ dimensions were suitable for aggregating into a meaningful team-level 

construct. Hypothesis 1B was supported using two analyses: first, all dimensions ICC(2)s were over 

the minimum acceptable criteria of .60, meaning the team-level construct were reliable and 

appropriate for aggregation, and second, the RGR analysis showed that team-level relationships 

reflected a real team property.  

 

Team-level DLOQ: real team property or statistical artifact?  

The DLOQ group-level constructs were aggregated (averaged) together with other group-level 

measures and using the RGR procedure (see Table 3) to evaluate H1B (Bliese and Halverson, 2002). 

The within-and-between group analysis results found that for all (bar one dimension, Systems) within- 

and between-group correlations were outside the 95% CI interval generated from the RGR analysis 

(Table 3). Overall, this result supports Hypothesis 1B: the correlations between team-level DLOQ 

measures reflected a genuine property of the teams and were not statistical artifacts. The single 

exception was the correlation within-groups between LL and System, indicating that the Systems-LL 

team-level relationship is a statistical artifact and not a team’s property. 

The series of team-level mediation analyses (Table 2) supported H2; team-level LL mediated 

the team hierarchy’s effect on other DLOQ team-level measures. 

 

Team-level correlations and mediation modelling 

The assumption of isomorphism (H3) was tested by, first, conducting a series of mediation 

analyses at individual-level and then team-level DLOQ measures (see Table 2, Fig 1). The 

independent variable (team hierarchy) was entered at Step 2 (after controls). Team-level LL was then 

entered as the mediator (Step 3) with each DLOQ team-level measure as a dependent variable. The 

results showed that team-level LL mediated the relationship between team hierarchy and all the other 

DLOQ components. The following regression coefficients show the effect of team-level LL on each 

DLOQ dependent variable (LL-CL B= .24, 95%CI [.21,.28], p < .01; LL-DI B= .24, 95%CI [.21,.27], 

p < .01; LL-TW B= .23, 95%CI [.19,.26], p < .01; LL-System B= .19, 95%CI [.16,.23], p < .01; LL-

SV B= .21, 95%CI [.18,.25], p < .01; LL-Connect B= .21, 95%CI [.17,.25], p < .01). Moreover, the 

relative effect of team hierarchy shifted to non-significance or negative with the introduction of LL at 

Step 3 (following Baron and Kenny’s procedure, Hayes, 2018).  
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Nomological isomorphism was demonstrated in that LL meditated the effects of rank and 

hierarchy on individual and team-level DLOQ measures (H3 was supported). Unlike other leadership 

styles investigated (see Chen et al., 2007), it appears that LL behaves the same at both the individual 

and team level. Practically, team-level LL was found to predict the other DLOQ team-level measures 

positively. 

 

 

 

 

  

FIGURE 1: MODEL OF LL MEDIATING THE RANK - DLOQ DIMENSIONS RELATIONSHIP AT 

INDIVIDUAL AND TEAM LEVELS 
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Table 1: Individual- and team-level DLOQ dimensions and control variables: mean, SD, correlations 

and reliabilities 

 Individual-level Descriptives    Correlations   

  
Mean SD  1 2 3 4 5 6 7 8 9 10   

1 LL 3.46 .92  .91 
         

  

2 CL 3.51 .82  0.67 .99 
        

  

3 DI 3.55 .86  0.66 0.72 .86 
       

  

4 TW 3.21 .82  0.68 0.71 0.74 .85 
      

  

5 Systems 3.43 .84  0.71 0.66 0.63 0.68 .83 
     

  

6 SV 2.93 .90  0.68 0.65 0.64 0.73 0.75 .88 
    

  

7 Connect 3.29 .87  0.71 0.62 0.61 0.65 0.70 0.73 .84 
   

  

8 Rank^ 3.29 1.84  0.10 -0.01 0.12 0.02 0.07 0.03 0.08 
   

  

9 Deployments^^  .75 .96  -0.06 -0.05 0.00 -0.07 -0.05 -0.06 -0.14 0.16 
  

  

10 Tenure (Years in 
military) ^^^ 

1.60 1.79  0.05 -0.04 0.09 -0.02 0.03 0.01 -0.01 0.57 0.25 
 

  

11 Age+ 2.00 1.02  0.07 -0.02 0.10 -0.03 0.04 0.02 0.04 0.49 0.16 0.78   

 Team level    1 2 3 4 5 6 7 8 9 10 11 12 

1 LL 3.46 .32              

2 CL 3.48 .34  0.83            

3 DI 3.55 .34  0.87 0.86           

4 TW 3.18 .31  0.84 0.85 0.87          

5 Systems 3.45 .27  0.81 0.76 0.79 0.75         

6 SV 2.92 .31  0.80 0.76 0.81 0.83 0.86        

7 Connect 3.39 .32  0.80 0.72 0.78 0.77 0.86 0.85       

8 Team hierarchy^ 1.32 .58  0.28 0.10 0.21 0.08 0.20 0.11 0.15      

9 Mean team 

rank^^ 
3.63 1.35  0.08 -0.09 0.12 -0.06 0.16 -0.04 0.07 0.61     

10 Mean team tenure 1.95 1.14  0.15 -0.03 0.25 0.07 0.23 0.05 0.16 0.48 0.78    

11 Mean team age 2.21 .62  0.18 0.03 0.29 0.08 0.27 0.09 0.22 0.48 0.73 0.96   

12 Mean team 

deployments 
.73 .42  -0.05 0.03 0.06 -0.03 0.00 -0.13 -0.22 0.28 0.33 0.40 0.30  

13 
Type of team 1.88 .32  -0.38 -0.30 

-

0.39 
-0.32 -0.26 -0.32 -0.42 0.00 0.15 -0.01 -0.14 0.41 

^ Rank; categorised from 1= private soldier to 9 = general. 

^^ Number of operational deployments  

^^^ Years in military: categorised 1= 1 to 4 years; 2 = 5 to 8 years; 3 = 9 to 12 years; 4 = 13 to 20 years; 5 = 16 and over 

+Age: categorised 1= 18 to 25 years; 2 = 25 to 34 years; 3 = 35 to 44 years; 4 = 45 to 54 years; 5 = 55 or over. 

++ Type of team: 1= full time military, 2= part time (National Guard/Reservists)   

Correlations: all individual level correlation coefficients > = .03 are significant at p <  0.05;  

all team level correlation coefficients >= .22 are significant at p < .05. 

Reliabilities (Cronbach's alpha) on diagonal in italics, individual-level N = 2650; team level N=93. 

LL = Learning-oriented leadership; CL = continuous learning; DI = dialogue and inquiry; TW = teamwork; Systems = 

systems to support learning; SV= shared vision; Connect = connection with environment. 
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Table 2: Individual-level and team-level hierarchical linear regression: LL mediating effect of rank on other DLOQ dimensions 

Individual-level 
  

Dependent variable 

 
LL  

 
CL  

 
DI  

 
TW 

 
SYSTEMS 

 
SV  CONNECT 

Variables  coeff 95% CI p coeff 95% CI p coeff 95% CI p coeff 95% CI p coeff 95% CI p coeff 95% CI p coeff  p 

Constant 
3.29 3.20,3.73 ** 1.53 1.43,1.62 

*

* 1.29 1.19, 1.39 ** 1.26 1.17, 1.35 ** 1.21 1.13, 1.31 ** .74 .64, .84 ** .98 .89, 1.08 ** 

Step 1 Control  
                    

Age^ 
0.41 -.01, .10  0.02 -.03, .03  0.03 .00, .06  -.06 -.09, -.03 ** .00 -.03, .03  -.01 -.05, .02  .05 .01, .08 ** 

Tenure ^^ 
-0.01 -.04, .02  -0.02 -.04, -.01 * .00 -.02, .02  .01 -.01, .03  .00 -.02, .02  .01 -.02, .03  -.04 -.06, -.02 ** 

Deployments+ 
-0.07 -.11, -.04 ** 0.01 -.04, .03  .02 .00, .04  -.01 -.04, .01  -.01 -.03, .01  -.02 -.04, .01  -.08 -.10, -.06 ** 

Step 2  Independent 
                    

Rank++ 
0.05 .03, .07 ** -.02 -.03, -.01 

*

* .01 .00, .03  -.01 -.02, 0.00  .00 -.01, 02  -.02 -.03, -.01 * .02 .01, .04 ** 

Step 3 Mediator 
                     

LL  
   .60 .58,.62 ** .62 .59, .64 ** .61 .59, .63 ** .64 .62, .66 ** .66 .63, .68 ** .65 .63, .67 

*

* 

R2 0.02   
  

0.45     0.44     0.47   0.5     0.46   0.51     

MSE 0.91   
  

0.37   
  

0.42   
  

0.36 
  

0.35   
  

0.43 
  

0.37   
  

Team level   
 

  
 

  
 

 
  

  
 

 
  

  
 

Constant 
2.77 1.28, 4.26 ** 3.53 3.25, 3.80 

*

* 3.83 3.59, 4.07 ** 3.21 2.97, 3.45 ** 3.35 3.11, 3.60 ** 2.89 2.61, 3.14 ** 3.43 3.15, 3.69 ** 

Step 1 Control  
                    

Team deployments 
.07 -.20,, .34  .05 .01, .09 * .06 .02, .10 ** .02 -.02, .06  .00 -.04, .04  -.02 -.07, .02  -.06 -.10, .01 * 

Team size 
.01 -.28, .31  .01 -.04, .06  .00 -.05, .04  .03 -.01, .07  -.03 -.07, .02  .01 -.04, .06  ..00 -.05, .05  

Team type^ 
-1.47 -2.25, -.69 ** -.01 -.14, .12  -.15 -.27, -.03 * .00 -.12, .12  .04 -.09, .16  .03 -.11, .17  -.07 -.21, .07  

Team mean rank  
-.07 -.35, .21  -.04 -.09, .01  .03 -.02, .07  .00 -.05, .03  .03 -.01, .07  .00 -.05, .04  .04 .00, .09  

Step 2 Independent  
                    

Team hierarchy 
.32 .06, .58 * -.03 -.08, .01  -.04 -.07, .00  -.04 -.08, -.01 * -.03 -.07, .01  -.03 -.07, .02  -.03 -.07, .01  

Step 3 Mediator 
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LL  
   .24 .21, .28 

*

* .24 .21, .27 ** .23 .19, .26 ** .19 .16, .23 * .21 .18, .25 * .21 .17, .25 ** 

R2 0.23   
  

0.73     0.79     0.73   0.67     0.67   0.69     

MSE 1.18   
  

0.03   
  

0.03   
  

0.03 
  

0.03   
  

0.03 
  

0.3   
  

 

^Age: categorised 1 to 5. categorised 1= 18 to 25 years; 2 = 25 to 34 years; 3 = 35 to 44 years; 4 = 45 to 54 years; 5 = 55 or over. 

^^ Tenure (Years in military): categorised from 1 to 5 

+  Number of operational deployments  

++  Rank; categorised from 1= private soldier to 9= general. 

Individual level N = 3573; 

Team level N=93; 

* p<.05; ** p<.01 

^ Team type; 1=full time; 2= part time. 

^^Team hierarchy: standard deviation of team members’ ranks.  

LL = Learning-oriented leadership; SV= shared vision; TW = teamwork; DI = dialogue and inquiry; CL = continuous learning; ; Connect = connection with environment; Systems = systems to 

support learning 
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Table 3: Team level LL relationships to DLOQ: assessing real team effect or statistical artefact. 

Comparing within and between team-level correlations using observed vs random-group resampling 

(pseudo-correlation) 

  LL  

DLOQ dimension   Observed  Random group resampling 
 

Correlation Type  Correlation  Pseudo-correlation 95% CI p 

CL Raw 0.66  0.66 NA  
 

Between team 0.82  0.65 .52 - .75 * 
 

Within teams 0.64  0.66 .66 - .67 * 

DI Raw 0.66  0.66 NA  
 

Between team 0.89  0.65 .55 - .74  * 
 

Within teams 0.63  0.66 .66 - .66 * 

TW Raw 0.68  0.68 NA  
 

Between team 0.86  0.67 .56 - .77 * 
 

Within teams 0.66  0.68 .68 - .68 * 

SYSTEMS Raw 0.71  0.71 NA  
 

Between team 0.81  0.71 .62 - .78 * 
 

Within teams 0.70  0.71 .70 - .71  

SV Raw 0.68  0.67 NA  
 

Between team 0.84  0.66 .56 - .76 * 
 

Within teams 0.66  0.67 .67 - .68 * 

CONNECT Raw 0.70  0.70 NA  
 

Between team 0.82  0.70 .59 - .79 * 
 

Within teams 0.69  0.70 .70 - .71 * 

* p <.05 

Between team N = 93; within team N = 2650; LL = Learning-oriented leadership; CL = continuous learning; DI = dialogue and 

inquiry; TW = teamwork; Systems = systems to support learning; SV= shared vision; Connect = connection with environment 
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DISCUSSION 

The study aimed to apply a multilevel paradigm to understand the nature of an LO model; 

specifically, to evaluate if LL mediated the typically (but not consistently) negative effect of hierarchical 

differences on LO capabilities (Edmondson, 1999; Bunderson and Reagans, 2011). The analysis 

examined both the individual and team levels; in doing so, this study extends the current understanding of 

LO by drawing on multilevel methods (Bliese, 2002; Bliese and Halverson, 2002; Mathieu and Chen, 

2011). This study provides two significant insights into the LO literature. First, it provides an evidence-

based showing that LL is nomologically isomorphic; and that LL mediates the effect of rank (individual 

level) and team hierarchy and the other DLOQ measures (as individuals and as a team). The analysis 

helps us avoid the pitfalls of misaligned levels by explicitly examining if LL is isomorphic. Multilevel 

methods offer a way to reconcile individual and team phenomena without accusations of 

anthropomorphism or reification (Mathieu and Chen, 2011). The second critical insight is that the results 

show that all team-level DLOQ measures are reliable and reflect an actual team property (except for the 

Systems team-level DLOQ measure with LL, which is discussed further). These results suggest that we 

may need to think differently about defining the DLOQ at the team level; for example, how are team-level 

constructs related to team climates or broader organisational cultures (c.f., Schneider et al., 2018)? 

Essentially, a learning organisation is a complex, multidimensional, and multilevel construct.  

The results show that the DLOQ can be reliably aggregated to the team level. For example, the 

intergroup agreement index and the group mean reliabilities showed real differences between and 

similarities within teams. The novel random group resampling (RGR) (Bliese and Halverson, 2002) 

methods provided evidence that the relationships between LL and (almost) all the other DLOQ measures 

were real properties of the groups (rather than merely artifacts of the aggregation process). The results 

support the construction of the DLOQ as a team level construct. Only Systems DLOQ team-level measure 

appeared to be a statistical artifact; one possible explanation is that there are more similarities between 

teams’ organisational systems (i.e., procedures and policies) than differences. For example, within the 

military, all personnel have to undertake basic recruit training, which provides a core of shared 

procedures and knowledge (Drobnjak et al., 2013). It may be that these standard organisational systems or 

content ‘overrode’ any team-level differences. However, other DLOQ dimensions, such as TW, DI, SV, 

and CL, appear to be specific within each team, regardless of the familiar organisational context. 
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Exploring team and organisational contexts may be an avenue for future research: are DLOQ dimensions 

specific to a particular level?  

Finally, the two mediation analyses at the individual and team-level showed isomorphism; LL 

mediated the effect of rank and hierarchy on the other DLOQ measures at both individual and team levels. 

While LL was found to be isomorphic, not all leadership styles or constructs be so; some scholars have 

argued that team-level leadership is ‘manifestly different’ from one-on-one individual leadership (Chen et 

al., 2007). It remains unclear how or why LL appears to be isomorphic while other related leadership 

constructs are not; this would be an avenue for further exploration and study.   

This study provides clear and actionable guidance for practitioners. For example, LL plays a 

critical, mediating role in improving DLOQ measures in hierarchical teams and reduces the typically 

negative effect of rank differences on team outcomes, including learning (Greer, 2014). For example, the 

military is a ‘rigid hierarchy’ which may influence the relative importance of LL when mediating the 

effect of team hierarchy on the other DLOQ measures; at the team level, increasing team hierarchy 

significantly inhibited TW (B= -.04, 95%CI [-.08, -.01], p < .05) in the presence of LL. So hierarchical 

differences were found to reduce TW, even as LL increases. This finding may be specific to the military; 

further attention needs to be paid to understanding how institutional contexts affect contingencies within 

the DLOQ. 

Understanding factors that help support team learning becomes more important within hierarchical 

groups such as the military (Wong et al., 2003; Sinha and Stothard, 2020). The military is a specific 

institutional context that may not readily generalise to other organisations; nevertheless, the salience of 

hierarchy within the military provides a practical test of the mediating effects of learning-oriented 

leadership. These results also show that improving LL can offer benefits beyond those potentially offered 

by individualised leadership experiences; for example, team members’ team learning can improve even 

when one individual may not have sufficiently positive experiences with the immediate leader (Bliese et 

al., 2002).  

 

LIMITATIONS 

The study is not without limitations. First, it was a cross-sectional study that employed archival 

data. A longitudinal study needs to be conducted to properly test the causal relationship implied by linear 
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regression terms (e.g., predictors). A longitudinal study would also address the common method bias, 

which may be introduced within a cross-sectional study. Also, as there is little work that quantifies or 

theorises possible team-level relationships within the DLOQ (Watkins and Kim, 2017), this dearth limits 

the available theoretical relationships which can be proposed and tested. 

 

CONCLUSION 

Evaluating the DLOQ dimensions for isomorphism between the individual- and team-level 

constructs provides methodological, theoretical, and practical insights. In doing so, this study answers 

calls for more attention to be paid to understanding the multilevel nature of a learning organisation 

(Watkins and Kim, 2018). DLOQ constructs were found to reflect team-level properties (and were not an 

artifact of statistical aggregation) (Bliese and Halverson, 2002), demonstrating that DLOQ is a reliable 

and valid measure of team-level constructs. The reliability and validity of team-level DLOQ measures 

were tested using multilevel methods techniques, and the results offer a significant methodological and 

theoretical insight into the DLOQ as a multilevel construct. 

Evaluating LL’s isomorphism (since not all leadership is considered to be isomorphic, Chen et al., 

2017) has helped clarify the (multilevel) DLOQ model, which offers evidence for practical interventions. 

For example, the findings indicate that improving LL can improve a range of DLOQ measures at the 

individual and team level (e.g., improving team-level leadership will improve other team-level DLOQ 

measures such as teamwork, Tay et al., 2014). The study has also identified a conditional process within 

the DLOQ and so answered calls for a better understanding of the contingencies within the DLOQ model 

(Örtenblad et al., 2013; Watkins and Kim, 2017). Specifically, learning-oriented leadership appears to be 

nomologically isomorphic, a finding which contrasts to other studies examining isomorphism in 

leadership (Chen et al., 2017). Establishing the nomological isomorphism of LL within the DLOQ also 

extends our understanding of the contingencies within the multilevel DLOQ model (at both the 

individual- and team-level) (Örtenblad et al., 2013; Watkins and Kim, 2017). Overall, this study supports 

and extends the theoretical, methodological and practical application of DLOQ to improve the learning of 

individuals, teams and organisations. 
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3.3 DISCUSSION AND IMPLICATIONS 

In Paper 1, I applied Chen et al.’s (2005) validation process to evaluate the DLOQ as a multilevel 

construct. I also proposed and evaluated a series of parallel mediation models to examine if learning-

oriented leadership mediated the effect of rank and team hierarchy on the other DLOQ dimensions. The 

results provided a useful and original analysis of the DLOQ, showing the model to be a reliable 

multilevel, multidimensional construct. Nevertheless, several questions remain unaddressed in terms of 

the thesis research question.  

In chapter 2, I identified three fundamental flaws with my original AALO model: (i) lack of 

boundaries (i.e., no explanation of when, where or why specific dimensions are or are not included in the 

AALO), (ii) clarifying levels (i.e., unclear what is considered to be an individual or team level construct), 

and (iii) confounding definition (i.e., predictors and outcomes overlap). The analysis in this chapter 

helped to clarify the first two flaws in the AALO system’s boundaries; the paper did not address issue 

(iii), namely, the confounding definitions. 

The paper re-analysed the original AALO data and showed that the DLOQ is valid and reliable at 

the team level, and that there is a link between the individual and team level dimensions (see Fig 11, the 

vertical axis), although it remains unclear what are the specific mechanisms in the emergence of the team-

level DLOQ constructs. Clarifying the cross-level and mechanisms of emergence is a question for future 

researchers to answer. Also, the AALO/DLOQ model in Fig 11 does not show any directional links 

between the dimensions, despite the mediation model evaluated in the paper. I have not identified the 

relationships between the dimensions for both theoretical and empirical reasons.  

First, there is little theoretical consensus around the prioritisation of contingencies within the 

DLOQ dimensions, and many dimensions may indeed act through cross-level interactions. Other than the 

measurement model (where all dimensions are affected by the others), there are few investigations of 

contingent models within the learning organisation literature (Örtenblad et al., 2013; Watkins & Kim, 

2017). Also, while I proposed and tested a theoretically justified mediation model (which argued for rank 

-> learning-oriented leadership -> DLOQ dimension), nevertheless, mathematically, the mediation 

regression is symmetrical (Hayes, 2015). This means that the mediating effect may work the other way. 

Only a time-lagged or longitudinal study can help untangle the causal nature of the mediation model; this 

is another avenue for future researchers to explore.  
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While the paper evaluated one mediation model, many other models (and contingent relationships) 

within the DLOQ are also possible (for example, the three levels x 7 dimensions creates the 21-item 

matrix, which can generate 51,090,942,171,709,440,000 of all possible interactions). This means that 

there are over 51 trillion possible permutations and combinations of each element interacting across levels 

and dimensions. 

 

 

 

FIGURE 9: CONCEPTUAL MODEL OF THE AALO AS A MULTIDIMENSIONAL, MULTILEVEL TAXONOMY: 

ISOMORPHIC INDIVIDUAL AND TEAM LEVELS 

Nor does the paper consider what mechanisms might be occurring to explain the emergence of the 

team-level DLOQ constructs; there is much discussion within the multilevel theory literature about the 

variety of possible mechanisms which contribute to the emergence of team-level constructs (Chen et al., 

2007; Chen et al., 2005; Klein & Kozlowski, 2000; Kozlowski & Chao, 2012; Mathieu & Luciano, 2019; 

Tay et al., 2014). A well-established multilevel theory should specify a focal level’s construct 

antecedents, correlates, and outcomes of constructs at multiple levels of analysis (Chen et al., 2007; 

Eckardt et al., 2020; Klein & Kozlowski, 2000; Mathieu & Chen, 2011). While understanding the specific 

mechanisms is essential, the paper primarily focused on understanding the validity of DLOQ as a team, 

and individual level construct. As such, the paper did aim to test what mechanisms may contribute to the 

emergence of the team-level DLOQ dimensions; this is an avenue for future researchers to explore. 

 Demonstrating isomorphism in the DLOQ allows other researchers to propose and test other 

possible relationships implied by nomological isomorphism. Isomorphism leads to more questions for 

learning organisational researchers: when does aggregate learning-oriented leadership differ from 

AALO Dimensions 



 

 

 

71 

individual leadership practices? Other questions emerge: is learning-oriented leadership a different type of 

leadership that is more likely to be a team-level construct compared to other styles or types of leadership? 

Notably, ‘even highly isomorphic constructs could uniquely contribute to other variables at different 

levels of analysis’ (Chen et al., 2005, p. 292). So, while I found that specific dimensions of the DLOQ 

display nomological isomorphism, this does not mean that all possible DLOQ contingent models will be 

isomorphic. 

3.4 RESOLVING CONFOUNDING DEFINITION: TEAM LEARNING AS FOCAL 

VARIABLE 

While this chapter’s analysis has helped clarify the AALO construct’s boundaries by identifying 

some contingencies and validating a multilevel construct, there remains the issue of the confounding 

definitions. The problem is a conceptual problem rather than an empirical issue; a new, more precise 

outcome is needed. In response, I am choosing team learning to focus on my research question for 

conceptual, empirical and practical reasons. First, conceptual: team learning is widely recognised as a 

vital component of a learning organisation (Edmondson & Moingeon, 1998; Garvin, 1993; Garvin et al., 

2008; Goh & Richards, 1997; Senge, 1990), and, importantly, team learning is sufficiently and 

conceptually distinct from the other AALO dimensions (Watkins & Marsick, 1996; Yang et al., 2003). It 

is essential to avoid the flaw of confounding definitions.  

Empirically, there is a significant amount of research on team learning to inform the development 

of contingencies that shape team learning and progress our understanding of team learning within a 

military organisation (Goodwin et al., 2018; Veestraeten et al., 2014). Practically, team learning is a 

problematic level of learning for the Australian Army, given the gap in attention paid to the team and 

collective learning (Basan, 2020; Talbot, 2013; Thorburn, 2021). In choosing team learning to be my 

focal variable for the AALO, I am not arguing that team learning should be the outcome variable for all or 

any other learning organisation models or constructs. This choice is specific to this thesis to address the 

issues of a confounding definition within AALO and develop more precise contingency models to 

investigate when, where, and how Australian Army teams learn better (which, ultimately, will provide 

reliable evidence for recommendations).  
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4 LITERATURE REVIEW: TEAM LEARNING, TEAM POWER AND 

CONTINGENCIES 

‘Alone we can do so little; together we can do so much.’  Helen Keller (1880-1968) 

 

4.1 INTRODUCTION 

This chapter presents a literature review to situate the clarified target variable of this thesis, namely, 

team learning. The research question now posed in this thesis is ‘What team and individual-level 

contingencies help team learning in the Australian Army?’. I rethought my research question in response 

to the critical review of the AALO and to reflect my reconceptualisation of the AALO model. Team 

learning is the target variable (or outcome) for both scholarly and practical reasons: first, there is a 

substantial gap in research on team learning in the Australian Army, as I found in my AALO research 

project; next, there are repeated calls within several scholarly literatures (e.g., team learning, team power, 

learning organisation, organisational learning) for more attention to be paid to team-level contingencies, 

and finally, the lack of research means that there is no evidence base for practical recommendations for 

improving Australian Army’s team learning.  

Overall, this chapter traverses several different literatures, including team learning, team power, 

teams in extreme environments (or extreme teams), clinical psychology (post-traumatic growth), and 

military teams to establish the warrant for my proposal of two novel team learning contingencies, namely, 

a new mediator and moderator. The new mediator and moderator help to explain when, where and why 

some Australian Army teams learn, while others do not. In doing so, I extend our current knowledge of 

team learning in hierarchical teams and extreme environments and also directly contribute to theory-

building in several scholarly literatures (e.g., team learning, team power and extreme teams).  

First, this chapter literature review briefly looks at team learning in learning organisation literature 

and then turns to the multilevel theory literature to define team learning. Next, I review the team power 

literature to understand how team power affects team learning (or similar team processes). The team-level 

contingent factors known to shape the effect of power hierarchy on team learning are also reviewed. 

Finally, I briefly review the teams in extreme environments (or extreme teams) literature, which helps 

identify novel team-level contextual moderators of team power and performance. From this, I identify 

gaps in our knowledge of team context as a moderator of team learning and a specific need for a team and 
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individual mediator, which directly addresses the socio-cognitive effects of formal rank differences in 

teams. In response to these gaps, I draw on AALO qualitative evidence and extreme team literature to 

propose a novel mediator (team egalitarianism) and moderator (team environmental hardship, 

operationalised as military deployment), which are expected to reduce the typically negative team-level 

effects of power disparity on team learning.  

    

4.2 TEAM LEARNING: A MULTILEVEL CONSTRUCT 

 

Team learning has consistently been considered an essential element within many popular learning 

organisation models (Garvin et al., 2008; Senge, 1990, 2006; Watkins & Marsick, 1993). Similar to the 

characterisation of the learning organisation and organisational learning literature, team learning literature 

has been described as ‘messy and fraught with conceptual confusion’ (Bell et al., 2012, p. 859). 

Nevertheless, in the last decade, greater attention has been paid to team learning; for example, Kozlowski 

(2018, p. 28) noted that the ‘rising interest’ in teams as the ‘focal units of research’ parallels the uptake of 

multilevel theory and methods. In part, the increased attention paid to team learning reflects the 

conceptual and methodological progress in understanding the construct. Specifically, Kozlowski (2018) 

identifies several key developments, with team learning now being: (i) theoretically mapped, where 

internalised personal knowledge is transformed into group knowledge (Bell et al., 2012; Fiore et al., 

2018), (ii) differentiated from other knowledge-based team outcomes (Bell et al., 2012), and (iii) 

theorised and empirically evaluated (Grand et al., 2016). 

In defining team learning, I draw on Bell et al. (2012) to outline the multilevel nature of team 

learning and others (Bunderson & Boumgarden, 2011; DeChurch  & Zaccaro, 2010; Edmondson, 2012; 

Gino et al., 2010) for the conceptual and empirical content within team learning. Bell et al. (2012) 

emphasise that team learning is emergent18, multilevel phenomenon, where team learning is both an 

individual and team process, rather than an individual or team process. Bell et al.’s (2012) definition 

 
18 Notably, Bell et al. (2012) characterise team learning by drawing on Kozlowski’s (2012) definition of 

emergence. Kozlowski (2012, p.7) argues that ‘focus[ing] on the basic elements, entities, or agents is not 

reductionism. Rather, it is an effort to understand how the “wholeness” arises without reifying it’ (Bell et al., 2012, 

p.7). Bell et al. (2012) avoid the logical flaw that can occur with the inappropriate application of systems 

thinking/approaches (Cabrera, 2006; Cabrera et al., 2015).  
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reframes the nested nature of individual learning by using multilevel theory and methods. In doing so, the 

definition eliminates both the criticisms of mystification, anthropomorphism or reification often found in 

criticism of team or organisational learning (Friedman et al., 2005). Bell et al. (2012) also avoid the 

logical flaws of holism caused by misapplied or unspecified systems thinking (Cabrera, 2006; Cabrera et 

al., 2015; Caldwell, 2012). Specifically, Bell et al. (2012) avoid defining team learning as a ‘unique 

whole’ (in contrast to Senge’s [1990] use of systems thinking). In this, I follow Bell et al.’s (2012) 

reasoning, which like Cabrera (2006) and Caldwell (2012), argues that the justification of a ‘unitary 

whole’ emerging from the (mis)application of General System is ‘overstated’. Instead, Bell et al. (2012, p. 

6, italics as original) argued that ‘team learning is emergent. It is not purely “holistic.” It does not just 

magically manifest as a collective property, it develops, evolves, and emerges over time at the team 

level’. The challenge is not to be reductionist, assuming that learning can only be psychological while 

also eschewing holism, assuming that systems cannot be meaningfully decomposed  (Simon, 1973). The 

challenge is to conceptualise team learning that encompasses both levels—individual and team—

simultaneously. 

Team learning, in this sense, is made up of both individual and collective activities and processes 

together. At the same time, I recognise that the specific mechanism which explains how individuals learn 

within teams, and team learning contexts influence individuals, remains a question within the multilevel 

theory literature (Bliese, 2000; Humphrey & LeBreton, 2019; Klein & Kozlowski, 2000; Kostopoulos et 

al., 2013). While Bell et al. (2012) argued that team learning is both an individual and team process, it is 

not clear exactly what these processes might be. To unpack what some of these processes or mechanisms 

might be, I turn to the broader team learning literature. For example, Edmondson (1999, p. 357) argued 

that team learning behaviour is marked by ‘seeking feedback, discussing errors, seeking information and 

feedback from others’, while Watkins and Marsick (1996, p. 6) defined team learning as ‘collaboration 

and the collaborative skills that undergird the effective … teams’. More recently, Koeslag-Kreunen et al. 

(2018) considered team learning to be the extent to which teams engage in mutual learning processes and 

activities such as open discussion of mistakes, sharing learning and viewing everyday work as learning 

opportunities. There is consensus within team learning literature that it typically includes individual-level 

characteristics (e.g., individual behaviours, attitudes and knowledge/skills) and team-level processes, 

climate, and structures.  Nevertheless, there is considerable variation in methodological and theoretical 

models applied within the team learning literature (Bell et al., 2012; DeChurch  & Zaccaro, 2010; Fiore et 

al., 2018).  
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4.3 TEAM LEARNING: LITERATURE REVIEW 

While there is recognition that team learning literature is messy (Bell et al., 2012; DeChurch  & 

Zaccaro, 2010), efforts have been made to synthesise and integrate the literature. I frame the literature on 

team learning using Roloff et al.’s (2011) approach, which groups the team learning literature into three 

general streams of work: (i) outcome improvement/learning curves of teams (from research typically 

conducted in operational settings), (ii) task mastery (i.e., research emerging from psychological 

experiments and controlled team environments), and (iii) group process. The first two streams of research 

typically define team learning as an outcome, while the third stream, in contrast, typically defines team 

learning as a process. Overall, Roloff et al. (2011) found that each stream contributes a unique perspective 

and typically (although not exclusively) uses a specific methodological approach, so each stream 

contributes a specific perspective to the knowledge of team learning. Roloff et al.’s (2011) broad 

categorisation of streams of team learning research also helps to situate the team research primarily 

occurring within military research as well, and in doing so, identifies current gaps in our knowledge.  

Overall, team learning research has found the following factors necessary in team learning: (i) 

improving team learning efficiencies are typically underpinned by practice and experience, (ii) task 

mastery helps to coordinate and share knowledge to build on team expertise, and (iii) group processes, in 

uncertain or ambiguous team contexts, help teams to learn by focusing on how they are learning, as well 

as what is learnt.   

4.3.1 TEAM LEARNING: IMPROVING LEARNING EFFICIENCY 

Studies have identified several factors which determine team learning efficiencies; one of the most 

consistent factors is the importance of team and task stability (Argote et al., 1990; Bell et al., 2012; 

Bunderson & Boumgarden, 2011; Edmondson, 2003). Typically, stable tasks and teams help clarify roles 

and procedures so reducing potential conflict and increasing ease of information sharing (and ultimately, 

improving team learning). Also, a stable team structure provides a ‘safe and predictable environment 

where experience with tasks can lead to improvements’ (Roloff et al., 2011, p. 255). While useful, the 

generalisation of these findings may be limited to similar contexts such as stable, repetitive environments. 

Many organisations, such as the military on deployment, operate in complex, ambiguous, and volatile 

environments where such task stability is less common (Driskell et al., 2018; Hannah et al., 2009; Meslec 

et al., 2020). The process improvement stream of team learning research provides important insights, yet 

by itself, this is not sufficient to explain when, where and how team learning occurs, particularly for 
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teams in extreme environments. In this situation (i.e., extremity), other approaches are needed to broaden 

our understanding of how, when and where team learning occurs (or not).  

4.3.2 TEAM LEARNING: TASK MASTERY 

The second stream of team learning research considers team learning to be ‘the outcome of the 

communication and coordination that results from a shared knowledge’ (Roloff et al., 2011, p. 255). 

Much military team learning research sits primarily in this stream; for example, Goodwin et al. (2018) 

traced how much fundamental research on team coordination, communication and cooperation emerged 

from investigations of military team  performance (including learning). More recently, team learning in 

the military has focused on understanding how teams share mental models (i.e., models as an internal, 

individual knowledge) as part of the US Navy’s TADMUS19 program (Goodwin et al., 2018; Mathieu et 

al., 2000; McGrath, 1957).  

The team mental model research focus has expanded and now encompasses the broader notions of 

team cognition (as an activity) (Cooke et al., 2012) and shared cognition (as a process, including 

situational awareness, transactive memory) (DeChurch  & Mesmer-Magnus, 2010; Orvis et al., 2009). 

Much of the team learning research stream frames team learning as the outcome of coordination and 

communication and emphasises that improvement improves knowledge sharing. Evidence shows that 

information sharing (i.e., team cognition) is vital for teams that need diverse expertise or skills to perform 

successfully and plays a critical role in teams in extreme environments, including military teams 

(DeChurch  & Marks, 2006; Driskell, Salas, et al., 2017; Goodwin et al., 2018)  

Overall, studies on task mastery have identified several factors that underpin successful team 

learning; team training was found to improve team mastery. However, further analysis found that it was 

not the training per se. Instead, it was the development of a transactive memory system (TMS) that 

mediated team performance after training (Liang et al., 1995; Moreland & Myaskovsky, 2000). The 

development of the TMS was associated with greater team complexity, accuracy, and consensus in team 

perceptions of their expertise and an increase in sharing tacit knowledge during task execution (Gruenfeld 

et al., 1996; Liang et al., 1995; Moreland & Myaskovsky, 2000). This team learning research stream has 

provided important insights into specific mechanics of how and when individual interactions (such as 

 
19 Tactical Decision Making Under Stress (TADMUS) 
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communications) lead to team (collective) improvements in team performance (Roloff et al., 2011). These 

findings have been readily embraced within military research (Goodwin et al., 2018). 

Evidence shows that the teams develop different knowledge systems (or TMS) related to task work 

and team process (Mathieu et al., 2000). Other factors also influence team knowledge, including team size 

(Rentsche & Klimoski, 2001), task experience (Gino et al., 2010), tenure (Smith-Jentsch et al., 2001), and 

team communication (Lewis et al., 2005; Moreland & Myaskovsky, 2000; Rulke & Rau, 2000). In 

particular, teams that promote open and honest communication are more effective than teams that do not 

actively promote open communication (Bell et al., 2012; Edmondson, 1999; Edmondson et al., 2001; 

Meslec et al., 2020; Moreland & Myaskovsky, 2000; Rulke & Rau, 2000). Specifically, shared 

understanding and cognition enable teams to improve existing tasks quickly or quickly develop new 

knowledge or techniques (Sessa & London, 2006). 

4.3.2.1 TEAM LEARNING AS A TASK AND TEAM MASTERY: CONTINGENCIES  

Research into factors that affect team communication (in the above section) overlaps with the third 

stream of team learning research, namely, focusing on the antecedents, moderators and mediators of the 

team or group processes. For example, team behaviours (established and promoted by specific leadership 

styles) directly influence team communication processes (Burke et al., 2006; Chen et al., 2007; Koeslag-

Kreunen et al., 2018; Kostopoulos & Bozionelos, 2011; Kostopoulos et al., 2013). An open and 

supportive team climate provides an active counter to the tendency of diverse team members to stereotype 

others’ knowledge and experience (Gruenfeld et al., 1996; Hollingshead & Fraidlin, 2003). Notably, the 

absence of positive or supportive leadership was sufficient to increase the adverse team effects of 

hierarchical disparity (Greer et al., 2017). This issue will be explored in more detail in the following 

section. 

Within the team learning and cognition literature, there is some recognition that developing team 

cognition and mental models are impacted by power disparity or hierarchical differences. For example, 

Roloff et al. (2011, p. 256) argued that developing team mental models is ‘a highly political process in 

that team members are particularly concerned about how expertise labels affirm their identity or enhance 

their self esteem’. While there has been considerable interest in the effect of leadership in military team 

research (Wong et al., 2003), there has been relatively little direct attention paid to understanding the 

contingencies of leadership on shifting the effect of rank differences on team processes or 

communications. 
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4.3.3 TEAM LEARNING: GROUP PROCESS 

The third stream, group processes (or ‘learning how to learn’), views team learning as a process; 

for example, Roloff et al. (2011) identified that much of this stream of research on team learning emerged 

from the input-process-output (IPO) model of team effectiveness (Ilgen et al., 2005; McGrath, 1984). In 

this stream, team learning research focuses on the process (namely, interpersonal mechanisms and 

processes), and as such, is contrasted against the first two streams (which focus on the inputs and outputs 

of team learning). A significant focus of military team research has been developing the IPO model of 

team effectiveness (Goodwin et al., 2018). Attention has been paid to understanding how team processes 

or factors impact military team learning, such as team-efficacy (Chen & Bliese, 2002; Chen et al., 2002) 

and military team leadership (Wong et al., 2003). It is only relatively recently that team climates such as 

psychological safety (Veestraeten et al., 2014) have been more commonly investigated in military teams.  

Within the team learning as a group process steam, research efforts have been made to identify the 

factors which influence team learning processes. Leaders have been found to play a significant role in 

shaping team climate by involving teams in decision-making, clarifying goals, and managing boundaries 

(Edmondson, 2003; Nembhard & Edmondson, 2006; Sarin & McDermott, 2003). Team leaders can also 

behave in ways that either neutralise or enhance hierarchical team differences, which have been identified 

as creating difficulties and inhibiting team learning behaviours (Bunderson & Reagans, 2011; 

Edmondson, 2003; Nembhard & Edmondson, 2006; Van der Vegt et al., 2010). Again, the effect of 

hierarchical differences or power disparity on teams is reviewed in more detail in the next section, 

together with the factors known to shape the effects (including leadership behaviours). 

4.3.3.1 TEAM LEARNING AS A GROUP PROCESS: CONTINGENCIES  

Research has focused on understanding the contingencies which influence team learning, including 

a range of antecedent, mediating, moderating, and contextual factors. Evidence has shown that a range of 

antecedents influences team learning: the degree of interdependence needed to complete the team task 

(Bunderson & Sutcliffe, 2003; Ely & Thomas, 2001; Tjosvold et al., 2004), the nature of the task (e.g., 

routine procedures require less learning than more complex team tasks) (Edmondson, 2003), and team 

composition and diversity in teams (e.g., demographic, expertise or knowledge diversity (Gibson & 

Vermeulen, 2003; Lau & Murnighan, 2005; Sarin & McDermott, 2003; Van Der Vegt & Bunderson, 

2005). Team climate is an important mediator, with much attention being paid to psychological safety in 

particular (Edmondson, 1999; Edmondson & Lei, 2014). Other moderating factors that influence team 
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learning include team identification (Van Der Vegt & Bunderson, 2005) and collective feedback and 

reflection (Van der Vegt et al., 2010).  

Finally, research has identified several contextual variables that support team learning, including 

time available for team reflection (during interrupted workflows) (Zellmer-Bruhn, 2003) as well as 

greater organisational autonomy (compared to prescribed practices) (Zellmer-Bruhn & Gibson, 2006). 

Finally, much attention has been paid to the leadership styles which support team learning; for example, a 

recent meta-analysis of team-level leadership styles found that person-oriented leadership had a more 

positive effect on improving team learning processes compared to task-oriented leadership (such as 

transactional leadership) (Koeslag-Kreunen et al., 2018).  

4.4 POWER IN TEAMS 

‘Power without love is reckless and abusive, and love without power is sentimental and anaemic. 

Power at its best is love implementing the demands of justice, and justice at its best is power 

correcting everything that stands against love.’ Martin Luther King, 1967 

 

4.4.1 DEFINING POWER 

Power is a fundamental construct within social and organisation psychology (Dépret & Fiske, 

1993; Fiske & Berdahl, 2007; Galinsky et al., 2015; Greer, 2014; Guinote, 2007a; Keltner et al., 2003; 

Kipnis, 1972; Magee & Galinsky, 2008). Within the organisational literature, Fiske and Berdahl (2007) 

categorised the many different definitions of interpersonal or social power into three types: (1) power as 

influence, (2) power as potential influence, and (3) power as outcome control. In particular, Fiske and 

Berdhal (2007) argued that the traditional definitions of power include notions of social influence such as 

compliance, identification and internalisation processes (French & Raven, 1959 (2016); Kelman, 1958). 

Many early works defined power as causing a change or effect (Dahl, 1957; Russell, 1938; Simon, 1957). 

However, defining power by its effects is logically flawed (similar to the critique of confounding 

definitions of the AALO in Chapter 2) (Fiske & Burdhal, 2007).  

4.4.2 DEFINING POWER: LOGICAL FLAWS 

 



 

 

 

80 

An alternate approach defines social power as having the potential to induce an effect rather than 

the actual, realised effect (Fiske & Berdahl, 2007). This definition includes the highly cited French and 

Raven (1959) definition where social power is the capacity to influence, even in the absence of action, 

and continues to be used within the literature (Fiske & Brudhal, 2007). Scholars, such as Manz and Giola 

(1983) and Vescio et al. (2003) defined social power as the ability or potential to influence others. 

However, this appeal to potential influence suffers from a similar logical flaw as the more traditional 

‘power as influence’ definition. Namely, the construct is defined by both its cause and effects. For 

example, influence is both a cause and an effect of having power. Neither definition type directly explains 

the origins of the capacity to influence, with the more recent ‘potential influence’ definitions attributing 

social influence (indirectly) to the control of valued resources (Fiske & Brudhal, 2007). 

An alternate definition of social power has recently gained prominence, which primarily focuses on 

the structural properties of social relations (and without directly referencing any consequent effects) 

(Dépret & Fiske, 1993; Fiske & Berdahl, 2007; Greer, 2014; Guinote, 2017; Keltner et al., 2003). Power 

in this sense is defined as a resource or outcome control (i.e., power as the control over valued resources) 

and builds on the work of Thibaut and Kelley (1959) and Emerson (1962, p 32 in Fiske and Brudhal, 

2007, p.679 ), where ‘the power to control or influence others resides in control over the things he 

values’. Characterised as taking a functionalist approach to defining and applying power (Greer et al., 

2017), Fiske and Bradhal (2007, p. 679) argued that, ‘We believe influence effects need to be separated 

from the control of outcomes per se, whether or not the influence attempt is successful or even intended in 

the first place. People who control others’ outcomes have power, like it or not’. As such, their definition 

avoids the logical flaw (i.e., defining a cause by its effects), and therefore provides this study with a 

definition where social power is ‘relative control over another’s valued outcomes’ (Fiske & Bradhal, 

2007, p. 679).  

4.4.3 DEFINING POWER: A RELATIONAL CONSTRUCT 

There are several important implications in defining power as relative control over resources; 

primarily, this definition means that power is only understood in comparison or relation to others. So 

‘power is not an “attribute” of an individual but a structural property of a social relation that derives from 

relative control over outcomes. That is, one cannot say that someone has power without specifying over 

whom’ (Fiske & Brudhal, 2007, p. 680). Next, the relative amount of power varies as the degree or nature 

of control over the valued resources. In this sense, the formality, legitimacy and stability of the control 

over resources determine how power might be wielded. Power based on formalised, legitimate authority 
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(e.g., military rank) is seen as greater compared to other, less formalised or illegitimate control since 

senior ranking officers can withdraw rewards or administer punishments (Dépret & Fiske, 1993; Keltner 

et al., 2003; Kipnis et al., 1976; Thibaut & Kelley, 1959).  

4.4.4 DEFINING POWER: FUNCTIONALIST VS CRITICAL PERSPECTIVE  

 

Fiske and Brudhal’s (2007) and related definitions of power (e.g., Keltner et al., 2003; Kipnis, 

1976) have been characterised as taking a functionalist view of power, and as such, power can be seen as 

a positive effect. Greer et al. (2017) argued that the functionalist view of power is situated firmly within 

the traditional social psychological view, where people are seen as having an unconscious preference for 

hierarchy because it provides stability, clarity and predictability (Fromm, 1941; Kruglanski & Webster, 

1996; Tiedens & Fragale, 2003; Whitson & Galinsky, 2008). For example, within the functionalist view 

of hierarchy in teams, a hierarchical structure is thought to help team communications and interactions by 

clarifying roles (Halevy et al., 2011). In contrast, Greer et al. (2017) and others (Bunderson & Van Der 

Vegt, 2018; Bunderson et al., 2016; Edmondson, 2003) have drawn on the more critical view of power, 

where power is not assumed to be positive, and a hierarchical structure is not expected to clarify roles. 

Instead, taking a critical perspective, team hierarchies are expected to generate conflict unless other 

contingent factors are present to shift the effect of power on teams (Greer & Chu, 2020; Greer et al., 

2017). 

 

4.4.4.1 CHARACTERISING POWER IN AUSTRALIAN ARMY TEAMS 

 

Within a formal military hierarchy, the social power emerging from rank differences would be 

legitimate, formal, and stable. The control of resources that a high-ranked officer has, would (potentially) 

include all three types of outcomes (physical, economic and social resources). As such, Fiske and Brudhal 

(2007) and others (Halevy et al., 2011) within a functionalist view of power would suggest that a military 

team hierarchy would help team communication and coordination, regardless of team context. 

Alternatively, within the conflict perspective of team power, Greer et al. (2017) argued that other 
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contextual factors (present within the military) would be expected to shift the typically negative effect of 

hierarchy in teams to the positive20.  

There is a considerable body of work that has investigated the antecedents of social power (see 

Fiske and Brudhal (2007) and Greer (2014) for reviews). This thesis will focus on reviewing the direct 

effects of power on the cognitive and social factors that contribute to military team learning, and 

reviewing the known mediators and moderators of the effects of social power on team learning (or 

similar) behaviours processes. Drawing on qualitative evidence,  personnel within the military are fully 

aware of the possible implications of formal authority and rank, regardless of whether the power is used 

or not (Stothard et al., unpublished, 2014); rank differences (and other power differences) are extremely 

salient within the military21 (O’Toole & Talbot, 2013; Popper & Lipschtiz, 2002; Wong et al., 2003).  

4.4.5 COGNITIVE AND BEHAVIOURAL CONSEQUENCES OF POWER  

The consequences of power created by the relative control over valued resources also create 

‘tension between independence from others and responsibility for others… basic issue of self-versus-

other, individual versus group, which may help explain why power is considered such a fundamental 

concept to so many social science disciplines’ (Fiske & Bardhal, 2007, p. 686). In this sense, 

powerholders can express and achieve the two critical social drives we all have; the drive for autonomy 

and the drive to belong. Much attention has traditionally been paid to understanding the effect of wielding 

power to achieve the powerholders’ ends. For example, Guinote (2017, p.357) characterised the long 

history of the attention on power as autonomy and recognising that ‘scientists, philosophers, and political 

analysts have long associated power with free will, volition, and agency. In short, it is argued that power 

gives people the ability to act at will’. 

However, Guinote (2017, p. 357) took a slightly different perspective, investigating and 

summarising the empirical evidence emerging from social and cognitive psychology, neuropsychology, 

and management literature to understand how ‘power changes people’. Or, specifically, how power 

 
20 The role of team context in shifting the effect of team power dispersion (hierarchy) on team learning is 

theorised in chapter 5 and tested in chapter 6. The implications of the proposed and evaluated moderated mediation 

model is explored in the reflections of chapter 6. 

21 Other power differences (apart from rank) are well studied within military institutions. For example, a 

significant body of work within military sociology draws on various notions of power (e.g., hegemony) to better 

understand military organisations and society. Much attention has been paid to Connell’s (2005, 2014) notions of 

masculinity within military institutions and other forms of demographic or socially-based power (such as gender) 

(see Sands and Fasting, 2013 for a complete bibliography of work on gender in the military).  
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affects us at the individual level. Greer et al. (2020) offered an alternate perspective, focusing on the 

team-level antecedents, moderators, mediators and consequences of power disparity. Specifically, Greer 

et al. (2020) contrasted much of Guinote’s (2017) individual-level power research to team-level power 

research, and in doing so, expanded our understanding of the implications of power as a relational 

construct.  This section will briefly review the individual level research to establish how power changes 

people and then follows with Greer et al.’s (2018) team perspective on power to identify how power 

disparity might be expected to shape military team learning.  

4.4.5.1  INDIVIDUAL PERSPECTIVE: SOCIO-COGNITIVE EFFECTS OF POWER DISPARITY IN TEAMS 

 Overall, Guinote (2017) observed that research evidence showed that powerholders could achieve 

their aims not only because they can act at will with less resistance (as Weber  [1914/1978] observed 

initially) but also because of specific cognitive and behavioural effects of power, namely, greater self-

regulation (DeWall et al., 2011; Guinote, 2007a). For example, powerholders selectively attend goal-

related information—by ignoring irrelevant information and paying more attention to relevant 

information (Guinote, 2007a, 2007b, 2007c; Overbeck & Park, 2006). Powerholders have typically been 

more creative and flexible thinkers, engaging in more abstract thought (Smith & Trope, 2006), which, 

together, leads to improved, innovative solutions. However, evidence also shows that powerholders often 

chose to use fast decisions by taking short cuts in decision-making; that is, they rely on ‘gut instinct’ and 

subjective experience (Anderson & Galinsky, 2006; Weick & Guinote, 2008). 

Increased power has been found to reduce social attention towards others and, in particular, 

towards those with less power (Fiske & Berdahl, 2007). While many studies found a decrease in 

powerholders’ ability to recognise the emotions of others (Galinsky et al., 2006; Gonzaga et al., 2008; 

Nissan et al., 2015), this has not been a consistent result, with other studies finding no effect (Schmid 

Mast & Jones, 2009). Behaviourally, evidence shows that powerholders are less motivated to investigate 

the state of their (lower powered) partners during negotiations (Van Kleef et al., 2004) and is associated 

with reduced trust  (Inesi et al., 2012; Schilke & Cook, 2015). Power also decreases powerholders 

likelihood to take another’s (lower power) perspective (Galinsky et al., 2006). However, evidence for 

decreased recall accuracy in social judgements in powerholders is mixed, with more effects found in field 

studies (i.e., ‘real life’) studies than other types of studies such as experimental (Hall et al., 2015). There 

is also consistent evidence that powerholders use more stereotyping across various contexts (Fiske & 

Dépret, 1996; Gwinn et al., 2013; Schmid  & Amodio, 2017). However, this effect appears to be 

contingent on the context; the negative stereotyping is reduced when powerholders are predisposed or 
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primed towards collective or social goals (Chen et al., 2001; Overbeck & Park, 2001; Schmid Mast & 

Jones, 2009; Weick & Guinote, 2008). 

4.4.5.2 INDIVIDUAL-LEVEL: CONTINGENCIES  

Further research has identified that the social context or goal is an essential factor in determining 

the effect of power. As expected, evidence shows that powerholders generally value their interest over 

others (i.e., powerholders sacrifice their interests for those of their (lower powered) partners less often 

than vice versa (Danescu-Niculescu-Mizil et al., 2012; Laurin et al., 2016; Righetti et al., 2015). Further, 

powerholders also more sensitive to violations in distributive justice and expect to be treated with fairness 

compared to lower-powered individuals (Sawaoka et al., 2015). 

However, this is not an inevitable effect of power; instead, pro-social and benevolent personality 

and the context of greater accountability all influence the use of power to achieve a positive effect. For 

example, those who saw power as a responsibility sacrificed time and resources to help others (Chen et 

al., 2001; Galinsky et al., 2003; Hoogervorst et al., 2012; Sassenberg, 2014). Triggers leading to increased 

pro-social perspective (such as a greater sense of group belonging) also reduced the adverse effects of 

power (Guinote & Weick, 2012; Hoogervorst et al., 2012). Greater accountability was also found to 

reduce harmful power use (i.e., abuse) in organisations (Grant & Keohane, 2005; Ingersoll, 2003; 

Zimbardo, 2007). For example, in an experiment, candid feedback to the powerholders led to a fairer 

distribution of resources (and so changed powerholders’ behaviours) while compliant feedback increased 

powerholders’ self-serving biases (Oc et al., 2015) 

To return to Fiske and Bardhal’s (2007) argument that power enhances the drive towards both 

autonomy and belonging, it becomes more apparent that the consequences of power can shift to reflect 

these drives. Guinote et al. (2017, p. 368) reflected that ‘power can be used for good or evil, depending on 

power roles, the person and the environment’. In this sense, the situated focus theory of power proposes 

that power intensifies the activation of self, and in doing so, helps people strive for their salient goals 

(Guinote, 2007a, 2010). The salience of the goals depends on context, as well as personal predispositions 

or opportunities. As such, Guinote’s (2007) situated focus theory of power links the causes of power 

(control of valued resources) with the contextual effects (achievement of salient goals) and helps explain 

the mixed evidence from the research by identifying potential contingencies (e.g., organisational context 

such as accountability, collective or pro-social oriented) (Chen et al., 2001, Sassenberg et al., 2014). 

4.4.6 COGNITIVE AND BEHAVIOURAL CONSEQUENCES OF POWER: TEAM PERSPECTIVE 
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While power is primarily defined as a relational construct, Greer (2014) observed that much 

research has focused and framed power as an individual-level phenomenon, including Guinote’s (2017) 

perspective of power. In response, Greer (2014) placed the study of power firmly within teams to better 

understand the nuances of power differences and similarities. Importantly, reviewing the causes and 

effects of power in teams allows for greater focus on understanding the relational nature of power and its 

implications. Greer (2014) described two primary types of team power structures.22: (i) team power level 

(where the team power is the mean or average power of individuals within the team) (Greer et al., 2011; 

Sassenberg, 2014), and (ii) team power dispersion (or hierarchy, where there is a disparity in power 

within a team). High team power dispersion would be when one higher-powered team member has all the 

power while their subordinates have virtually no power. Low team power dispersion is when each team 

member has an equal measure of power over the others.   

Using Greer’s (2014) typology, each team can be characterised along the two dimensions of power 

(i.e., team power level as an average or aggregate, and team power dispersion as a measure of disparity). 

Reviewing the empirical evidence resulting from team power characteristics, Greer (2014) found both 

positive and negative effects of power within teams. This pattern was found for both team power level 

(mean or average power) as well as team power dispersion (hierarchy), and more importantly, there is 

growing evidence that the effect of team power level is dependent on both the average level as well as a 

level of dispersion (Greer & Van Kleef, 2010).  

4.4.6.1 TEAM POWER LEVEL 

Conceptually, team power levels would be expected to have both positive and negative effects on 

team performance, and empirical evidence has indeed found both effects. Greer (2014) pointed to the 

shared leadership literature for theory and evidence of the positive effects of high team power levels. 

Sharing leadership (as sharing influence and control, namely, power) has been found to improve a range 

of team outcomes, including team commitment, engagement and information exchange (Carson et al., 

2010; Klien et al., 2006; Pearce & Sims, 2002). However, a counterview emerged from the negotiation 

and organisational behaviour literature, where team power level has been found to generate adverse team 

 
22 Greer (2014) also suggested a third team power type, namely, ‘team power variety’, where sources of 

power (i.e., variety of valued resources) may include variety within teams. However, this is less well-studied or 

theorised in the literature (Greer et al., 2017). In military teams, while there may be some variation in expertise or 

specialised knowledge, most power is expected to derive from formal, legitimate rank and authority. In terms of the 

AALO studies, power is operationalised as formal rank, and so, team power variety is not explored in this research 

question. The effects of other power sources might be an avenue for future researchers to examine in military teams.  
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outcomes and behaviours. For example, two high-powered negotiators distrust each other more than two 

low-powered negotiators (De Dreu, 1998; Giebels et al., 2000). 

 In healthcare organisations, Chattopadhyay and Finn (2010) found that multiple high-status 

surgeons interacting in medical teams lead to increased conflict and reduced performance. Evidence 

shows that teams with higher-powered members were found to have higher levels of conflict and poorer 

team outcomes, unlike teams with lower-powered members, showing that teams can have too many stars 

(Greer & Van Kleef, 2010; Groysberg et al., 2011). The reasons for such conflict within high powered or 

status teams are not immediately apparent; Greer (2014) and others (de Kwaadsteniet & van Dijk, 2010; 

Porath et al., 2008; Ronay et al., 2012) speculated that such conflict between high powered team members 

might be due to coordination issues. For example, Kwaadsteniet and van Dijk (2010) showed that in 

situations needing tacit coordination, a team with all high-powered members had more difficulties 

coordinating action than all low-powered teams or teams with a variety of power. However, the 

mechanisms for higher conflict within equally high-powered team members are far from established. 

4.4.6.2 TEAM POWER DISPERSION  

The effects of team power dispersion (i.e., intra-team hierarchy) have received significant attention 

across various team research fields and perspectives. There are two streams of team power dispersion 

research emerging from different perspectives and fields, and the streams are finding divergent evidence. 

There have been recent efforts to integrate the diverging findings (Greer & Chu, 2020; Greer et al., 2017). 

For example, Greer et al. (2020) argued that the two streams of team power level research emerge from 

different perspectives: (i) a functionalist view of team power situated in the individual-level perspective 

of power (Fiske & Berdahl, 2007; Guinote, 2007b, 2007c; Kipnis et al., 1976), and (ii) the critical view 

situated in the team-level view of power (Greer, 2014; Greer & Chu, 2020; Greer et al., 2017). Integrating 

the diverse perspectives and results is an essential step in understanding the contingencies shaping how 

power dispersion (or disparity) affects teams (and the individuals within them). Integrating the two 

perspectives (i.e., individual vs team-level perspectives on the causes and effects of power dispersion in 

teams) also provides a valuable framework to better understand and map the conflicting evidence within 

the field. 

4.4.7 INDIVIDUAL AND FUNCTIONALIST PERSPECTIVE: POWER AS A POSITIVE  

 In the individual-level perspective of power (and primarily anchored in a functionalist view of 

power), studies have found a positive (or neutral) effect of hierarchy on team functioning. Much of this 

work is predicated on the classic social psychology notion that hierarchy provides significant 
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(unconscious) psychological benefits (namely, clarity, security, predictability and certainty) (Fromm, 

1941; Kruglanski & Webster, 1996; Tiedens & Fragale, 2003; Whitson & Galinsky, 2008; Zitek & 

Tiedens, 2012). Based on this assumption, the functionalist perspective has typically found that 

hierarchical team structures are linked to (i) greater clarity of communication, making it easier to 

prioritise interactions and information (Halevy et al., 2011; Zitek & Tiedens, 2012), (ii) greater role 

clarity, which divides labour, interactions and enhances coordination (de Kwaadsteniet & van Dijk, 2010; 

Halevy et al., 2011; Magee & Galinsky, 2008), (iii) reduced conflict and increased 

compliance/cooperation (Fiske, 2010), and finally, (iv) motivation to engage in extra-role behaviours 

(Gruenfeld & Tiedens, 2010; Halevy et al., 2011; Magee & Galinsky, 2008). Overall, within the 

individual-level, functionalist view of team power dispersion, hierarchy is seen to positively affect team 

performance (including team learning behaviours such as sharing information, improving coordination 

and extra-role behaviours).  

 Some studies have shown a positive effect of hierarchy on team outcomes; for example, power 

dispersion (hierarchy) in management teams (indicated by executive compensation schemes) has been 

positively related to firm performances (Boone & Hendriks, 2009; Main et al., 1993). Similarly, in 

professional sports teams, power dispersion (based on salary or talent level) was also linked to the 

likelihood of winning due to improved cooperation and coordination (Frick et al., 2003; Halevy et al., 

2012; Stuart, 2011; Trzebiatowski & Trevor, 2016). These studies claimed that having a key player (or 

star), rather than multiple stars (multiple high-powered team members), prevents conflict by limiting ego 

conflicts and therefore reducing failures (Groysberg et al., 2011; Swaab et al., 2014; Swaab & Galinsky, 

2015). In some (but far from all) negotiation studies, evidence has been found that unequal power 

between negotiating partners increased the quality of the negotiated outcomes (Brett et al., 1996; Pinkley 

et al., 1994; Sondak & Bazerman, 1991). In student teams, team hierarchies (mainly based on levels of 

experience or expertise) lead to improved student team performance (typically through improved 

information integration) (Martins et al., 2013; Tarakci et al., 2016; Woolley et al., 2008). 

 

4.4.8 TEAM AND CRITICAL PERSPECTIVE: POWER AS A NEGATIVE ON TEAMS  

  

The more critical view of team power dispersion emerges from the team-level perspective of power 

causes and effects (Greer et al., 2020). Much of this work emerges from field research conducted on 
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teams in organisations. In particular, many studies show adverse effects of hierarchy on team learning and 

team performance more broadly (Bunderson & Reagans, 2011; Bunderson & Van Der Vegt, 2018; 

Edmondson, 1999, 2003; Van der Vegt et al., 2010). Across a range of organisational settings and all 

levels of organisations, research has typically shown a negative effect of hierarchy on team performance 

(beyond team learning) (Bloom, 1998; Sauer & Kauffeld, 2013; van Bunderen et al., 2018).  

For example, professional sporting teams where players had unequal pay structures, were found to 

perform worse on the field (e.g., winning percentage) (Bloom, 1998; Jewell & Molina, 2004; Richards & 

Guell, 1998). Similarly, in management teams (where employees had unequal pay structures) also had an 

overall poorer firm performance (Patel & Cooper, 2014; Rulke & Galaskiewicz, 2000). In the medical 

setting, several studies have found that a greater degree of hierarchy in medical teams decreased surgical 

team performance, measured by either patient outcomes or other medical indicators (Edmondson, 1999, 

2003; Mitchell & Boyle, 2015; Mitchell et al., 2015). Studies show that greater hierarchy produces more 

intra-team competition and conflict and impair team performance (Giebels et al., 2000; Greer & Van 

Kleef, 2010; Mannix, 1993; Wolfe & McGinn, 2005). In student team studies, hierarchical differences (in 

the sense of power, presence or absence of formal leaders) reduced teams’ open communication and 

member satisfaction, and overall, reduced team performances (Becker & Baloff, 1969; Curşeu & Sari, 

2015; Haslam et al., 1998; Maner & Mead, 2010; Tost et al., 2013). Overall, there is consistent evidence 

that hierarchy harms team communication and information sharing, necessary for effective team learning.  

4.4.9 INDIVIDUAL/FUNCTIONAL VS TEAM/CRITICAL PERSPECTIVES OF POWER 

Overall, the team-level perspective of team power disparity (Greer et al., 2020) contrasts with the 

more positive individual perspectives of team power disparity (Anderson & Galinsky, 2006; Guinote, 

2017; Magee & Galinsky, 2008; Tarakci et al., 2016). While there are many positive effects to individual 

powerholders (such as increased activation, motivation and engagement), the individual-level positives of 

holding power appear to be outweighed by the aggregated effect of negatives for low(er) power team 

members. It appears that while there may be positive effects at the individual level for team members in 

hierarchical teams when viewed from the team level, the individual benefits of power disparity are not 

evident.  

Several integrative meta-analyses evaluate the alternate views on team power dispersion of the 

functionalist and conflict views and studies (Greer et al., 2018; Greer et al., 2017; Greer & Van Kleef, 

2010), with just two of these meta-analyses evaluated 54 studies which included 13,914 teams (Greer et 

al., 2018; Greer et al., 2017). The average main effect of power dispersion (hierarchy) on team 



 

 

 

89 

performance was negative and best explained by heightened conflict within a hierarchical team. No 

positive effects of the hierarchy were found on coordination within hierarchical teams; this is an 

important finding for understanding the effect of team hierarchy on team learning (which relies on team 

communication and coordination). In explaining the difference in findings within the meta-analyses, and 

in an attempt to reconcile the diverging findings, Greer et al. (2017, p.109) suggested that ‘past 

functionalist assumptions on the benefits of power dispersion, or hierarchy for teams, may have been 

overgeneralised from findings which were theoretical or measured individual level outcomes rather than 

team performance outcomes’. In response, there are calls for greater attention to be paid to multilevel 

perspectives and assumptions and, in particular, calls for understanding team-level contingencies that 

might shift the adverse effects of hierarchy into the positive.  

4.4.9.1 TEAM POWER DISPERSION: CONTINGENCIES 

Greer and colleagues’ (Greer et al., 2018; Greer et al., 2017; van Bunderen et al., 2018) meta-

analyses showed that the negative effects of team power dispersion were sensitive to context and that the 

magnitude of the negative effect was greater under conditions that increase team conflict. Critical 

contingencies have been identified (Greer et al., 2017). For example, in homogenous teams, stable 

membership, together with stable hierarchies (all of which reduce the likelihood of team conflict), reduce 

the adverse effects of power dispersion. Also, positive effects of team power dispersion are possible when 

(in addition to stable and homogenous teams) the hierarchy is legitimate (e.g., based on apparent expertise 

differences) and the task requires a significant degree of coordination to complete. Teams which are 

suspectable to conflict (for a range of factors, including functional differences or external conflicts), may 

experience greater adverse effects of power dispersion (Bunderson & Sutcliffe, 2003; Bunderson & Van 

Der Vegt, 2018; Greer et al., 2017; van Bunderen et al., 2018). 

Other empirical efforts have aimed to identify a range of contingent factors that help reconcile 

divergent findings on team power dispersion. Studies have examined the shape of hierarchy on team 

performance (Bunderson et al., 2016)  and team interdependence (Ronay et al., 2012).  Tarakci et al. 

(2016) found that team performance, in teams with either high or low hierarchy, varied as a function of 

the team leader’s competency, so that hierarchy helps team performance when the leader is task 

competent, and conversely, when the team lead is incompetent, hierarchy hurts team performance. In a 

sports study, the effect of team hierarchy on team learning (and performance) was found to be contingent 

on the level of team feedback; hierarchical teams receiving team feedback were successful  (Van Der 

Vegt & Bunderson, 2005; Van der Vegt et al., 2010). The team-level feedback and reflection were found 
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to promote collective orientation and emphasised team outcomes. In particular, teams who were found to 

ask themselves, ‘How are we doing? What can we do to improve our performance’ led powerholders to 

use their power to help the team rather than for individual gain (Van der Vegt et al., 2010). Conversely, 

individual feedback was found to promote individual-oriented reflections (e.g., ‘How am I doing? What 

can I do to improve my performance?’), leading higher-powered members to improve their performance 

(without necessarily contributing to the team-level improvements) (Van der Vegt et al., 2010). 

Much of the work reconciling the divergent evidence had focused primarily on the contingent 

factors which shift the team hierarchy -> team conflict relationship, which has been assumed as the key 

mediating factor in the team hierarchy and team performance. Greer et al. (2017) called for more attention 

to be paid to when power can be a positive within teams, namely, what contingent or contextual factors 

shape the power sensitivities within teams. Contingent factors help identify when, within the team-level 

power conflict perspective, hierarchy can help teams perform and learn.  

4.4.10 SUMMARY: POWER IN TEAMS 

Overall, there is evidence of both positive effects (emerging from the individual-level, functionalist 

perspective of team hierarchies) and negative effects (emerging from the team-level, conflict view of the 

team) of high team power disparity levels. Greer et al. (2017, p. 111) noted that the team power literature 

runs counter to the ‘generally rosy’ view of power taken within the individual-level perspective of power 

by Guinote (2007, 2017) and others (Fiske & Berdahl, 2007; Galinsky et al., 2012; Keltner et al., 2003). 

Recent meta-analyses found a direct, adverse effect of hierarchy (power dispersion) on team performance, 

as well as no evidence of any positive mediating effect of increased team coordination on team 

performances (Greer et al., 2017). Overall, the meta-analyses supported the team-level conflict 

perspective of the effect of hierarchical power on team performance (Greer et al., 2017). However, when 

taking an individual-level view of power disparity effect on team outcomes (including learning), there is 

more divergent evidence (for both positive and negative effects).  

Several contingent factors which affect the direct effect of hierarchy on team performance have 

been found, including collective feedback and orientation, lead/powerholder competency, diversity of 

power bases, team stability, task type and hierarchy/structural stability. The familiar, underlying theme 

across the contingent variables is that these factors either reduce or increase the likelihood of team 

conflict; if the contingent or moderator increased team conflict (e.g., greater diversity of power bases or 

increased instability/team turnover), then this increased the harmful effects of power dispersion. So, if the 
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contingent factors decreased team conflict (e.g., increased stability of legitimacy of hierarchical structure 

or a collective-oriented lead), then the adverse effects of hierarchy were reduced.  

As Greer et al. (2017, p. 118) pointed out, ‘as it is likely that there will always be teams that are 

high power and/or power dispersed, it is important to identify situations that mitigate the harmful effects 

of these power structures’. In particular, there is a gap in our understanding of why and when power can 

benefit teams (and not only benefiting individuals). Greer et al. (2017) found that power hurt team 

outcomes and integrated this with the individual-level perspectives (and more positive view of the 

consequences of power dispersion, Fiske and Bradhal, 2007). Recently, studies have shown that the 

effects of power (either positive or negative) are ‘contextually dependent’ (Greer et al., 2017, p. 118), and 

as such, greater attention needs to be paid to understanding when and where power disparity may help 

teams (as opposed to only helping high-powered individuals within teams).  

4.5 TEAMS IN EXTREME ENVIRONMENTS  

 

In response to Greer and colleagues (Greer & Chu, 2020; Greer et al., 2018; Greer et al., 2017; 

Tarakci et al., 2016; van Bunderen et al., 2018), recent calls for greater attention to be paid to 

understanding the team-level contingencies (i.e., the factors which might shift the typically negative effect 

of team hierarchy on team performance to a positive), I turned to examine military team contexts and 

environments to help identify potential contextual factors that might shift team-level perceptions or 

processes.  First, I searched for any studies focusing on the team-level contingencies which shape how 

hierarchy affects military team performance. Scholars have taken a team-level perspective to military 

team learning (Goodwin et al., 2018; Meslec et al., 2020; Veestraeten et al., 2014), team efficiency (Chen 

& Bliese, 2002; Chen et al., 2002), team cognition (Cooke et al., 2007; Reep, 2021) and many other 

aspects of team learning (e.g., team training) (Cannon-Bowes & Salas, 1998; Cooke et al., 2007; 

Goodwin et al., 2018; Salas et al., 2009). However, no studies have taken a team-level perspective to 

understand the contingencies affecting team hierarchy on military team learning.  

The few studies that have investigated the effects of power differences (hierarchy) on military 

decision-making have primarily taken an individual-level view of the phenomena (and therefore may 

over-generalise the benefits of hierarchy, as Greer et al., 2020 argued). For example, Driskell and Salas 

(1991) used dyads of military personnel (one high rank, the other lower-ranked) to examine decision-

making under every day and high stress (i.e., simulated military deployment). Similar to the evidence 
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from negotiation studies (Greer et al., 2020), in standard (non-stress/non-operational simulations), higher-

ranked members were more influential in deciding the outcomes and were more likely to reject the task 

inputs of the lower-ranked person. However, in high stress (i.e., simulated operations), both members 

became more open and receptive to the other partner’s inputs. However, a more recent study had a 

diverging result, where, under stress conditions, team leaders/higher rank members were exerting more 

control over decision-making (Kamphuis, 2010). Together, these two diverging results demonstrate that 

there are as yet unknown contingencies that shape the relationship between rank on team learning in 

military teams. 

Traditionally, military research has characterised deployment as stress23  (Bøg et al., 2018; 

Goodwin et al., 2018; Salas et al., 2009; Wong et al., 2003) and research has investigated what factors 

moderate or mediate stress (typically from deployment) and team performance (Salas et al., 2009). There 

is evidence that team group performance is reduced in stressful situations since it ‘concentrates power’ in 

the leadership ranks, which in turn leads to poorer team outcomes (Driskell et al., 1988; Janis & Mann, 

1977). This evidence aligns with team power dispersion research (e.g., Greer et al., 2020), positing that in 

team environments that increase (potential) conflict, this reduces team performance by reducing 

communication. However, what is not explored in traditional military psychological studies characterising 

‘deployment as stress’ is the effect of team hierarchy or team climates. 

For example, Driskell, Salas, et al. (2017) took an individual-level, functionalist perspective of the 

effects of team power disparity (or hierarchy) in arguing that the development of a stable hierarchy 

benefits team functioning in high-stress situations. So that ‘under stress [extreme environments including 

deployment] status structure becomes a bit flatter, in that high status team members become more 

responsive to task inputs from other group members, which we view as a generally positive outcome’ 

(Driskell, 2017, pg. 439). Like many within the functionalist perspective, Driskell et al. (2017) appear to 

have over-generalised individual-level evidence (i.e., dyadic relationship outcomes and individual 

benefits) to the team-level perspective. Nevertheless, Driskell and Salas (1991) did find a team contextual 

effect (high stress) that shifted how power (rank differences) affected measured (individual-level) dyadic 

outcomes.  

 
23 Stress is, of course, a far larger phenomena than military deployment within the psychological research 

community. This review found that much of the research on deployment effects have been broadly grouped into 

‘stress’ in the broader research literature. Consequently, I needed to identify military teams experiencing stress as a 

marker of deployment in the literature search. 
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Recent studies are emerging which closely examine the complexities and nuances of how team 

context (e.g., increasingly threatening or dangerous) effects critical team processes (i.e., information 

sharing and two-way communication) (Driskell & Salas, 1991; Driskell, Driskell, et al., 2017; Maynard et 

al., 2018; Van Thielen et al., 2018). In particular, Van Thielen et al. (2018) found that, for police teams, 

increasingly threatening team contexts were found to increase the benefits of two-way, constructive 

communication and increasing alignment of a task. However, this relationship was not evidenced in low-

threat (i.e., regular, desk-bound) situations. In other words, in police teams experiencing greater threats, 

there was a greater gain from constructive, two-way feedback and increasing alignment of purposes. 

Similarly, an observational study of twelve multinational, multidisciplinary teams dealing with a 

simulated disaster(s) scenario found that for high performing teams, the type and quality of 

communication were markedly different compared to low performing teams (Uitdewilligen & Waller, 

2018). While there were no significant differences in the number of communications, what did differ was 

that, during the decision-making phase, high-performing teams spent more time engaged in 

‘interpretation–interpretation sharing sequences’ (i.e., collective sense-making) (Uitdewilligen & Waller, 

2018, p.733).  

Overall, these recent studies focusing on team processes in extreme environments have shown that 

increasing level of threat or extremity shifted team processes (in these cases, increasing the effectiveness 

of collective sense-making, information sharing and feedback). All these team processes, information 

sharing, collective sense-making and constructive feedback, are components of team learning. Therefore, 

it would be expected that increasing extreme team contexts would shift team processes and lead to 

improved team learning. However, it is not clear is what will support the emergence of such team 

processes; for example, why would one (equally hierarchical) team have more constructive 

communication than another? While these studies provide valuable insights into the effect of extreme 

contexts on team functioning, questions remain about how or what triggers hierarchical teams to show 

such processes or behaviours.  

There is also an emerging interest in the effect of team-level climates on various aspects of military 

team outcomes (including team learning). However, none of those studies focusing on team learning has 

aligned the focal levels or avoided misapplication or over-generalisation from one level (e.g., individual) 

to another (e.g., team). For example, Veestraeten et al. (2014) and Paananen et al. (2020) found that a 

greater sense of psychological safety improved military team learning (e.g., information sharing) and 

other team outcomes. These studies show that a team climate of psychological safety positively affected 
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team learning within the military. However, while theorising and focusing on the team level constructs 

(i.e., team learning, team psychological climate and team cohesion), both these studies have only used 

individual-level measures and analyses (i.e., neither reported any team-level reliability, aggregation 

method, or results). While providing valuable insights into the individual-level (team members’) 

perceptions of their teams, nevertheless, over-generalisation of individual-level data (such as the data 

used by Paananen et al., 2020) to team-level constructs can lead to erroneous conclusions as evidenced 

from the differences in team power dispersion (Greer & Chu, 2020). Overall, there is an emerging interest 

in military team learning (as a team-level, group process), yet no studies evaluate the phenomena using 

appropriate theory, methods or analyses.  

4.5.1 SHIFTING THE EFFECT OF TEAM HIERARCHY ON MILITARY TEAM LEARNING  

When thinking about a team-level context or variable which might reduce the negative effect of 

hierarchy (power disparity) within military teams, I drew on the extant team power dispersion literature, 

and in particular, on Greer and colleagues’ (Greer, 2014; Greer & Chu, 2020; Greer et al., 2018; Greer et 

al., 2017; van Bunderen et al., 2018) integrative meta-analyses and theoretical reviews. In particular, 

Greer and Chu (2020) argued that critical team-level mediator, team conflict, is the primary mechanism 

through which team hierarchy inhibits many team outcomes (including team learning); consistent 

evidence shows that team contextual factors reduce conflict and improves team outcomes. The effect was 

evident even when there may be significant power disparity within teams, and conversely, team factors 

that generate team conflict hinder team outcomes, even in the absence (or presence) of hierarchical 

differences.  

Greer and Chu (2020) theorised that team hierarchy leads to conflict, reducing team outcomes. 

Team conflict may not be the potential mechanism of negative team outcomes within military teams; 

while military teams are hierarchical, there is little qualitative or quantitative evidence to suggest that 

military hierarchy teams initiate and sustain team conflict. In particular, using Greer and Chu’s (2020) 

characterisation of team power hierarchies, military teams are expected to have low levels of team 

conflict. For example, the military is often characterised as a stable and legitimate hierarchy (Meslec et 

al., 2020; Paananen et al., 2020; Soeters, 2018; Wong et al., 2003); together, these characteristics are 

expected to reduce team conflict even in the face of a deeply hierarchical organisation (according to Greer 

& Chu, 2020). If there is little team power conflict, what might reduce the adverse effect of team 

hierarchy on team learning? There are few emerging answers in the current state of military team learning 

or team power literature. Instead, I drew on the qualitative work exploring (social) learning in the 
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Australian Army24 in an attempt to understand what might be driving the typically negative effect on team 

learning (O’Toole & Talbot, 2011; Stothard et al., unpublished, 2014). 

4.6 MILITARY TEAMS: HIERARCHICAL ACTION TEAMS  

Military teams typically function in uncertain, ambiguous and volatile contexts, namely, military 

operational deployments (as well as the more stable, specific context, such as being ‘in barracks’25). 

While some military tasks or teams are repetitive or restricted, most military teams are more appropriately 

classed as action teams that may operate in extreme environments (Driskell, Driskell, et al., 2017; Hannah 

et al., 2009; Meslec et al., 2020). Driskell et al. (2017, p.435) characterised extreme environments as 

imposing ‘significant task, social, or environmental demands that entail high levels of risk and increased 

consequences for poor performance’.  

Also, military teams/organisations—while not unique in having an explicit, formal hierarchy—are 

commonly characterised by the strength of their hierarchy (Soeter, 2018). For example, Popper and 

Lipschitz (2002, p. 44) describe the military as ‘rigid hierarch[ical]’ while Wong et al. (2003, p. 660) 

characterise the military as having ‘deeply entrenched “codes” of hierarchical differences’. While there is 

consistent evidence that hierarchical differences typically reduce or inhibit team learning (Edmondson 

and Lei, 2009; Roloff et al., 2011), there has been little direct attention paid to understanding the 

implications of power disparity/hierarchy on military team learning. Instead, much military team research 

has focused on the crucial role of leadership to improve team communication and cognition (see Goodwin 

et al., 2018 and Wong et al. 2003 for reviews), implicitly identifying a vital contingency in military team 

learning.  

Similarly, the military practice of the After Action Review and other lessons learnt processes 

(defined as a rank-free environment to reflect on team performance) had been popularised as an example 

of military team learning (Dyson, 2020; Popper & Lipshitz, 2000). The importance of providing a risk-

free space to share reflections, within the rigid hierarchy of the military illustrates (i) how the normal 

 
24 As reported in O’Toole and Talbot (2014), extensive qualitative research work was undertaken as part of 

the AALO research. While a segment of the work was published in O’Toole and Talbot (2014), much analysis 

remains unpublished in the public domain. I facilitated the focus groups, transcribing and analysing the data. I had a 

privileged position to evaluate and understand the emerging themes from the qualitative AALO study.  

25 In barracks is typically a military term that refers to the teams or units being in the home environment, and 

specifically, not on deployment.  
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‘business as usual’ military team environment is not seen as rank-free, and (ii) that a typical team 

environment would, therefore, inhibit team reflection and learning. There is consistent evidence that 

military teams can best be characterised as hierarchical action teams when focusing on military teams on 

operations (or deployed to military operations). In particular, there is consensus that rank disparity within 

the military is a salient facet of their organisational culture, which has a consistent effect on team 

functions (Popper & Lipshitz, 2000; Wong et al., 2003).  

4.6.1 MILITARY TEAMS: CONTINGENCIES AFFECTING HIERARCHY 

While research on the effect of hierarchy on team performance has provided both positive (Anicich 

et al., 2015; Galinsky et al., 2015; Halevy et al., 2011) and negative results (Bunderson & Reagans, 2011; 

Bunderson et al., 2016; Edmondson, 1999), more recent integrative research shows that there is a 

typically negative effect of hierarchical differences on teams, and team learning in particular (Greer & 

Chu, 2020; Greer et al., 2017). However, little direct attention has been paid to understanding the 

contingent factors that shape power dispersion/hierarchy on team learning within the military team 

literature.  

Instead, within the military team learning and training literature, more attention has been paid to 

understanding a variety of (generally individual-level) factors that directly affect team learning (e.g., 

leadership, shared mental models, training). However, the same attention has not been applied to 

understanding when, where or why these factors might help or hinder team outcomes (i.e., evaluating the 

theorised mechanisms of action). In other words, we still do not know if the positive effects of leadership 

come from either: (i) the direct effect of positive leadership enhancing a mediating factor (e.g., a positive 

team process or individual behaviours), or (ii) positive leadership reducing a negative mediator (i.e., 

reducing the negative effects of hierarchy/team power disparity). For example, there is a significant 

amount of work focusing on the direct effects of leadership (Wong et al., 2003), shared mental models 

(and TMS) (Cooke et al., 2007; Smith-Jentsch et al., 2001), team practices (e.g. After Action Reviews, 

Popper and Lipschitz, 2005) or supportive team climates (Veestraeten et al., 2014) on a range of 

(primarily) individual-level outcomes. There are clear benefits to be gained from improving all of these 

factors, yet without understanding the contingencies of such direct benefits, it becomes harder to provide 

practical, evidence-based recommendations (other than offering vague motherhood statements)26.  

 
26 While accurate, motherhood statements do not provide the specificity needed to identify precisely when, 

where or how improved leadership (for example) might be of most use or generate desired benefits. Such 
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Recently, there has been a growing focus on team-level phenomena within military team literature, 

with attention being paid to understanding the antecedents and consequences of team-level (or collective) 

leadership and team-level self-efficacy (Chen & Bliese, 2002), and team cohesion (DiRosa et al., 2015). 

First, what is still missing is a focus on team learning as a team-level dependent variable (i.e., an 

outcome), together with an understanding of what factors might support team learning in hierarchical 

teams. This is a significant gap in our understanding; the apparent ubiquity of power disparity/hierarchy’s 

adverse effects on team learning does not make it less potent for being invisible (within the military 

literature). Instead, it may be considered to be a blind spot. My research question aims to illuminate this 

apparent blind spot by drawing on a range of literature, perspectives and methodologies. In doing so, this 

research provides a welcome clarity (and ultimately, practical guidance) to help the hierarchical team 

(both inside and outside the military). 

4.6.2 EFFECTS OF DEPLOYMENT ON MILITARY TEAMS AND PERSONNEL  

While wartime deployments typify operational deployments, the Australian Army regularly 

engages in a wide range of deployment types from disaster relief, international peacekeeping, and nation-

building. For example, the Australian Army (together with many other militaries) actively operate in 

peacekeeping (e.g., as part of a NATO or UN response to a civil conflict such as the 

Bosnia/Serbia/Montenegro civil conflict, or Rwanda civil war/genocide), nation-building (e.g., support to 

Timor Leste during the transition to independence), disaster relief (e.g., Australian Army were deployed 

to provide help and support during the 2019/2020 national bushfire emergencies, and overseas events, for 

example after the Aceh earthquake/tsunami), as well as various types of warfare (e.g., Iran war, and 

Afghanistan war). Nevertheless, all types of deployment, including peacekeeping, has been identified as a 

stressor that increases the risk of PTSD (Brouneus, 2014; Forbes et al., 2016; Kinney, 2012; Nasveld et 

al., 2012). In this sense, deployments (of all types) can be considered a specific type of environmental 

hardship. While, typically, military psychological studies predominantly evaluate the individual-level 

outcomes of deployment, with relatively less attention paid to the team outcomes, there are notable 

exceptions which take a team-level perspectives (Chen & Bliese, 2002; Chen et al., 2002; Jex & Bliese, 

1999; Lange & Bliese, 2019).   

 
undifferentiated advice can leave practitioners frustrated and wondering how to best use the limited resources or 

attention to improve team learning in rigidly hierarchical teams (Popper and Lipschitz, 2002). 
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Specifically, there is a well-established field of research examining the moderators and mediators 

of military personnel’s (individual level) stress responses from deployment from many international 

militaries. Known moderators of the stress response (primarily after deployment) include both individual-

level and team-level factors. For example, there is consistent evidence that some personality types (i.e., 

contentiousness and extraversion) moderates a person’s stress response, as does a person’s 

perception/appraisal of the stress (Hosek et al., 2006). In the military, the research identified individual-

level factors which can either help or hinder individual outcomes. For example, the USA military has 

identified that those with low power experienced greater negative responses to stressors, including 

holding a low military rank, as well as low status (lower socioeconomic or minority group status) (Adler 

et al., 1996; Green, 1990; Hosek et al., 2006; Kahana et al., 1988; Koenen et al., 2003). Positive team-

level moderators that shift an individual’s response to deployment into the positive include collective self-

efficacy (Jex & Bliese, 1999), team cohesion (Milgram et al., 1989), and improved information 

sharing/provision (Griffith, 1998; Wright et al., 1996). Training, both individual and team, has also 

consistently been shown to reduce the adverse effects (stress) caused by deployment (Johnston et al., 

1998; Kozlowski, 1998; Serfaty et al., 1998).  

Further, military research has often characterised deployment as stress (Bowers et al., 1996) and 

has examined non-military and military research to investigate what moderates or mediates stress 

(typically used to represent deployment) and team performance (Bowers et al., 1996). There is evidence 

that team group performance is reduced in stressful situations since it ‘concentrates power’ in the 

leadership ranks, which in turn leads to poorer team outcomes (Bowers et al., 1996; Driskell et al., 1988; 

Janis & Mann, 1977). This evidence aligns with team power dispersion research (e.g., Greer et al., 2020), 

positing that in team environments that increase (potential) conflict, this reduces team performance by 

reducing communication. Similarly, Driskell, Driskell, et al. (2017) took a functional approach to 

understanding team hierarchy and extended the positive, individual-level effects to the team level. 

Overall, there is consensus that greater levels of team training (and, in particular, stress-inculcation 

training) reduces the negative (individual) effects of deployments. Together, this evidence shows that 

typically negative outcomes of exposure to deployment (as a type of environmental hardship) can be 

significantly reduced with positive team climates (e.g., cohesive, high morale, and collective self-

efficacy).  

4.6.2.1 PROPOSED MODERATOR: ENVIRONMENTAL HARDSHIP AS TEAM CONTEXT 
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Drawing on recent studies on teams shifting behaviours in response to extreme environments 

(Driskell, Salas, et al., 2017; Uitdewilligen & Waller, 2018; Van Thielen et al., 2018), together with 

qualitative evidence from the AALO research (O’Toole and Talbot, 2014), I propose that deployment (as 

a specific example of shared, environmental hardship) has a moderating effect on the team perceptions of 

hierarchy. In proposing a team-level contextual factor that is expected to shift the effect of team hierarchy 

on team learning, I am answering calls made by Greer and Chu (2020) and Johns (2006) for more 

attention to be paid to team context, as well as calls for greater focus on teams ‘in the wild’ (Johns, 2006; 

Zellmer-Bruhn & Gibson, 2006). 

The Australian Army senior management was characterised by O’Toole and Talbot (2014, p. 60) as 

monitoring teams’ and individuals’ performances, dispensing punishments when mistakes or faults are 

seen, thereby ‘creating cultures of fear and risk aversion, in addition to inhibiting learning through a 

perceived heavy administrative load’ . In particular, military teams were characterised by compliance, 

where personnel are blamed for making mistakes. This was a common description when discussing work 

while in barracks and was often contrasted against the experience of deployment (Stothard, Talbot & 

Drobnjak, unpublished). In contrast to the conformity and restriction within barrack Army life, 

participants’ experiences while on operations were vastly different. For example, ‘Most participants 

acknowledged that operations/deployment provided them with their most powerful learning experience.  

Operational experience [deployment] was regarded as being the “pinnacle” in terms of learning, offering 

the “ultimate” learning experience’ (O’Toole and Talbot, 2014, p. 50). 

The qualitative evidence emerging from the AALO research showed that military personnel’s 

experience of teams while on deployment was more complex than initially supposed; respondents 

reported largely positive experiences while working on deployment. While there is unequivocal evidence 

that harm emerges from military operational deployments (Bøg et al., 2018; Bricknell et al., 2020; Forbes 

et al., 2018), recent research into deployment has also found emergent positive experiences (alongside the 

negative) (Habib et al., 2018; Mark et al., 2018; Newby et al., 2005). This aligns with our findings in the 

AALO focus groups (Stothard, Talbot & Drobnjak, unpublished). Drawing on the qualitative evidence, 

together with the emerging focus on post-traumatic growth from within clinical and military literature 

(Habib et al., 2018; Mark et al., 2018; Newby et al., 2005), I explored the idea that a specific, team 

context (deployment) helped to generate (possibly directly or indirectly through some, as yet unknown 

mechanism) military team learning.  
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The emerging evidence of positive effects from deployment shows that military personnel 

experience benefits while on deployment (as well as negatives). As part of the AALO study, focus groups 

were conducted with a range of teams, discussing issues surrounding learning within the Army (O'Toole 

& Talbot, 2014, p. 51); specifically, deployments were often spoken of positively, namely, as the 

‘pinnacle and ultimate experience’, where the team shared a ‘common purpose or goal… [with] a 

palpable sense of achievement’. Participants characterised the operational environment/deployment as 

overwhelmingly marked by camaraderie and cohesiveness, where roles and expertise were clarified and 

respected rather than just rank. For example, the sense of opportunities to work in a team context that 

allows for more freedom of action was evident (O’Toole & Talbot, 2014, p. 52): ‘in [location] when I 

went to plan an operation . . . we were running that ourselves, planning it and running it, and then we 

actually got to see what the benefits were, because there was a final result at the end of it and it was real.’  

O’Toole and Talbot (2014) interpreted the quotes through their lens of social learning; the exact 

quotes show evidence of the sense of equality of roles and tasks that personnel felt while on deployment. 

This contrasted strongly with their experiences of being in barracks or at their (non-deployed) work 

environment. The qualitative evidence from the AALO focus groups showed that, somewhat 

unexpectedly, military personnel often reported positive experiences working in teams during 

deployment. In this sense, deployment appeared to provide precious opportunities to gain and respect all 

their team members’ roles and tasks as part of getting their work done. The qualitative evidence suggested 

that their experience of their teams during deployment was not the same as their business as usual work 

environment in barracks. Drawing on the qualitative evidence from the archival AALO study suggested 

that team context, namely, deployment in military teams, did shift their experience of team hierarchy and 

team learning.  

4.6.2.2 PROPOSED MEDIATOR: EGALITARIANISM IN MILITARY TEAMS 

In particular, I wondered if the experience of deployment reduced the socio-cognitive effects of 

power disparity by generating a greater sense of (psychological) equality (at the individual level) and 

egalitarianism (at the team level), even within a highly hierarchical organisation. Drawing on Popper and 

Lipschitz’s (2002) observations of After Action Review (where there is an explicit discounting of rank 

during the team reflection and feedback), I extrapolated from the qualitative evidence to investigate if 

military teams did share a sense of team-level egalitarianism, whether they would also report improved 

team learning processes. For example, in Thorburn’s (2021) reflection on leading and collaborating in the 

Australian Army, discussed in Chapter 1, he captures the experience of engaging with his subordinates in 
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his team as psychological equals by recognising their role in solving and implementing team-level 

problems. Essentially, I propose that those military teams would be more likely to report a greater sense 

of egalitarianism during deployment, which would improve team learning rather than the direct effect of 

deployment on team learning. Egalitarianism, in this sense, is defined as sharing a sense of equality (in 

interactions and participation within a team) despite differences in valued resources and power, that is, 

regardless of rank differences or power disparity.  

In the face of explicitly hierarchical teams, the sense of egalitarianism would be expected to reduce 

the typically negative direct effect of hierarchy on team learning. Also, similar to the pro-social 

orientation, or collective feedback and reflection team-level contingencies (Greer & Chu, 2020), team 

egalitarianism would shift perceptions to the team rather than the individual. Also, the notion of 

egalitarianism is theoretically more focused on negating any socio-cognitive effects of power disparity 

than the very popular and highly studied similar team level construct, psychological safety27. While the 

idea that psychological equality (or egalitarianism) is possible within a military organisational culture or 

team climates seems counterintuitive, there is qualitative evidence that military teams vary in their sense 

of team equality (regardless of formal rank differences). For example, that sense of respect and value for 

each other emerged in the AALO qualitative data collection (O'Toole & Talbot, 2014).  

Importantly, I am not proposing that deployment directly affects team learning; instead, I am 

proposing that the effect of deployment on team learning is contingent on the degree of team hierarchy. 

There is a profoundly hierarchical team on deployment, and the demanding environment may lead to 

sense-breaking or rethinking of norms or expectations around rank and roles. As such, teams may then see 

themselves as psychologically equal (albeit with formal rank differences), which will improve team 

learning. While this proposition runs counter to some traditional military thinking (where the emphasis is 

 
27 Egalitarianism is expected to be related to a very well-studied construct, psychological safety (Edmondson, 

1999; Edmondson and Lei, 2014). However, it is not expected to be conceptually or analytically equivalent. 

Delineating the precise conceptual or empirical relationship of egalitarianism to psychological safety is not the aim 

or intent of this thesis, nor is it part of my research question. One crucial factor in choosing to focus on 

egalitarianism rather than the well-studied construct of psychological safety was that, given the dangerous nature of 

military deployment, the notion of ‘safety’ might be misleading or inappropriate (possibly differentiating between a 

safe environment, psychological or physical, is made more difficult when exploring a dangerous team context). 

Most importantly, the notion of egalitarianism is logically linked to concepts of power inequality, and so, achieving 

a shared sense of equality might be expected to be more challenging for hierarchical teams (compared to achieving a 

sense of psychological safety). In this sense, a shared sense of team egalitarianism may be a higher threshold to 

reach for a rigidly hierarchical organisation such as the Army. These questions can be explored in further research. 
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commonly on learning from operations), there is also a stream of military thinking which puts 

organisational culture (and climate) in the foreground of military organisational thinking.  

For example, Catignani (2014) identified a stream of military thinking which identifies ‘that 

external threats or bureaucratic pressures may prove insufficient to effect innovation often due to the 

military’s organisational culture28’. The critical point is that this brings the notion of organisational 

culture, or climate, as the mediating factor between context (e.g., external threats) and consequences (e.g., 

innovation). Within professional military thinking, the proposed interaction between a moderator (e.g., 

external threat of operational deployment) and mediators (e.g., shared sense of team egalitarianism) aligns 

within the third stream of military innovation and adaptation. Here, I am proposing that a greater sense of 

equality (i.e., egalitarianism) in military teams will be the mechanism that triggers team learning within 

hierarchical teams when on deployment.  

The term ‘egalitarianism’ has been drawn from national culture literature; for example, initially, 

Hofstede (1984) and Triandis and Gelfand (1998) used the notion of egalitarianism to map national 

cultures. More recently, the concept has been applied to teams and national organisational cultures, and 

there is an emerging interest in understanding egalitarianism, specifically in terms of team outcomes 

(Anicach et al., 2015; Swaab & Galinsky, 1998; 2014). Drawing from these, I define team egalitarianism 

as a team-level construct, where members’ share a belief that their team respect each other as equals 

regardless of formal rank. Similarly, psychological equality is the individual-level version of the same 

construct—the extent to which an individual considers that members of their team respect each other, 

regardless of rank, while recognising the formal rank and authority. 

 

4.7 SUMMARY 

This Chapter reviewed several critical literatures to understand team learning in the Australian 

Army and how, when and where hierarchical differences affect team learning. First, I drew on a 

 
28 Catignani’s (2014) use of organisational culture does not necessarily align with multilevel perspective use 

or definitions of organisational culture. Catignani (2014) generally understands organisational culture to be 

expectations and norms which shape leaders (and organisational) reactions to events (so what gets attention or not). 

In this, it overlaps with the multilevel perspective construction of climate and culture. More typically in 

organisational psychology, climate and culture are related yet differentiated: ‘perceptions (climate) cause beliefs 

(culture; seeing is believing), but also beliefs cause perceptions (believing is seeing)’ (Day, 2014, p. 101). 



 

 

 

103 

multilevel theory to frame team learning as an individual and team level phenomenon to avoid 

definitional confusion (and clarify that team learning is both an individual and team level phenomenon). 

Reviewing the three different streams of team learning research found that most military team research 

framed team learning in terms of task mastery and often (but not exclusively) considered team learning as 

an outcome. There was relatively less attention paid to military team learning as a process or 

understanding the contingencies that shape military team learning (e.g., team-level mediators or 

moderators). Next, reviewing the team power literature found that consensus of power differences (i.e., 

hierarchy) was dependent on the level of analysis and theory. For example, at the team level, meta-

analyses found a typically negative effect of team power dispersion (hierarchy) on team outcomes. 

However, there appeared to be divergent findings (i.e., both positive and negative effects) when 

examining the effect of power differences on team learning or team performance more broadly.  

Significant gaps in the literature were identified, including the lack of attention paid to 

understanding critical contingencies that might shift hierarchical military teams to help learn. In response 

to the gap and to identify novel contingencies, I drew on several different literatures which may help 

clarify when, where and why military teams learn. This includes the teams in extreme environments, or 

extreme teams, together with clinical psychological literature, which is an emerging interest in post-

traumatic growth after military deployment. I also draw on qualitative (unpublished) research collected 

from the AALO, which has shaped my thinking. These different literatures point to several possible 

sources of new contingencies. The new contingencies will extend the current theory on team learning in 

military or hierarchical teams by first uncovering when and where military teams learn, and second, by  

providing an evidence base for practical recommendations to the Australian Army (and other military 

organisation). 

In the next chapter, I expand on the (i) theory and conceptual development, and (ii) empirical 

evaluation of environmental hardship (operationalised as military deployment) and psychological equality 

as team-level contextual factors. Specifically, Chapter 5 proposes and tests a team-level moderated 

mediation model where shared hardship (operationalised as deployment) is the moderator. Egalitarianism 

is the mediator, so that team hierarchy’s effect on team learning is mediated by a shared sense of 

egalitarianism, which depends on the degree of shared hardship (deployment). Chapter 6 proposes and 

tests an individual-level multiple mediation model that evaluates the leadership styles mediating effect 

between rank, psychological equality, and team learning and demonstrates that learning-oriented 

leadership contributes to team learning by supporting a greater sense of psychological equality. 
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5 TEAM LEVEL FACTORS SHAPING TEAM LEARNING 

‘The world breaks everyone and afterward many are strong at the broken places.’ Ernest 

Hemingway, A Farewell to Arms, 1929 

 

5.1 INTRODUCTION 

This chapter aims to evaluate when and where Australian Army teams learn. Specifically, this 

chapter includes two published papers (Paper 2 and Paper 3). This chapter proposes (in Paper 2) and tests 

(in Paper 3) a team-level moderated mediation model. This analysis aims to help explain when and where 

Australian Army teams learn, and I introduce two new team-level contingencies which may help shift the 

typically negative effect of team hierarchy to a positive on team learning. I bring together the notion of 

teams’ shared sense of egalitarianism (as a mediator) together with a specific team context as a moderator 

(namely, deployment as a shared, team-level environmental hardship). I argue that, together, hierarchical 

teams, in the presence of an environmental hardship (e.g., deployment), re-evaluate their expectations or 

assumptions around respect and rank. In doing so, hardship triggers an increased sense of egalitarianism, 

which, in turn, improves team learning. In this model, I argue that it is not deployment alone that 

generates team learning, nor does simply reducing the layers of hierarchy in teams lead to improved team 

learning. Instead, I argue that hierarchical teams who also experience increased deployment, re-think29 

their assumptions or expectations around power disparity, and in doing so, have a greater shared sense of 

psychological equality. Finally, I argue that team egalitarianism directly mediates team learning.  

This model serves two purposes: first, I identify and test several new explanatory factors which 

help explain when and where hierarchical teams learn. In doing so, I answer calls in the organisational 

learning, team learning and team power literature for more attention to be paid to team-level 

contingencies which shape when and where team power affects team outcomes (Greer & Chu, 2020; 

Greer et al., 2018b; Schilling & Kluge, 2009). Also, I identify actionable team-level factors for military 

professionals and practitioners within the Australian Army to draw on, which may ultimately improve 

team learning within their teams. I also bring together two previously separate literatures: the team power 

literature and military team research. Together, the model provides a more nuanced understanding of the 

 
29 My model does not articulate the individual or team level mechanisms that generate the change in team 

climate. Asking what the possible mechanisms might be is a question which future researchers could answer.  
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effect of hierarchy on team learning within Army teams and extends the current thinking on team power 

(by identifying and evaluating a new team context that moderates power disparity).  

  

5.2 EGALITARIANISM: TEAM MEDIATOR 

I drew on the construct of egalitarianism to help explain when Australian Army teams learn. Greer 

and colleagues (Greer & Chu, 2020) argued that team conflict mediates the effect of hierarchy on team 

outcome. In particular, Greer and colleagues suggested that conflict emerges more in unstable hierarchies 

when team members contest the established hierarchy. It is less clear how the mediating effect of team 

conflict might impact a highly stable hierarchical organisation such as the Army. The military has a very 

stable hierarchy, characterised by a formal, legitimate authority that is highly visible and explicit (for 

example, team members are all required to display rank indicators on uniforms, and saluting is typically 

required, unless there are specific circumstance). Finally, the Army hierarchy is backed by the military 

legal system, where insubordination is a criminal offence and punishable by incarceration (Johnston et al., 

2006). Overall, I was expecting only a slight variation within Army teams with regard to their acceptance 

of rank hierarchy30 or levels of team conflict within the Army. Consequently, I needed an alternate team-

level mediator, which will help shift the psychological impact of power disparity within hierarchical 

teams. 

What, then, is likely to reduce the known psychological adverse effects of team power disparity? I 

argue here – in the case of military teams with legitimate hierarchical differences – that the mere absence 

of team conflict is not sufficient to produce a team-level positive effect of hierarchy. Instead, I am 

suggesting that a sense of egalitarianism is needed to counteract the typically adverse socio-cognitive 

direct effects of power disparity on team learning. In other words, for hierarchical teams to learn, it is not 

sufficient for teams to have a stable (or low conflict) environment. It is also necessary for teams to share a 

sense of egalitarianism.  

This suggestion, at first glance, appears to be counterintuitive; how can deeply hierarchical teams 

share a sense of equality in the face of explicit and enduring real power (or rank) disparity? As discussed 

in Chapter 4, there is a solid Australian Army value of egalitarianism (Brown, 2013; Dyrenfurth, 2016). 

 
30 This is an assumption that should be investigated further.   
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Egalitarianism may be a uniquely Australian military characteristic. The Australian Army accepts and 

traditionally valorises the idea of ‘mateship’ (defined as friendship, egalitarianism and supports that 

override social or formal hierarchical differences) (Dyrenfurth, 2016). For example, Dyrenfurth (2016) 

points to the first uses of the term ‘mate’ within the Australian convicts, where they not only used it 

amongst themselves, but also ‘provocatively termed their jailers mate, and the basic message was “you’re 

no better than us”’ (Dyrenforth, 2016 in Burin, 2015, p.1). The use of mateship continues to be highly 

valued within the Australian Army31 (Brown, 2013), and the value may very well help evoke a shared 

sense of egalitarianism to emerge during tough times (particularly during military deployment).  

However, exploring the actual or specific mechanisms is beyond the scope of this research. 

Nevertheless, I am acknowledging that this research draws on a specific target population, the Australian 

Army, which has a unique national and institutional culture that values ‘mateship’ and a sense of 

egalitarianism (Brown, 2013; Dyrenfurth, 2016). Specifically, the salience of an egalitarian team climate 

as a mediating team context would be expected to be strengthened within the Australian military culture 

compared to a military without a similar cultural heritage or value. However, identifying and exploring 

the effect of specific national or institutional values of team-level processes is beyond the scope of my 

research. Other researchers are encouraged to explore the cross-level effects to understand better if (or 

how) national or institutional values influence team-level processes.  

5.3 DEPLOYMENT: TEAM MODERATOR 

Within Paper 2 and 3, I operationalised deployment as a specific team context of shared 

environmental hardship. This operationalisation served two purposes; first, shared, environmental 

hardship provided greater descriptive precision than deployment to a non-military audience, and 

operationalising environmental hardship as deployment also allowed me to draw on other literature for 

explanatory mechanisms.  For example, there is an emerging research interest in understanding the 

positive effect of trauma and extreme environments on a range of (typically) individual-level outcomes 

(Calhoun & Tedeschi, 2004; Habib et al., 2018; Mark et al., 2018; Tedeschi & Calhoun, 2004a, 2004b). 

Mind you, the idea of growth (or some positive outcomes) emerging from a challenging struggle is not 

new; for example, Nietzsche observed ‘what doesn’t kill you, makes you stronger’ in 1881. 

 
31 Brown (2013, p.248) argued that the Australian Army officers’ overwhelming desire to be egalitarian 

undermines the Australian Army officers’' ability to command, so that ‘The cultural cringe at setting boundaries 

between the ranks may be undermining military discipline’.    
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Post-traumatic growth (or adversarial growth) scholars are careful to acknowledge the harmful 

effects emerging from trauma (Calhoun & Tedeschi, 2004; Habib et al., 2018; Mark et al., 2018; 

Marziliano et al., 2019; Shakespeare-Finch & Lurie-Beck, 2014; Tedeschi & Calhoun, 2004a, 2004b). 

However, the acknowledgement of post-traumatic growth (together with trauma) provides a more 

nuanced understanding of our reactions to deployment and similar hardships. For example, a recent meta-

analysis showed that post-traumatic reactions could be complex, with consistent evidence that growth co-

occurs (non-linearly) with harm after a range of traumatic events, including military deployment 

(Shakespeare-Finch & Lurie-Beck, 2014). Specifically, Shakespeare-Finch and Beck (2014, p. 227) 

argued that focusing only on harmful effects of trauma ‘may limit or slow recovery and mask the 

potential for growth’. The literature on post-traumatic (adversarial) growth firmly sits within the clinical 

psychology and medical/healthcare fields, and no attention has been paid to post-traumatic/adversarial 

growth within the organisational behaviour literature.  

Overall, deployment (as a specific example of environmental hardship) is expected to shift teams’ 

perceptions of rank disparity in Australian Army teams. While I speculate several possible mechanisms of 

action within the team process that then shift an individual’s socio-cognitive perceptions, this remains 

conjecture. The qualitative data emerging from the focus groups as part of the AALO study provides 

insights into personnel’s experiences and perceptions. A repeated theme within the groups was how, 

during deployment, participants did their work/tasks as they were trained to do, their efforts and outcomes 

were valued and respected, and they saw their team members (of all ranks and experiences) contributing 

to their collective outcomes (Stothard et al., unpublished). In particular, team functioning on deployment 

was consistently and repeatedly contrasted against ‘in barracks/at home’. From the qualitative data, it is 

evident that Army personnel consistently experienced their teams very differently between deployment 

and in barracks; in this case, team context appeared to make a significant difference to how they 

understood their roles and their teams. 
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Power Asymmetry, Egalitarianism, and Team Learning- Part 1: Conceptualising the 

Moderating Role of Environmental Hardship 

Abstract 

This study seeks to understand the effects of team power asymmetry (hierarchy) on team learning. 

Literature suggests that power asymmetry can hurt team learning due to unequal interactions. We 

integrate the situated focus theory of power and the theory of adversarial growth to propose that 

environmental hardship can moderate this relationship. Under environmental hardship, there is a shift in 

power relations within hierarchical teams, such that power asymmetry positively relates to team learning 

via increased team egalitarianism (interactional equality). The study is presented in two parts. Part I 

reviews the literature and builds the theoretical arguments for the conceptual model, while part II 

empirically examines the model on a sample of military teams. In Part 1, we propose a theoretically 

derived model and directions for future research in team power, dynamics and learning. The conceptual 

model and hypotheses contribute to the team learning literature by theoretically clarifying the conditions 

under which power asymmetry is likely to improve team learning. It provides directions to empirically 

validate a contingency-based model to resolve the dilemma of creating equality and high levels of team 

learning in hierarchical teams. 

1. Introduction 

In analysing the current literature on the effects of team power asymmetry on team learning, it is 

apparent that the empirical evidence encompasses divergent findings that create tensions and challenges 

in terms of understanding when and what may be the nature of the relationship (Greer, 2014). One school 

of thought rests on the functional perspective and proposes that formal hierarchy  (power differences 

between members) can result in coordination benefits as it clarifies roles and improves decision-making 

(Keltner et al., 2008). The other school of thought takes an inequality perspective. It proposes that high 

power asymmetry is likely to make members more sensitive to the influence differences arising from 

power roles (Greer et al., 2017), preventing low power members from speaking up. At the same time, 

power asymmetry is likely to make high-power members give less respect to other’s feedback, thereby 

hurting interactional equality and, eventually, team learning. Despite these theoretically driven arguments, 

research has not examined the boundary conditions which influence the extent to which team power 

asymmetry is likely to have a positive or a negative effect on interactional equality in teams and, 

eventually, team learning. 
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In this first part, the purpose is to establish the theoretical link between team power asymmetry 

(hierarchy) and team learning by analysing previous research findings and conceptualising both the 

mechanisms (why) and boundary conditions (when) for the relationship. In this work, we theoretically 

explore a somewhat counterintuitive idea wherein we propose that under certain circumstances, a team 

with formal power asymmetry can develop team egalitarianism (defined as interactional equality wherein 

members feel respected and treated as equals, Kozlowski et al., 1996). Team egalitarianism, in turn, can 

increase team learning (Swaab and Galinsky, 2015; Bunderson and Reagans, 2011). We propose that 

environmental hardship is likely to serve as one such boundary condition that could help develop 

egalitarianism in teams with high power asymmetry, thereby helping team learning outcomes. 

This conceptual paper seeks to clarify the complicated relationship between power asymmetry and 

team learning. Specifically, this paper goes beyond the typically cynical approach of looking at the 

adverse effects of asymmetric power in teams. Instead, it proposes a generative boundary condition that 

can remove the negative association between team power asymmetry, egalitarianism, and team learning. 

This work contributes to the team learning literature (Greer et al., 2018) by identifying both the 

mechanism by which power asymmetry affects team learning and the contingencies that need to be 

considered to know the nature and direction of the effects. The work also contributes to the team learning 

literature (Greer, 2014) by drawing on adversarial growth to discuss the theoretical impact of 

environmental hardship on power relations within teams. In this sense, formal hierarchy (power 

asymmetry) may not necessarily remove participation equality, and therefore, improve team learning; 

participation equality is an essential precursor for team learning (Kozlowski et al., 1996).  Finally, this 

paper outlines future research and practical implications for exploring these complex relationships 

Team learning  
Team power 

asymmetry 

Team 

egalitarianism 

Environmental 

hardship 

FIGURE 1: PROPOSED MODERATED MEDIATION MODEL 
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between power, hardship, equality, and learning in teams. As a follow-up to Part I, Part II empirically 

examines the proposed conceptual model and provides evidence for the effects of team power asymmetry 

on team learning.  

2. Conceptual background  

In this section, we seek to theorise and develop propositions around the relationships between team 

learning and egalitarianism and how team power asymmetry indirectly impacts team learning through its 

effects on team egalitarianism. We then theorise how environmental hardships could moderate the 

relationship between team power asymmetry and team egalitarianism, thereby influencing team learning. 

We aim to summarise the current state of the theoretical and empirical literature about these relationships 

and identify the tensions and missing parts of the puzzle that prevent us from predicting when team power 

asymmetry may or may not improve team learning. In sum, we aim to unpack both the process and 

contingencies that explain the relationship between team power asymmetry and team learning. 

2.1 Team learning 

As Rebelo et al. (2019) noted, Senge’s (1990) proclamation that teams, not individuals, were the 

fundamental learning units in organisations triggered a surge of interest in the topic of team learning. 

Senge’s (1990) definition of team learning (characterised as ‘dialogue,’ the capacity of team members to 

suspend assumptions and enter into genuine ‘thinking together’), remains conceptually relevant. Team 

learning captures the extent to which teams value mutual learning processes and activities such as the 

promotion of inquiry/dialogue (open and constructive discussion of mistakes) and opportunities for 

continuous learning (sharing learning and viewing everyday work as learning opportunities) (Koeslag-

Kreunen et al., 2018; Watkins and Marsick, 1997). It is critical to recognise that learning is a 

fundamentally individual-level psychological process, while team learning is the team context that 

provides the conditions for individuals to learn as a collective. Team learning provides "a task and social 

context which shapes what is learned and how it is learned" (Kozlowski and Bell, 2008, p 27). A team, 

high on team learning, is likely to share and accept patterns of inquiry, dialogue, and sharing of 

knowledge, focusing on detecting failures and incorporating feedback (Edmondson et al., 2001; Rebelo et 

al., 2019; Watkins and Marsick, 1997). Team learning is critical for teams to adapt and adjust to 

dynamically changing demands and is predictive of team performance and effectiveness (Day et al., 

2004). Team learning is known to improve team effectiveness and performance (Chan et al., 2003; 

Edmondson, 2002). Rather than replicating the known insights on how team learning influences team 
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performance32, in this work, we focus on how a state of egalitarianism serves as the pre-condition for 

team learning.  Also, we explore how team power asymmetry may impact team learning by affecting the 

pre-condition of team egalitarianism.  

2.2 Team egalitarianism and team learning 

Team egalitarianism represents a state where people share a sense of equality in interactions and 

participation within a team despite differences in valued resources and power. Such a state is considered 

the "theoretical engine" that drives team learning (Burke et al., 2004; Kozlowski et al., 2009). The term 

"egalitarianism" is commonly used in studies that measure psychological equality among individuals at 

national levels (Hofstede, 2003; Triandis and Gelfand, 1998).  However, more recently, the term has been 

applied to understand egalitarianism in the team context that positively affects team outcomes (Anicich et 

al., 2015; Swaab and Galinsky, 2015). Accordingly, we define team egalitarianism as members' shared 

beliefs that the team considers its members as equals, and there is respect for their roles and 

responsibilities regardless of formal rank/position diversity. Theories on team information-processing 

(Ellis and Bell, 2005; Hinsz et al., 1997) posit that such a sense of equality can contribute to openness in 

information sharing and improve team learning (Bunderson and Sutcliffe, 2003). By contrast, when teams 

have low egalitarianism, members tend to respect only the role, voice, and suggestions of highly ranked 

members, and discount the voice, feedback, and action of lower-ranked members, thereby collectively 

harming team learning (Kozlowski et al., 2009). Thus we propose that the level of team egalitarianism 

will positively influence team learning.  

Proposition 1: There will be a positive association between team egalitarianism and team learning, 

such that higher egalitarianism will improve team learning and vice versa. 

2.3 Impact of team power asymmetry on team egalitarianism and team learning 

In the current business world, team structures are supposedly moving toward flatter self-managing 

units; however, formal power differences/asymmetry and hierarchy are still pervasive in many high-

stakes industries such as hospitals and military organisations. Team power asymmetry represents 

 
32 In the team literature, team learning is typically seen as a positive state with beneficial outcomes for the 

team and organisations, however, some scholars have cautioned that "not all learning is positive” (Talbot et al., 

2014, p.5). For example, military historians have argued that after a military defeat or failure, precisely what is 

learned, and by whom, is not always clear (Tuck, 2014; Rosen, 1991); consequently, a critical view of what exactly 

is learned, and by whom, should be considered in future research when examining the outcomes of team learning 

(Field, 2019). 
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differentiation in member power within teams wherein there are hierarchical differences in formal 

authority and rank among members (Tarakci et al., 2016). Although collective learning has been broadly 

studied in the context of teams in management research, what has been surprisingly missing from the 

current literature focuses on how team learning can be encouraged in teams where there is power 

asymmetry.  

One set of studies on team power asymmetry argue that team members working under asymmetric 

power structures are likely to lack a sense of psychological equality (e.g., Bloom, 1999; Van der Vegt et 

al., 2010; Wolfe and McGinn, 2005), as members will be overly deferent to those in higher positions as 

they tolerate the inequality in participation and resources (Ridgeway, 2001). In such power asymmetric 

teams, the high-power members are likely to mistrust and ignore the advice of low-power members 

(deRue and Ashford, 2010; Rubin and Brown, 1975), thus reducing the collective equality in participation 

and increase the sharing of information primarily held by high power members (Ellis and Bell, 2005; 

Hinsz et al., 1997). Overall, team power asymmetry was likely to reduce team learning (Van der Vegt et 

al., 2010) by creating psychological distance among members (Bunderson and Reagans, 2011), 

suppressing feedback and reflections (Edmondson, 1999) and reducing interpersonal helping (Greer et al., 

2017). 

Although a majority of previous studies have provided empirical support and have theoretically 

focused on the adverse effects of team power asymmetry on team learning, there are a few studies that 

found a nonsignificant relationship and, at times, a positive direct relationship between team power 

asymmetry and team learning (Gomez, 2002; Jewell and Molina, 2004; Ronay et al., 2012).  This 

divergence in results shows potential for contingencies wherein team power asymmetry may not always 

hurt team learning and team egalitarianism (Anderson and Brown, 2010). It may be that the effect of team 

power asymmetry on team learning is more complicated and moderated by boundary conditions (Halevy 

et al., 2011). Thus, scholars have continued to call for research that examines the contingencies that 

influence the relationship between team power asymmetry and team learning (Greer et al., 2018). 

Considering that many private, governmental, and military organisations continue to adopt 

hierarchical team structures, it is reasonable to assume that organisations will not eliminate all forms of 

team power asymmetry soon. Thus, the more pertinent question is: What are contingencies and conditions 

under which teams can develop a sense of team egalitarianism despite explicit, formal, and structural 

rank/power differences? To answer this question, in this study, we propose a somewhat counterintuitive 

idea that despite high team power asymmetry, under conditions of high environmental hardship, a 
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psychological sense of egalitarianism can emerge, which can drive team learning (Kozlowski et al., 

1999). In the following section, we build our theoretical arguments for why environmental hardship may 

play a critical moderating role in the link between team power asymmetry and team egalitarianism and, 

thus, team learning.  

2.4 A contingent relationship between team power asymmetry and team egalitarianism: The 

importance of environmental hardship  

Environmental Hardship is the team's experience of intense, dynamic, ambiguous, and multiple 

external adverse events that threaten extensive psychological, material, or physical harm to the team (e.g., 

Bell et al., 2016; Hannah et al., 2009). The English dictionary definition of a "hardship" describes it as a 

severe condition where an entity faces seemingly insurmountable obstacles and adversity that is hard to 

endure and requires conscious control of reactions to extreme and overwhelming challenges in the 

environment.  

The organisational literature has often suggested the need for team scholars to pay more attention to 

a team's external environmental conditions (Rousseau and Fried, 2001; Goodwin et al., 2018) that 

represent both constraints and opportunities for a team to act (Johns, 2006). There is a general lack of 

empirical attention in the team learning literature on exploring contingencies that could facilitate 

psychological equality in asymmetric power teams. To fill this gap in understanding, in this work, we 

posit that teams with high power asymmetry who also face environmental hardship are more likely to 

develop team egalitarianism despite formal rank differences among members. In other words, the indirect 

negative effect of team power asymmetry on team learning through reduced egalitarianism is likely to be 

eliminated when teams face an external boundary condition – namely, environmental hardship. By 

identifying a contingency condition, we answer calls urging researchers to identify and test contextual 

factors that switch the negative association between power asymmetry and team learning to a positive one 

(Bunderson and Reagans, 2011; Johns, 2006; Van Der Vegt et al., 2010). 

2.5 The moderating role of environmental hardship   

We draw primarily on theories of adversarial growth (Calhoun and Tedeschi, 2004; Tedeschi and 

Calhoun, 2004a, 2004b) under extreme circumstances (Bell et al., 2016) and the situated focus theory of 

power (Guinote, 2007b) to form the basis for our arguments for why environmental hardship is likely to 

moderate the effects of team power asymmetry on team egalitarianism and thereby influence team 

learning. Specifically, we argue that environmental hardship can evoke adversarial growth through sense-
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making processes that lead to cognitive reappraisals of power relations within teams with high power 

asymmetry. 

The work on adversarial growth (Calhoun and Tedeschi, 2004; Tedeschi and Calhoun, 2004a, 

2004b) discusses positive transformative change and "meaning reconstruction" (Neimeyer 2006, p. 69) 

that happens as a result of facing hardships and crisis (Zoellner and Maercker, 2006). Theories of 

adversarial growth posit that in the wake of longer-term hardship, that is distressing and stressful, 

individuals are likely to engage in the process of sense-making; whereby they reconsider their previous 

identity, challenge their assumptions, and seek new ways of defining themselves (Joseph and Hefferon, 

2013; Maitlis, 2019). Other scholars have also discussed the idea that crises can trigger new ways of 

thinking. For example, Nonaka and colleagues theorise "creative chaos" as a state of crisis with 

challenging and ambiguous goals that can push teams to reconsider fundamental thinking and foster novel 

ways to solving problems (Nonaka et al., 2000).  

In this paper, we argue that in teams with higher levels of formal power asymmetry, environmental 

hardship is likely to facilitate novel ways of thinking and a reappraisal of power relations – wherein 

members are most likely to pay attention to, re-evaluate assumptions about and respect, their own and 

others power roles and role interdependencies (Petriglieri, 2011). Such reappraisals and sense-making 

(Ashforth and Schinoff, 2016; Pratt, 2000) are likely to result in adversarial growth around how members 

interact and deal with power relations within the team. 

For example, the situated focus theory of power (Guinote, 2007b) indicates that high versus low 

power individuals in teams tend to make sense of stimuli and experience situations differently under 

normal circumstances. In high power asymmetry teams, members are likely to view each other in 

stereotypical ways where low power members defer to high power members (Fiske and Dépret, 1996; 

Keltner et al., 2008) while also forming negative subjective perceptions and inflexible reasoning about 

higher power members (Kuhl, 1992; Posner and Snyder, 1975). Similarly, high power members in power 

asymmetric teams continue to be complacent of their high power and negatively stereotype low power 

members as having low competence and resourcefulness (Bargh et al., 1995; Vescio et al., 2003). Thus, 

in high-power asymmetry teams, power relations are likely to be typically based on unquestioned formal 

hierarchical control relationships and the associated negative stereotypes. However, when such teams face 

environmental hardship, they may be forced to question the stereotype-based categorisation on formal 

ranks and their learned apprehensions around power roles, thereby reducing biases and psychological 

distance and making members more open to accepting interactional equality and egalitarianism.  
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When faced with environmental hardship, members are more likely to seek information about each 

other’s skills and capabilities as they confront the lack of control over outcomes. For instance, under 

environmental hardship, goals are stretched, and the situational demands are high, making high power 

members more likely to recognise that they lack control over the situation (Ashforth and Schinoff, 2016). 

High powered members may need subordinate members’ help and consequently reexamine their 

assumptions about normative power relations (Guinote, 2007b), leading to new sense-making regarding 

the efficacy of the skills and abilities of lower ranks (Overbeck and Park, 2001; Vescio et al., 2003). As 

high-power members undergo such changes in their perception and that of their teammates, they are likely 

to appreciate inputs from all levels (Kahneman and Frederick, 2002; Maitlis and Christianson, 2014). 

Similarly, under environmental hardship, which presents uncertainty and resource scarcity, high power 

members in asymmetric power teams are likely to call on the low ranked members to contribute with their 

relevant skills and abilities. Consequently, the low power members will gain greater confidence, action 

flexibility, and certainty about their value (Driskell et al., 2017) while recognising that formal vertical 

differentiation has particular benefits in enhancing coordination, task implementation, communication, 

and command (Greer, 2014).  

Through the micro dynamics and psychological process outlined above, in the presence of 

environmental hardship, members in high power asymmetry teams are likely to shift their focus from 

negative stereotypes to recognising that there is worth of both high and low power members, and together 

they are collectively indispensable. Such challenging assumptions and the cognitive reappraisal of power 

relations triggered by hardships are likely to be the crucial sense-making process (Pratt, 2000) in high 

power asymmetry teams, facilitating team egalitarianism and eventually team learning.  

On the contrary, in teams with high team power asymmetry and no environmental hardship, the 

formal power differentiation is likely to become more entrenched and less challenged as there is no 

pressing external adversity that triggers a re-evaluation of existing power relations. The stereotypical 

hierarchical power interactions are likely to continue in the absence of external prompts and will continue 

to have the expected detrimental effects on egalitarianism and team learning. In contrast, teams with low 

power asymmetry are likely to have an innate level of egalitarianism/equality, to begin with, as members 

have none to slight difference in formal power. In such teams with low power asymmetry, environmental 

hardship is not expected to stimulate any counterfactual cognitive reappraisal of the existing equality in 

power relations. In sum, we posit the following: 
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Proposition 2. The association between team power asymmetry and team egalitarianism will be 

contingent on environmental hardship – such that the association becomes increasingly positive for high 

power asymmetric teams as environmental hardship increases and increasingly negative as environmental 

hardship decreases. At the same time, environmental hardship will have no moderating effect on the 

relationship between low power asymmetry and team egalitarianism.  

In this paper, combining propositions 1 and 2, we propose an overall moderated mediation model 

wherein there will be an indirect contingent effect of team power asymmetry on team learning via team 

egalitarianism. 

Proposition 3. The indirect effect of team power asymmetry on team learning through team 

egalitarianism will be contingent on environmental hardship, such that power-asymmetry will improve 

team learning through higher egalitarianism when teams have a higher level of environmental hardship. In 

contrast, power asymmetry will hurt team learning through reduced egalitarianism when teams do not 

share environmental hardships.  

3. Discussions and conclusions 

A comprehensive literature review of the team power and learning field reveals that power 

differentiation/asymmetry within teams can positively and negatively affect team learning. This work 

reviews the theoretical rationale and the empirical findings in the existing literature to develop novel 

propositions on the contingent relationship between power asymmetry and team egalitarianism.  This 

relationship is conditioned by the extent to which teams experience environmental hardships. We propose 

a theoretically nuanced and contingent approach to evaluating the effects of power asymmetry in the 

context of team learning and seek to extend the theoretical understanding on this topic while also offering 

exciting avenues for future empirical research. 

3.1 Theoretical contributions and future research directions  

This paper makes three contributions to team power and team learning (Van der Vegt et al., 2010). 

The conceptual model and proposition developed in this article attempt to resolve some of the tensions 

around findings in the team power literature regarding the effect of power asymmetry in teams (Greer et 

al., 2018). Through a sound theoretical development of our contingency model, we challenge the 

normative assumption that team power asymmetry will consistently stifle interactional equality and 

thereby hurt team learning under all contexts (Bunderson et al., 2016). We propose a generative boundary 
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condition (environmental hardship) to suggest that the effects of formal power asymmetry on team 

learning via egalitarianism may be moderated by the extent to which teams experience environmental 

hardship. Theoretically, we push the thinking in the team power literature (Greer et al., 2014) by 

proposing a novel yet understudied contextual moderating factor and argue how inherently adverse 

conditions like environmental hardship represent adversity that can trigger positive dynamics teams. 

Second, we respond to calls by team scholars to explicate the underlying process by which structural and 

formal power differences can foster or hurt learning in teams (Van der Vegt and Bunderson, 2005). We 

introduce the team construct of egalitarianism as a team level phenomenon that captures the micro-

dynamic interactional and psychological state of equality and respect among members. Moreover, we 

argue how power asymmetry can interact with environmental hardship to influence such a team level state 

of egalitarianism, and ultimately, team learning. 

Finally, this conceptual work also contributes to the limited but essential topic of adversarial 

growth at the team level. Most of the past work has focused on personal growth; instead, we push the 

thinking by conceptualising how environmental hardship can change the relational dynamics within the 

team to influence team learning. We integrate propositions from work on adversarial growth (e.g., 

Tedeschi and Calhoun, 2004a, 2004b) with propositions from the situated focus theory of power 

(Guinote, 2007b) to show how there is a need to pay more attention to the team’s external pressing 

circumstances that have the potential to disrupt the expected behavioural patterns within teams (Johns, 

2006).  

For future research, testing the proposed ideas will provide a greater empirical understanding of the 

effect of environmental hardship on team dynamics. Given the current state of the world, with global 

pandemics (such as COVID19), economic volatility and rapidly changing nature of work, and the external 

adversities expected to arise from geopolitical and socio-economic conditions, future research would 

benefit from exploring how hierarchy interacts with these and other different forms of shared 

environmental hardship to influence team learning.  

3.2 Practical implications 

By developing a contingency model for how team power asymmetry can impact team learning via 

egalitarianism, we aim to bridge the gap between theoretical understanding and real-world practice. There 

is a growing trend among managers and organisational leaders to eliminate formal power differences 

among team members, as it is believed to create conditions for egalitarianism and team learning. 
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Although there is some merit in this assumption and evidence to back the solution, formal power 

structures /hierarchy also provides several coordination benefits (Anicich et al., 2015; Halevy et al., 

2011), and thus managers need to find other solutions to promote team learning without necessarily 

removing hierarchy. The findings from this work provide awareness to managers about the importance of 

environmental hardship and how it can push members to develop egalitarianism in teams despite 

hierarchy. Practitioners can consider utilising training and socialisation interventions to simulate shared 

experiences of hardships to reap the benefits for team learning in the presence of power asymmetry in 

teams. In metaphorical terms, maybe there was some truth to what existentialist philosophers said, "that 

which does not kill us, makes us stronger" (Nietzsche, 1968). We encourage academics and practitioners 

to continue to explore the effects of hardship related to one’s job and its impact on workplace 

relationships and outcomes. 

4. Conclusion 

In this first part, we have outlined the critical propositions related to the conceptual moderated-

mediated model regarding the effects of power asymmetry on team learning. In part II of this study, the 

proposed model is examined empirically in the context of military operational teams with an objective 

measure of formal rank power asymmetry, environmental hardship, team egalitarianism, and team 

learning. 
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Power Asymmetry, Egalitarianism, and Team Learning- Part II: Empirical Examination of 

the Moderating Role of Environmental Hardship 

Abstract 

Purpose: In this paper, we seek to clarify under which conditions, and via what mechanisms, 

power asymmetry is likely to affect team learning. This work is part of a two-paper series. Part I presents 

the theoretical arguments linking power asymmetry to team learning via egalitarianism and the 

moderating role of environmental hardship. In Part II, we provide an empirical evaluation of the 

conceptual model presented in Part I.  

Design & Findings: Data was gathered on 4637 military personnel nested in 143 ongoing teams. 

Multiple regression analysis was used to analyse the proposed moderated mediation model. The results 

show that teams with higher power asymmetry under higher levels of environmental hardship (greater 

hierarchy) show greater team egalitarianism and higher team learning.  

Value: This work provides insights to help practitioners to preserve the coordination benefits of 

hierarchy while still promoting more egalitarianism and team learning in hierarchical teams.  

Research Limitations: The empirical examination of the proposed relationships is based on a large 

sample of military teams in the real world. Future research would benefit from testing the model on 

different samples across industries and adopting different operationalisations for environmental hardship 

relevant to each industry.  

Keywords: Teams, Power asymmetry, Egalitarianism, Team learning, Environmental hardship 

Paper type: Empirical paper 
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1. Introduction 

Team learning is an essential part of learning organisations (Örtenblad, 2002; Senge, 1990). 

Theoretically, team power asymmetry (hierarchical differences in authority/rank among members) is 

considered an inhibitor of team learning (Edmondson, 1999; Bunderson and Reagans, 2011). 

Nevertheless, hierarchical teams remain a reality in most organisations (Greer et al., 2018), making it 

critical to identify contextual factors wherein team power asymmetry does not hurt team learning. The 

empirical relationship between team power asymmetry and team learning is complicated, with some 

empirical studies suggesting that power asymmetry can hurt team learning while others showed no direct 

effects (Bunderson and Reagans, 2011; Halevy et al., 2011; Greer et al., 2018). The current literature on 

team power and team learning presents divergent findings that create tensions and challenges (Greer et 

al., 2018) in terms of understanding when and how power asymmetry influences team learning (for an 

extensive review, see Part I of this work) (Sinha and Stothard, 2020). In this work, we propose and test 

"environmental hardship" as a critical contingency that could explain when and how team power 

asymmetry might hurt or help team learning. In doing so, we answer calls to understand team learning 

contingencies (Örtenblad, 2017). 

This paper is the second of a two-part study. In Part I, we developed a conceptual model that aimed 

to account for the effects of team power asymmetry (hierarchy) on team learning. In this paper (Part II), 

we empirically test the full conceptual model by examining the effect of team power asymmetry on team 

learning via team egalitarianism and the moderating role of environmental hardship.  

2. Conceptual Model and Hypotheses 

In this study, we propose and test three propositions: (i) higher levels of team egalitarianism will 

improve team learning, (ii) the effect of team power asymmetry on team egalitarianism will be contingent 

on the level of environmental hardship faced by teams, and (iii) the indirect effect of team power 

asymmetry on team learning via team egalitarianism will be moderated by the level of environmental 

hardship faced by teams. 

2.1 Team learning and team egalitarianism 

Team learning is critical for team performance and is characterised as a team’s willingness to share 

knowledge, failures and incorporate feedback (Edmondson, 1999; Rebelo et al., 2019; Watkins and 

Marsick, 1997). Egalitarianism among members is proposed as a "theoretical engine" that drives learning 
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(Burke et al., 2004). In this work, team egalitarianism is defined as the shared belief among members that 

they are equal and respect others’ roles and responsibilities regardless of formal rank or position. Relying 

on team information-processing theory (Ellis and Bell, 2005; Hinsz et al., 1997), we posit that a shared 

sense of equality (team egalitarianism) will enable openness in information sharing and will thereby 

improve team learning (Bunderson and Sutcliffe, 2003). 

Hypothesis 1: There will be a positive association between team egalitarianism and team learning, 

such that higher egalitarianism will improve team learning, and lower egalitarianism will hurt team 

learning.  

2.2 The contingent effect of team power asymmetry on team egalitarianism: Role of Environmental 

Hardship 

Team power asymmetry represents differences in member power within teams and captures the 

formal hierarchical differences in authority/rank among members (Tarakci et al., 2016). There is evidence 

that greater team power asymmetry creates psychological distance (Bunderson and Reagans, 2011), 

suppresses feedback (Edmondson, 1999), and reduces team learning (Van der Vegt et al., 2010). 

However, team power asymmetry has also been proposed to provide benefits by improving coordination 

and communication dynamics in teams (Anicich et al., 2015). Suppose organisations seek to optimise 

team performance by maintaining the coordination benefits of the formal hierarchy while simultaneously 

reducing the potential harm to team learning. In that case, it is critical to understand how to improve 

egalitarianism and learning in the presence of team power asymmetry. We argue that environmental 

hardship is one such contingency factor that can moderate the effects of team power asymmetry on team 

egalitarianism and thereby influence team learning.  

Environmental Hardship is defined as the team’s experience of intense, dynamic, ambiguous, and 

multiple external adverse events that threaten extensive psychological, material, or physical harm to the 

team (Bell et al., 2016). Hardship can provide teams with more opportunities to challenge stereotypical 

assumptions and expectations about asymmetric power (Tedeschi and Calhoun, 2004a, 2004b). In 

hierarchical teams (with a high level of power asymmetry), hardships can aid the reconfiguration of 

stereotypical power relations through sense-breaking and sense-making (Ashforth and Schinoff, 2016; 

Pratt, 2000), meaning reconstruction (Neimeyer and Stewart, 2000), and 'creative chaos' (Nonaka et al., 

2000), thereby triggering egalitarianism. For example, when hierarchical teams experience significant 

environmental hardships, members may come to respect and appreciate others’ actions or roles as they 
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struggle to survive together. Environmental hardship can enable team members to shift their conventional 

thinking or expectations regarding power differences (Ashforth and Schinoff, 2016). In contrast, teams 

with high power asymmetry in non-hardship situations are likely to adhere to their stereotypical 

perceptions and experiences of power roles (Tedeschi and Calhoun, 2004a). Teams with low power 

asymmetry are expected to have a generally high base level of egalitarianism and, therefore, we do not 

expect environmental hardship to modify the effect of power asymmetry on egalitarianism significantly 

and, eventually, team learning.  

 

Formally stated: 

Hypothesis 2: The association between team power asymmetry and team egalitarianism will be 

contingent on environmental hardship – such that the association becomes increasingly positive for high 

power asymmetric teams as environmental hardship increases and increasingly negative as environmental 

hardship decreases. In comparison, environmental hardship will have no moderating effect on the 

relationship between low power asymmetry and team egalitarianism.  

Combining Hypothesis 1 and 2, we propose an overall model (see Part 1 for a detailed description 

of propositions 1 and 2) that posits an indirect contingent effect of team power asymmetry on team 

learning via team egalitarianism, where environmental hardship moderates the link between team power 

asymmetry and team egalitarianism (see Fig. 1). Specifically, we hypothesise: 

Team power 

asymmetry 

Team 

egalitarianism 
Team learning  

Environmental 

hardship 

FIGURE 1: PROPOSED MODERATED MEDIATION MODEL 
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Hypothesis 3: The indirect effect of team power asymmetry on team learning through team 

egalitarianism will be contingent on environmental hardship, such that power asymmetry will improve 

team learning through higher egalitarianism when teams have a higher level of environmental hardship. In 

contrast, power asymmetry will hurt team learning through reduced egalitarianism when teams do not 

share environmental hardships. 

 

3. Method 

3.1 Research context 

For the past 60 years, within the discipline of organisational behaviour, a large body of empirical 

work on teams has emerged from research on military teams (Goodwin et al., 2018). In this study, 

military teams provided a relevant context because the critical constructs (power asymmetry and 

environmental hardship) and the resulting dynamics are likely to be both prevalent and salient.  

3.2 Data collection procedure  

The data was collected from Australian Army personnel working in operational support, 

administrative, combat, and medical teams. A stratified, representative sampling strategy was employed 

to balance teams by geographical location and team function. The teams within the Australian Army were 

identified with the aid of local military leaders, and all team members within each unit were approached 

to complete the questionnaires. Questionnaires were administered either in person by civilians (paper and 

pen) or online for locations too remote for in-person collection.  

3.3. Sample 

The sample for this study included a total of 4637 respondents nested in 143 military units. Team 

size ranged from 6 to 121, and teams were also referred to as the "Company" or "Unit" in the military 

context (Goodwin et al., 2018). Eighty-nine per cent of the sample was men, and age distribution was as 

follows: 18 to 25 (23%), 25 to 35 (31%), 35 to 45 (26%), 45 to 55 (16%), and over 55 (3%).  

3.4 Measures 

Team power asymmetry. The variance (standard deviation) in the formal military rank of members 

within a team was used to operationalise team power asymmetry (Harrison and Klien, 2007). This 



 

 

 

135 

measure of power asymmetry was based on objective, structural, and formal power differences in 

organisational ranks and not a subjective perception of informal power. The standard deviation index in 

the data ranged from -2.59 to +3.51 SD.  

Team egalitarianism. Team egalitarianism was measured using three referent-shift items33 adapted 

from Watkins and Marsick (1997). The items were adapted with military terms replacing corporate terms 

(see Stothard, 2014, for more details). Sample items: "In this unit, we treat team members as equals 

regardless of rank or other differences," and "In this unit, we treat each other with respect." All items 

were rated on a Likert scale from 1 (strongly disagree) to 6 (strongly agree). Supporting aggregation of 

individual ratings of egalitarianism to the team level, there was adequate levels of agreement and 

reliability, indicated by Rwgj = .79, ICC (1) = .05 and ICC (2) = .77 (F = 4.44, p = .001) (Bliese, 2000). 

Team learning. Team learning is defined as the shared collective perception that the group values 

mutual learning processes and activities such as the promotion of inquiry/dialogue (open and constructive 

discussion of mistakes) and opportunities for continuous learning (sharing learning and viewing everyday 

work as learning opportunities) (Edmondson, 1999, Watkins and Marsick, 1997). We use four reference-

shift items to measure team learning (Edmondson, 1999; Watkins and Marsick, 1997). Once again, the 

items were adapted with military terms replacing corporate terms (See Stothard, 2014, for more details). 

Sample items include: In this unit/company, "we openly discuss mistakes in order to learn from them," 

"failures are discussed constructively," "we make lessons learned available to all its people," and finally, 

"we view problems in our work as an opportunity to learn." All items were answered on a scale from 1 

(strongly disagree) to 6 (strongly agree). Supporting aggregation to the team level, there was adequate 

levels of agreement and reliability, indicated by Rwgj = .80, ICC (1) = .08 and ICC (2) = .82 (F = 5.58, p < 

.001) (Bliese, 2000).  

Environmental hardship. Environmental hardship was operationalised as a military deployment. 

Military teams are deployed to severe and adverse environments such as warzones and areas with active 

conflict that require military-driven nation-building, peacekeeping, and humanitarian aid34 (Australian 

 
33 Referent-shift items prompt the respondents to focus on the collective and the team by using cues such as "In your 

team…" or "We think that…". Referent shift items are considered appropriate to capture team-level phenomenon 

rather than asking respondents to report their perspectives about their psychological states (Chan, 1998). 

34 Illustrative quote of deployment as environmental hardship: "nontraditional military [deployments] … underlined 

the risky, challenging, dangerous, complex, and adverse environments … the physical and organisational risks... 

were palpable and persistent features [of deployment]" (Gilmore, 2016, p. 5 - 10). 
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Army, 2014; Newby et al., 2005). When teams are not deployed, they are likely to work at their home 

locations without exposure to environmental hardships. Teams are typically deployed for six to nine 

months every three years and occasionally every two years (Australian Army, 2017). For this study, we 

captured the number of deployments in the last five years, which ranged in our sample from "none" to 

"three or more", with 51% members who were never deployed in the past five years, 33% deployed once, 

12% deployed twice, and 4% deployed three or more times. At the team level, environmental hardship 

was an average of member deployments and represented a continuous variable that ranged from a 

minimum of 0 to a maximum of 2.5.  

a. Control variables  

In line with suggestions to include only theoretically and statistically justified control variables 

(Becker et al., 2016), we adopted two criteria to select control variables. The first was to remove possible 

methodological bias, and the second was to account for alternate theoretical explanations. As the 

conceptual model and hypotheses posit team power asymmetry (predictor) as a disparity measure 

captured by the level of variance in ranks among members, it is essential to control two related variables. 

First, team size is a source of bias in disparity measures in teams (c.f. Biemann and Kearney, 2010). 

Second, mean team power level  (the average rank/power of the team as a whole) needs to be statistically 

controlled when testing relationships between the variance of an attribute and outcome variables (c.f., 

Harrison and Klien, 2007). Past research has shown that the level of task interdependence can influence 

team outcomes (Kozlowski and Bell, 2008). Task interdependence was controlled for in line with 

recommendations from Bell and Kozlowski (2002), wherein task/workflow interdependence was coded as 

either (1) high or (2) low task interdependence35.  

b. Confirmatory factor analysis 

The factor structure and discriminant validity of the two self-rated perceptual variables (team 

egalitarianism and team learning) were assessed using confirmatory factor analysis. We examined a two-

factor structure measurement model to establish the validity of the model variables. The single factor 

model (Model 1) was specified such that all items associated with team egalitarianism and team learning 

 
35. The control variable (task interdependence) was evaluated using Becker et al.'s (2016) recommendations: the 

analysis was run swapping the control and moderator. There was no significant moderation of task interdependence 

on the effect of team power asymmetry on team egalitarianism (B=.06, SE=.09, ns). Therefore, task interdependence 

was kept as a control variable. 
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were constrained to load on a single latent factor – assuming significant overlap and low discriminant 

validity. In contrast, we also specified a two-factor model (Model 2), wherein team egalitarianism and 

team learning items were constrained to load on two separate latent variables – indicating two 

differentiated constructs. The overall fit of the two-factor model (Model 2: CFI ≥ .98; RMSEA≤.05; 

AGFI≥ .95) was satisfactory based on the recommended fit indices (Hu and Bentler, 1999), and the chi-

square difference test showed that the hypothesised two-factor model fit significantly better than the 

alternative one-factor model (∆2=129.3, df (1), p<0.001). The two-factor model was retained as it 

supports the discriminant validity of the conceptual model variables.  

4. Results 

Table 1 includes descriptive statistics and bivariate correlations. There was a significant variance in 

model variables indicating adequate sampling. Some zero-order correlations between variables worth 

noting include team power asymmetry and environmental hardship (r = 0.18, p < 0.05), and team power 

asymmetry and team egalitarianism (r = 0.19, p < 0.05).  

Hypothesis 1 postulated that there would be a positive relationship between team egalitarianism and 

team learning. The regression results support the hypothesis, showing that team egalitarianism was 

significantly related to team learning (B = .65, S.E. = .06, p < .01). Hypothesis 2 postulated that there 

would be a contingent relationship between team power asymmetry and team egalitarianism that was 

moderated by the environmental hardship. Table 2 reports the moderation regression analysis results. As 

hypothesized, environmental hardship moderated the relationship between team power asymmetry and 

team egalitarianism (see Table 2, B = .07, p < .05; ∆ Adjusted R2= .04*). The interaction pattern was 

plotted (see Figure 2), and simple slopes tests were conducted (See Table 3). The results support 

Hypothesis 2 and indicate that team power asymmetry was positively associated with team egalitarianism 

under higher levels of environmental hardship (+1 S.D., t = 2.37, p < .05). In addition, the indirect effects 

of team power asymmetry on team learning was positive when teams experienced high levels of 

environmental hardship (See Table 3; +1 SD indirect effect = .06; 95% CI: .01, .11; p < .05) but not 

significant under low levels of hardship (-1 SD indirect effect = -.03; 95% CI: -.08, .02, ns). These 

findings support Hypothesis 2. As expected, we did not find any evidence for the direct effect of 

environmental hardship on team egalitarianism or team learning, as denoted in the regression coefficients 

(see Table 2: team learning: B = 0.01, ns; team egalitarianism: B = 0.05, ns).  
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Hypothesis 3 posited a full moderated-mediation model wherein an indirect contingent effect was 

proposed. As recommended by Preacher and Hayes (2008), we used a nonparametric bootstrap 

PROCESS (model 8) macro in SPSS (with 5000 bootstrap samples) to compute the index of moderated 

mediation. The results indicate a significant conditional indirect effect (coefficient = 0.05, SE = 0.02, 95% 

CI = [.01, .08]) of team power asymmetry on team learning. In addition, the team power asymmetry X 

environmental hardship interaction term was significantly associated with team egalitarianism (B = .07, 

SE = .03, p < .01), and team egalitarianism was significantly related to team learning (B = .65, SE = .06, p 

< .01). Taken together, we conclude that the results support Hypothesis 3.   
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Table 1: Means, SD, and correlations among study variables 

 Variables Mean SD  1 2 3 4 5 6 

1 Team power asymmetry 1.76 0.41  - 
           

2 Team learning  3.26 0.35  0.14 
 

(.76) 
         

3 Team egalitarianism 3.42 0.38  0.18 * 0.73 ** (.72) 
       

4 Environmental hardship 1.74 0.28  0.19 * -0.03 
 

0.08 
 

- 
     

5 Task interdependence ^ 1.91 0.29  -0.04 
 

-0.31 ** -0.35 ** 0.32 ** - 
   

6 Team power mean 4.43 1.21  0.48 ** 0.17 * 0.20 * 0.31 ** 0.04 
 

- 
 

7 Team size 29.53 22.11  -0.08 
 

-0.06 
 

-0.07 
 

0.03 
 

0.07 
 

-0.24 ** 

 

* p<.05 ; ** p<.01, N=143; Reliability on the diagonal.  

^ Environmental hardship: 1 = no deployments in last five years to 4 = three or more deployments in last five years 

^ ^Lower task interdependence = 1; Higher task interdependence = 2. 
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Table 2: Hierarchical Regression Analysis 

  DV: Team Egalitarianism DV: Team learning 

Predictors 
 

B SE   B SE  
        

Controls Constant 4.41 0.21 ** 1.13 0.29 ** 
 Task interdependence  -0.53 0.10 ** -0.06 0.08  
 Team power level 0.05 0.03  0.01 0.02  
 Team size 0.01 0.04  0.01 0.03  

        

Adjusted R2  0.17 **  0.13 **  
        

Predictor Team power asymmetry 0.04 0.03  0.00 0.02  

Moderator environmental hardship 0.04 0.03  0.04 0.03  

        

 Adjusted ∆R2  .02   0.00   

Moderation 
Team power asymmetry X 

environmental hardship 0.07 0.03 

 

** 0.01 0.02 

 

 

        

Adjusted ∆R2  .04*   0.03 *  
        

Mediation Team egalitarianism    0.65 0.06 ** 

        

Adjusted R2     0.54 **  

* p < .05; ** p< .01; N= 143 

Note: Variance inflation factors (VIFs) ranged from 1.03 to 1.60, well under the VIF threshold for collinearity of 10 (Neter, Wasserman, and Kutner, 

1989: p. 409)  

Footnote: 1To test the possible moderation effect of task interdependence on the relationship between power asymmetry and team egalitarianism, we 

tested the model with the following interaction term (task interdependence x team power asymmetry). No significant interaction effect was found for 

team egalitarianism (b = 0.06 (SE = .09), ns) and team learning (b = .08 (SE =.07), ns). Consequently, we removed that term and did not include it in the 

final model for parsimony. 
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Table 3: Conditional effects of environmental hardship on team egaliltarianism 

Conditional effects on Team egalitarianism at the values of +/-1 S.D. of Environmental Hardship 

Conditional effects  DV: Team Egalitarianism 
 

95% CI 

Environmental Hardship Effect S.E. t value  LLCI ULCI 

-1 SD -0.04 0.04 -1.14  -0.11 0.03 

M 0.02 0.03 0.72  -0.04 0.08 

+1 SD 0.09 0.04  2.37*  0.01 0.16 

Direct Effect and Conditional Indirect Effects on Team Learning 

Indirect effects    DV: Team Learning 
 

 95% CI 

Environmental Hardship Effect SE 
 

LLCI ULCI 

-1 SD -0.03 0.03 
 

-0.08 0.02 

M 0.01 0.02 
 

-0.03 0.06 

+1 SD 0.06 0.03*  0.01 0.11 

Direct effects   
 

  

X  Y 
0.00 0.02  -0.03 0.04 

Mediator  Y -0.02 0.02 
 

-0.06 0.02 

* p < .05; ** p < .01; N=143 
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Figure 2:Interactive relationship of team power assympetry and environmental hardship on team 

egalitarianism 

 

5. Discussion 

In this study, we examined the indirect effect of team power asymmetry on team learning. We 

found that teams with high levels of power asymmetry and a high level of hardship show higher 

egalitarianism, thereby more team learning. We believe this work provides theoretical and empirical 

contributions to team power and team learning while also providing a novel perspective to practitioners 

on the role of hardships in triggering learning in hierarchical teams.  
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5.1 Theoretical implications  

Empirically, past research has found evidence for the adverse effects of power asymmetry on voice 

and equality in engagement (Greer et al., 2018). This work provides insights regarding the generative role 

of the external team environment (hardships) as a contextual factor that can shift the typical adverse 

effects of asymmetric team power on team learning. This work contributes to the team learning literature 

in several ways. It answers recent calls for contingency-based models of team learning (a vital element of 

a learning organisation) (Örtenblad, 2019; Watkins and Kim, 2017). It extends the understanding of how 

context affects teams, typically an understudied area in organisational research (Johns, 2006). Finally, it 

identifies both the contingency (hardship) and the explanatory mechanism (egalitarianism) to explicate 

the complicated relationship between power asymmetry in teams and team learning and answers the call 

for research on the learning effects of team power (Greer et al., 2018). 

In exploring how environmental hardship might trigger egalitarianism in teams with high power 

asymmetry, we assume that teams with high power asymmetry and no exposure to hardship are likely to 

have lower egalitarianism. However, it is worth mentioning that in our sample, even under low levels of 

environmental hardship, teams with high power asymmetry did not show a significant negative 

relationship with egalitarianism. One explanation could be the unique nature of the military teams in our 

sample. Members in military teams who may not have been deployed in hardship conditions are also 

likely to have some level of appreciation and awareness as they anticipate the chance of facing such 

hardships if deployed. Teams with no environmental hardships in terms of deployments may still have 

some base level of second-hand exposure to hardship from peers. Future research is encouraged to 

explore and validate our theoretical model on contrasting teams, wherein teams with low environmental 

hardship truly function in mundane and routine organisational environments, while those with a high level 

of hardship face highly challenging environments.  

The idea of "that which does not kill us makes us stronger" (Nietzsche, 1968) is still prevalent. 

However, we would like to acknowledge that environmental hardships, particularly dangerous and 

threatening environments, can be traumatising (Galea et al., 2005). Researchers interested in building 

theory around hardships should explore the positive growth emerging from temporary organisational 

hardships while simultaneously studying the stress and adverse psychological effects on teams that face 

prolonged exposure to hardships (Neimeyer and Stewart, 2000). The positive effects of hardship may be a 

key area of investigation as the world faces threats from economic recession and an increase in mental 

health issues in the wake of shared hardships arising from the COVID-19 pandemic. 
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Also, it is critical to note that not all teams exposed to hardship may react the same way. In this 

work, we theorised that environmental hardship pushes members to re-evaluate their assumptions and 

expectations around team power roles. However, teams may also come to re-evaluate power arrangements 

at the organisational or institutional level. For example, military historians have argued that a military 

defeat can result in personnel drawing various lessons (Rosen, 1991). Consequently, it is not always clear 

what is learned by whom or whether it is positive or negative for the team versus the organisational 

structure/culture. Team learning and the nature of the content of that learning should be critically 

evaluated by drawing on other disciplines such as military sociology and history (Field, 2019; Talbot et 

al., 2014). 

5.2 Managerial implications 

The findings from this study can have important implications for practice. Our study provides 

insights for managers and leaders by showing that experienced environmental hardship can positively 

facilitate egalitarianism and learning in teams with high power asymmetry. Moving forward, practitioners 

can explicitly develop training simulations of hardship, wherein newly formed teams are given conditions 

to work in where they are subjected to environmental hardships. Alternatively, training managers can 

implement focus group interventions where teams plan for hypothetical hardships and, in doing so, come 

to terms with their stereotypes and assumptions about power roles that may be hindering egalitarianism 

and learning in the team.  

5.3 Limitations and avenues for future research 

It is essential to acknowledge some limitations of the study; first, caution is needed in inferring 

causality between team egalitarianism and team learning, as the relationship may be reciprocal over time. 

Although the measurement analysis indicated the discriminant validity of the two variables, and we did 

not find empirical support for reverse causality, future research could employ longitudinal design to 

delineate the causal or reciprocal relationship over time. We note that the study data was gathered from 

military teams and did not assume that the relationship will manifest in the same form in non-military 

contexts. Although we sampled various teams within the military, from combat teams to teams engaged in 

administrative, medical, senior management, and logistics tasks, we encourage practitioners and 

researchers to carefully identify and compare sample characteristics as they seek to generalise from this 

work. Our study results are likely to generalise to action teams or teams that work in a high tempo, high 

stakes, or extreme environments such as medical, space exploration, submarines, or oil gas exploration in 
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isolated environments (Bell et al., 2016). For example, given the COVID-19 pandemic, future research 

can explore the generative effects of environmental hardships on teams of virologists or epidemiologists 

and hospital teams currently grappling with the crisis in hardship conditions.  

Finally, we acknowledge that our operationalisation of environmental hardship was based on an 

external objective team experience without directly measuring members' subjective perceptions of 

trauma, adversity, and hardship. Future research would benefit from measuring both objective and 

perceptual beliefs about hardships to see how it influences cognitive appraisals, type of adversarial 

growth, team dynamics, and learning processes. In this study, we focussed on power asymmetry in teams 

by looking at variance on a formal source of power (i.e., organisational rank) of members. There are other 

alternate informal sources of power (e.g., expertise, information, status, and surface attributes like race, 

gender, and age), which may differentially affect team dynamics and team learning (Ancona and 

Caldwell, 1992; Galinsky et al., 2015). Future research would benefit from exploring the effects of power 

asymmetry on team learning by exploring both formal and informal sources of power asymmetry. Future 

research could also explore other configurations of power asymmetry within teams – e.g., how centralised 

hierarchy with one high power member versus more distributed power asymmetry (Greer et al., 2018) 

affects team learning. 

5.4. Conclusion 

Organisations now operate in an uncertain and volatile world, with potential hardships emerging at 

both local and global levels. Teams are likely to face hardships from local organisational factors (e.g., 

threats of redundancy) and global black swan events like the recent COVID-19 pandemic. Practitioners 

and team leaders can apply the insights from this work to reframe such crises as opportunities to re-

evaluate power roles within teams (Tedeschi and Calhoun, 2004a, 2004b) and, potentially, have 

discussions on how egalitarianism and learning can be encouraged. We encourage academics and 

practitioners to continue to explore the effects of hardship (local and global) on workplace relationships 

and team outcomes.  
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5.6 DISCUSSION AND IMPLICATIONS 

 

Paper 2 and Paper 3 demonstrated that Australian Army teams could, indeed, learn. 

Specifically, Australian Army teams learn when more hierarchical teams deploy, and in doing so, 

generate a greater sense of egalitarianism and, ultimately, team learning. This study contributes to 

several literatures; first, the team power literature by answering the call by Greer and colleagues 

(Greer & Chu, 2020; van Bunderen et al., 2018) to extend our knowledge of team-level contexts 

which shape the effect of hierarchy on team outcomes.  These papers identified a team-level context 

(namely, environmental hardship or deployment) which does, indeed, shift team contexts and thereby 

(within hierarchical teams) tips the typically negative effect of hierarchy into a positive. In doing so, I 

extend our knowledge of exactly when and where a rigidly hierarchical Australian Army team shifts 

to positive team learning.  

This research has contributed to the team learning literature by identifying and testing several 

conceptually (and empirically) important factors which mediate against the effect of power. Namely, 

egalitarianism is a mediating factor that helps Army teams to learn and appears to counter the known 

negative effects of rank disparity; specifically, there is a strong positive relationship between team-

level egalitarianism and team learning. Additionally, these papers took a specific view of team-level 

learning. The focus was only on the team-level constructs; thus, these papers extended the team 

learning literature by offering an explicitly team-level view of theory and analysis for team learning.  

While these papers were not published within the military psychological literature, given the 

specific sample (and broader research focus of my thesis/dissertation), the research contributes to a 

greater understanding of the consequences of deployment. In particular, the approach took a new 

perspective within military psychology. Namely, I took a team-level perspective to understand how 

deployment can be a generative force, not only an opposing force. The results showed an interaction 

between enduring characteristics of Army teams (i.e., hierarchy) to generate a specific (egalitarian) 

team climate that supported team learning. In this, I have extended current thinking within military 

psychology, especially in terms of understanding the practical implications of deployment on military 

teams. Also, taking a team-level perspective and drawing on the emerging post-traumatic 

growth/adversarial growth research (Tedeschi & Calhoun 2004a; 2004b). I have identified a positive 

team-level effect emerging from what is typically characterised as an adverse, stressful event (i.e., 

deployment) (Adler et al., 1996; Forbes et al., 2018; Kahana et al., 1988).  
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In terms of specific mechanisms that might explain these findings, Paper 2 and 3 suggest 

several possible mechanisms that might occur at the individual level to produce such a change. 

However, the critical mechanism(s) that drive the team-level change triggered by deployment 

(interacting with team hierarchy) remains unclear. Nor is it clear exactly which aspects of deployment 

might trigger an individual or team to shift perceptions. From the Australian Army, deployment can 

cover many different tasks, teams, and many different contexts and environments. While the research 

constructed deployment in terms of environmental hardship, it remains to be seen how deployment 

compares in the generative effects to other possible types or classifications of environmental hardship. 

It is also unclear which aspects of deployment make the most impact on shifting team perceptions of 

power and hierarchy.  

For example, these findings may be unique to the Australian Army. For example, the Australian 

Army explicitly values mateship (Dyrenfurth, 2016) and egalitarianism (Brown, 2013). Alternatively, 

these results may also reflect the collective/pro-social focus of military leadership training typically 

found within the Australian Army’s pre-deployment and deployment training (Australian Defence 

Force, 2006). There is growing evidence that team-level contexts which emphasise pro-

social/collective perspectives improve team performance, and importantly, team learning (Bunderson 

& Reagans, 2011; van Bunderen et al., 2018; Van der Vegt et al., 2010). Deployment (in the context 

of many, many hours of leaders’ pre-deployment training focused on team functioning, support and 

success) does allow this positive, pro-social perspective to support team egalitarianism and, 

consequently, team learning within the Australian Army. 

Another possible explanation for this finding points to the specific organisation context, 

namely, the Australian Army. The Australian Army has a specific cultural, national and historical 

identity (as do all national militaries). First, the Digger has been characterised as a low ranked private 

soldier, emerging from WW1 and, particularly, from the Australian and New Zealand Army Corps 

(ANZAC) defeat at Gallipoli in WW1. Traditionally a Digger is known for his36 ‘hardiness, 

democratic spirit, mateship and resourcefulness’ together with ‘dash and courage’ (Glover, 2018; 

Hunter, 2018). The Australian Army celebrate the idea and reality of the Digger and take great pride 

in the term ‘digger’, evoking courage, hardiness, and—importantly for this argument—a sense of 

democratic spirit (or egalitarianism). Brown (2013) argues that the Australian Army’s valorisation of 

the Digger and egalitarianism goes too far (to determine the officers’ ability to maintain discipline). 

 
36 I use the term ‘him’ to show that the Digger is eulogised/mythologised only as a man or male. The 

term and the mythology of the Australian Digger is deeply gendered. Over 100 years later, there is much 

research focusing on understanding the role of hypermasculinity and hegemonic masculinity within the 

Australian Army (Carter, 2021; Jericho, 2015).  
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While I do not necessarily support Brown’s (2013) conclusion, nevertheless, he has argued for the 

importance of egalitarianism within the Australian Army, and in particular, by officers.  

Similarly, mateship is traditionally promoted within the Australian Army (Glover, 2018; 

Hunter, 2018). Mateship, in this sense, includes friendship and unconditional support (and has 

typically been constructed as an essential part of team morale, in Army thinking). However, there is a 

subtle nuance of mateship that may not be obvious to outside observers. Mateship also has a staunchly 

egalitarian connotation; claiming ‘mateship’ imbues a sense of equality regardless of formal rank 

(Dyrenfurth, 2016). Even today, the Australian Army continues to proudly reference the ANZAC 

spirit embodied by the Australian Digger. Both are underpinned by a sense of egalitarianism or 

democratic spirit (together with courage, hardiness/resilience, mateship and resourcefulness).  

It remains to be seen what effect the national culture or organisational culture might have on 

these results; only a cross-cultural comparison of these phenomena would shed light on understanding 

the nested nature of organisations (such as the Army) within nations (such as Australia). While, 

understandably, there are complexities in understanding how the broader national or organisation 

culture might influence any specific military team, this could be investigated using cross-cultural 

theories and methods (which are beyond the scope of this thesis/dissertation). I would encourage such 

approaches within allied militaries, such as through the bilateral and multilateral agreements across 

UK, USA, Canada, NZ and Australia. Other nations’ militaries might only evidence a shared sense of 

egalitarianism in environments where egalitarianism is accepted and encouraged more broadly. 

5.7 UNDERSTANDING INDIVIDUAL-LEVEL EGALITARIANISM IN AUSTRALIAN 

ARMY TEAMS 

The research has extended our knowledge in several scholarly fields, including team learning, 

team power dispersion, and military thinking, and indirectly contributed to the knowledge within the 

organisational learning, learning organisation, and military psychology fields. However, several 

important questions remain. The study only focused on the team level; there was no exploration or 

testing of any individual-level or cross-level mechanisms that might explain these team-level results. 

The results do generate a range of additional questions when taking a multilevel perspective. For 

example, does looking ‘downwards’ to examine the contributing individual and cross-level 

mechanisms contributing to the team-level evidence? Vice versa, how might the team-level constructs 

influence the individual-level? Further, looking ‘upwards’ a level or two, the possible influence of 

organisational (or even national) culture on this specific team-level finding remains to be explored. 

The following study (Paper 4) focuses on evaluating the contingencies which shape team 

learning at the individual level. 
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6 INDIVIDUAL FACTORS SHAPING TEAM LEARNING 

‘Leadership and learning are indispensable to each other.’ John F. Kennedy, 1963 

‘Always acknowledge a fault frankly. This will throw those in authority off their guard and give 

you an opportunity to commit more.’ Mark Twain, 1927 

 

6.1 INTRODUCTION 

Australian Army teams generate more team learning when (more) hierarchical Army teams are 

deployed; together, these two factors (degree of hierarchy, or spread of ranks, with the number of 

deployments) interact, leading to a greater sense of egalitarianism (which, in turn, lead to team 

learning). However, it is unclear exactly what, at the individual level, might explain the emergence of 

a shared sense of psychological equality37 (and ultimately, Australian Army team learning). The study 

builds on the previous analyses (presented within Paper 1, Paper 2 and Paper 3) to better understand 

the contingencies that shape individual team learning. Specifically, Paper 4 (in this chapter) proposes 

and tests an individual level, multiple mediation model. First, I propose that specific leadership styles 

(primarily learning-oriented leadership) mediate the effect of individual rank on psychological 

equality, and next, that psychological equality then mediates the effect of learning-oriented leadership 

on team learning. Also, I simultaneously compare three types of leadership to evaluate each styles’ 

relative impact as a mediator between rank, psychological equality and team learning; the leadership 

styles are learning-oriented (Edmondson, 2003; Koeslag-Kreunen et al., 2018), transformational and 

transactional leadership (Avolio, 1999; Bass, 1985; Bass et al., 2003; Dumdum et al., 2013; Lowe et 

al., 1996)).  

I proposed the multiple mediation model to test several key hypotheses, and in doing so, extend 

our current knowledge on several fronts. Drawing on the IMO model of team functioning, I am 

arguing that the inputs (rank) affect the outputs (team learning) through the action of the first 

mediator, leadership, which generates a sense of psychological equality (the second mediator) within 

team members, and this, in turn, leads to improved team learning. This conceptualisation of the effect 

of learning-oriented leadership triggering several mediating factors that ultimately support Australian 

Army team learning illuminates a previously unexplored contingent relationship. 

 
37 First, in terms of differentiating between the team level and individual levels, when referring to the 

team level, I talk about (team) egalitarianism, while when focusing on the individual-level perception, I call this 

psychological equality 
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6.2 INDIVIDUAL-LEVEL CONTINGENCIES IN TEAM LEARNING: PSYCHOLOGICAL 

EQUALITY 

My conceptualisation extends the current thinking within the team/organisational learning 

literature by identifying and testing a new explanatory construct (which shapes the socio-cognitive 

effects of power/rank in hierarchical teams, in this case, of the Australian Army teams). In doing so, I 

am answering the call for greater attention to be paid to how power disparity affects the team and 

organisational learning by Schilling and Kluge (2009) and Easterby‐Smith et al. (2000).  

There is much focus on psychological safety as a mediating factor (Edmondson, 1999; 

Edmondson & Lei, 2014). Psychological safety is a well-known and well-researched construct within 

the team learning literature (Edmondson, 1999; Edmondson & Lei, 2014; Nembhard & Edmondson, 

2006). While psychological safety continues to offer significant explanatory power for team learning 

(with a growing consensus that psychological safety plays a significant role in helping teams to learn) 

nevertheless, there are recent calls for more attention to be paid to the contingent factors (other than 

psychological safety) which might shape team learning (Sanner & Bunderson, 2015). For example, a 

recent meta-analysis identified that psychological safety does not generate team learning in all team 

environments (Sanner & Bunderson, 2015). In particular, Sanner and Bunderson (2015, p.224) argued 

that ‘[research] has overlooked the critical effect the nature of the task environment has on the 

capacity of psychological safety to have beneficial effects’. Drawing on Sanner and Bunderson’s 

(2015) argument, I am suggesting that psychological equality may be a contingent factor that shapes 

the effect of psychological safety and other team mediators.  

6.3 INDIVIDUAL-LEVEL CONTINGENCIES: LEARNING-ORIENTED LEADERSHIP   

Paper 1 demonstrated that learning-oriented leadership plays a significant role in mediating the 

effect of rank on other learning dimensions at both the individual and team levels. Next, Papers 2 and 

3 provided evidence that team-level egalitarianism mediated the effect of hierarchy on team learning. 

This chapter’s Paper 4 brings two elements (leadership and egalitarianism) together into the one 

mediation model at the individual level. Specifically, this study investigates the extent to which 

learning-oriented leadership reduces the negative effect of rank on psychological equality and, in turn, 

inhibits team learning.  In this, I aim to evaluate the relative benefits (or costs) of three leadership 

styles in generating team learning (via psychological equality). This analysis contributes to our 

understanding of the current knowledge of leadership, and in particular, learning-oriented leadership 

in military teams and team learning. 
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Improving team learning in military teams: learning-oriented 

leadership and psychological equality 

ABSTRACT 

Approach: The study proposes and tests how leadership styles (learning-oriented, 

transformational, and transactional leadership), and a new construct, psychological equality, help 

overcome the typically negative effect of rank disparity on team learning. 

Purpose: Militaries have a rigid hierarchy, and rank disparity (hierarchy) inhibits team 

learning. However, little (quantitative) attention has been paid to understanding the factors that might 

help overcome the inhibiting effect of hierarchy on military team learning. This study evaluates how 

learning-oriented leadership helps military teams to learn by improving a sense of psychological 

equality.  

Findings: Learning-oriented leadership supported greater psychological equality and team 

learning than either transformational or transactional leadership. Additionally, psychological equality 

significantly improved team learning. Together, learning-oriented leadership and psychological 

equality were found to support team learning within hierarchical teams. The findings show that team 

rank disparity does not inevitably stifle team learning. 

Limitations: Cross-sectional archival and self-report data limits drawing causal conclusions; 

further longitudinal studies should be undertaken to extend and test the proposed causal relationship 

modelled in this study. 

Implications: Generating team learning within the military does not require dismantling 

traditional military command, communication, and control structures; instead, specific leadership 

behaviours (e.g., sharing information, coaching, and avoiding blame or shame) can support 

psychological equality and increased team learning within military's established command and control 

structures.   

Value: This study answered recent calls to identify the contingencies shaping team learning; 

improving psychological equality enhances team learning while maintaining the benefits of a clear 

hierarchical structure (e.g., military command and control).  
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INTRODUCTION 

Military teams are functional units that generate operational outcomes; military operations are 

dangerous environments in which failing to learn is costly (Shuffler et al., 2012). Sustaining team 

learning has proven to be an ongoing challenge for the military (Shuffler et al., 2012). One barrier to 

learning in the military is their ‘rigid hierarchy’ (Popper and Lipschitz, 2002, p. 44). Power disparity 

has been identified as a barrier to learning in teams and organisations (Bunderson and Reagans, 2010; 

Easterby-Smith et al., 2000; Edmondson, 1999; Schilling and Kluge, 2009). These findings have 

sparked calls for more attention to be paid to the contingencies that shape how hierarchies affect 

teams (Greer et al., 2018) and organisations (Easterby-Smith et al., 2000; Schilling and Kluge, 2009).  

While there is debate about the conceptual relationship between a learning organisation and 

organisational learning (Örtenblad, 2017), there is also consensus that they are both multilevel 

phenomena (Easterby-Smith et al., 2000; Örtenblad, 2002; Watkins and Kim, 2017). Notably, team 

learning is an essential component within both constructs. The study identifies a common barrier to 

team learning in hierarchical organisations. It then proposes and tests the mediating effect of two 

individual-level factors – leadership style and psychological equality – shifting the effect of rank on 

team learning. 

Multilevel learning: Situating individuals within team learning 

Team learning is best characterised as an emergent process where individuals are elemental 

components (Fiol and Lyles, 1985), yet ‘team learning is more than the simple sum of [individual 

socio-cognitive] processes’ (Kostopoulos et al., 2013, p.1431). Specifically, socio-cognitive processes 

are informed by each individual’s specific context (Kostopoulos et al., 2013). This study draws on the 

multilevel approach to team learning (Klien and Kozlowski, 2000; Kostopoulos et al., 2013), which 

situates individuals within their context, in this case, their team. This study argues that a salient team 

context is team members’ relative rank within hierarchical institutions such as militaries (Gordon, 

2002; Wong et al., 2003).  

The military has ‘deeply entrenched “codes” of hierarchical differences’ (Wong et al., 2003, p. 

660). For example, team members mark their rank by insignia on uniforms. Rank is consistently 

reinforced (e.g., subordinates must salute higher-ranking members, unless in specific and limited 

contexts). These practices reflect deeply entrenched and salient power structures (Gordon, 2002). 

Nonetheless, while the military has a strongly hierarchical structure, the ‘military is far from the 

monolithic society often held in stereotypes’ (Wong et al., 2003, p. 659); there is variation across and 

within military teams’ learning (Di Schiena et al., 2013). For example, there were significant 

differences in team learning between Australian Army units (Stothard et al., 2013).  
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The effects of rank disparity (hierarchy) on individuals  

Power disparity affects an individual's socio-cognitive perceptions; high and low power team 

members make sense of stimuli (and their experiences) differently (Fiske and Dépret, 1996; Guinote, 

2007). Subordinates make negative subjective perceptions about higher-ranking members (Posner and 

Snyder, 1975), while higher-ranked members stereotype subordinates as incompetent and lacking 

resourcefulness (Vescio et al., 2003). Power differences typically generate a sense of psychological 

distance (Van der Vegt et al., 2010); subordinate members are overly deferential to superior ranks and 

accept inequitable participation and access to resources (Ridgeway, 2001). Conversely, superiors tend 

to be suspicious of subordinates’ advice and ignore their input (DeRue and Ashford, 2010).  

Overall, hierarchy commonly generates psychological distance (Bunderson and Reagans, 2011) 

that suppresses information sharing (Edmondson, 1999), reduces helping (Greer et al., 2017), and 

creates barriers to team learning (Van der Vegt et al., 2010). However, recent work has also found 

positive team outcomes stemming from hierarchies (Bunderson et al., 2016; Halevy et al., 2011). 

Several teamlevel contingencies have been found that help hierarchical teams learn (e.g., collective 

feedback, team identification, team context (i.e., environmental hardship), Bunderson and Reagans, 

2011, Stothard and Sinha, 2017). 

Military team learning 

A significant body of research on military teams shows that team learning improves team 

performance (Goodwin et al., 2018; Shuffler et al., 2012), with much attention paid to team 

information processes (Ellis and Bell, 2004; Hinsz et al., 1997). However, surprisingly little research 

focuses on the direct effect of rank disparity on team learning within military teams. The military, 

recognising that rank disparity does inhibit subordinates from speaking up, initiated the After Action 

Review (AAR) (Popper and Lipschitz, 2002; Wong et al., 2003). In an AAR, lower-ranked members 

‘candidly’ discuss the teams’ activities. The AAR only occurs at a specific time and place – the 

process of ‘candid discussion’ does not necessarily occur outside the AAR (Popper and Lipschitz, 

2002). While recent studies have found that a greater sense of psychological safety38 improves 

military team learning (Paananen et al., 2020; Veestraeten et al., 2014), a meta-analysis found that 

focus on psychological safety may be insufficient to generate learning in all team environments 

(Sanner and Bunderson, 2015). There are few, if any, quantitative studies that evaluate factors that 

mediate the effects of rank on team learning in the military.  

 
38 Psychological equality is conceptually distinct from (albeit somewhat similar to) psychological safety 

(Edmondson, 1999). For example, we can feel valued and comfortable without feeling a sense of equality 

(although we might feel more comfortable once we feel equal). 
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There is consensus that leadership influences team performance and, specifically, person-

oriented leadership improves team learning (Burke et al., 2006; Goodwin et al., 2018; Koeslag-

Kreunen et al., 2018; Lowe et al., 1996; Wong et al., 2003). There is some evidence that learning-

oriented leadership (such as coaching) improves military team learning (Stothard et al., 2013; 

Paananen et al., 2020). Paananen et al. (2020, p. 13) argued that, in the absence of learning-oriented 

leadership in military teams, personnel ‘may not present their ideas or discuss problems’ because of 

the ‘risk’ of ‘hierarchy’. Similarly, Stothard et al. (2013) found that learning-oriented leadership was 

correlated with team learning (and other dimensions of a learning organisation) and that greater levels 

of learning-oriented leadership were related to increased team learning in the Australian Army. 

Leadership for team learning 

Leadership has been a primary focus within the study of teams, including military teams, and 

typically findings show that person-focused leadership helps with a team and task performance 

(Burke et al., 2006; Goodwin et al., 2018; Koeslag-Kreunen et al., 2018; Lowe et al., 1996; Wong et 

al., 2003). Nevertheless, there has been little attention paid to understanding the leadership styles, 

which effectively reduce the adverse effects of rank disparity on team learning. 

  Learning-oriented Leadership (L.L.) Style. Characterised by leaders actively coaching and 

supporting their own and their subordinates’ learning (Watkins and Marsick, 1997), this leadership 

style is linked to a higher rank and higher organisational learning characteristics in the military 

(including team learning) (Di Schiena et al., 2013; Stothard et al., 2013). Reviews and metaanalytic 

studies have consistently found that more learningfocused leadership promotes a range of positive 

team outcomes, including team learning (Burke et al., 2006; Chen et al., 2007; Koeslag-Kreunen et 

al., 2018; Lowe et al., 1996). 

Transformational leadership (T_FORM) Transformational leadership includes charismatic, 

inspirational, and intellectually stimulating practices (Bass, 1985; Bass et al., 2003). Recent meta

analyses have found that transformational leadership promotes team performance and has a 

consistently positive effect on person and team outcomes (Dumdum et al., 2013; Wang et al., 2011; 

Wong et al., 2003). 

Transactional leadership (T_ACT) A transactional leader is characterised as one who has a 

‘preference for risk avoidance, pays attention to time constraints and efficiency, and generally prefers 

process over substance as a means for maintaining contro’ (Lowe et al., 1996; p. 387). T_ACT is 

characterised as an authoritarian, directive approach (Burke et al. 2006; Lowe et al., 1996), which 

may produce a greater sense of psychological distance. 

Psychological equality 
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 ‘Egalitarianism’ refers to a sense of psychological equality within organisations and nations 

(Hofstede, 1984; Swaab and Galinsky, 2015). Accordingly, psychological equality is defined as team 

members’ shared belief that they are considered equal regardless of rank (Sinha and Stothard, 2020; 

Stothard and Sinha, 2017).  In this sense, psychological equality is expected to improve team learning 

by reducing the psychological distance generated by rank disparity (Sinha and Stothard, 2020; 

Stothard and Sinha, 2017).  

Conceptual model and hypotheses 

 The study proposes and evaluates a conceptual model that aims to account for individual rank 

on team learning within hierarchical teams by a key mediating factor – leadership style (see Fig 1). 

The model draws on Guinote’s (2007) theory situated focus of power and team information-

processing theory (Ellis and Bell, 2005; Hinsz et al., 1997) to postulate that a shared sense of equality 

will enable individual openness to team learning, a factor hypothesised to be necessary for 

hierarchical team learning. We propose that: (i) psychological equality supports team learning, and 

(ii) higher ranks will have a greater sense of psychological equality and team learning, and 

conversely, lower ranks will have reduced psychological equality and team learning. We posit that 

(iii) leadership style will reduce the effects of rank on psychological equality and team learning. 

Finally, (iv) that learning-oriented leadership will positively affect psychological equality and team 

learning rather than transformation or transactional leadership. This study answers the calls for more 

research on how power affects team (and organisational) learning (Easterby-Smith et al., 2000; Greer 

et al., 2018; Watkins and Kim, 2018). 
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-

.08** 

Figure 1: Mediated model of team learning:  Effect of leadership styles and psychological equality, for rank on team learning. 

* p<.05; ** p<.01; regression coefficients reported (Note: the moderating effect of team membership on psychological equality does not have a regression 

coefficient; for the interaction effect, see Table 6). 
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Direct effects 

Hypothesis 1A (H1A): Higher ranks will have more positive ratings of all leadership styles. 

Hypothesis 1B (H1B): Higher ranks will have a more positive sense of psychological equality. 

Hypothesis 1C (H1C): Higher ranks will have a more positive rating of team learning. 

Primary mediators 

Hypothesis 2A (H2A): Greater levels of L.L. and T_FORM will have a positive effect on 

psychological equality. 

Hypothesis 2B (H2B): Greater levels of T_ACT will hurt psychological equality. 

Hypothesis 2C (H2C): Greater levels of L.L. and T_FORM will have a positive effect on team 

learning. 

Hypothesis 2D (H2D): Greater levels of T_ACT will hurt team learning. 

Secondary mediator 

Hypothesis 3 (H3): An increased sense of psychological equality will positively affect team 

learning. 

Mediation 

Hypothesis 4 (H4): L.L. and T_FORM will mediate between rank and psychological equality.  

Hypothesis 5 (H5): Psychological equality will mediate between L.L. and T_FORM and team 

learning.  

Moderator  

Hypothesis 6 (H6): Team membership will shift the direct effect of rank on psychological 

equality.  

METHOD 

 

Procedure 

An archival data set was used, one collected as part of a more extensive research program into 

organisational learning in the Australian Army conducted by the authors (Stothard, 2014). The 

archival data was selected because it provides a representative dataset of Army personnel that focuses 
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on the target variables: leadership, team learning and psychological equality. The original data had 

been collected using a stratified sampling strategy to gather a representative sample of teams within 

the Australian Army. Army units were stratified by geography and function. Units (teams) were 

selected from each stratum to cover the range of geographic and functional teams within the Army 

and were approached to take part. All team members in selected teams were approached to complete 

the questionnaire. Operational support, administrative, combat, and medical teams were included. The 

data collection took place from 2007 to 2011, and the questionnaires were administered by civilians 

either in-person, using paper and pen, or online.    

Sample 

A total of 3666 respondents, nested in 92 teams, participated in the survey conducted from 

2007 to 2011 (Stothard, 2014). The sample consisted of 91% males, of which 39.4% were between 18 

and 25 years, 31.9% between 26 and 35 years, 19.1% between 46 and 55 years, and 1.4% were 56 

years or over. 

Analytic procedure. This study tested a mediation model (Hayes, 2018) and followed Aiken 

and West’s (1991) recommendations to standardise independent variables before regressing. The 

direct and indirect effects of leadership styles (indirect through psychological equality) on team 

learning were tested using SPSS PROCESS macro. A univariate general linear model was used to test 

team membership. The unit of analysis was the individual and used referent-shift as a mechanism for 

evaluating the individual’s perceptions of their team culture, climate, and behaviours (Chan, 1998).  

Multifactor Leadership Questionnaire (MLQ). Transformational, transactional, and laissez-faire 

leadership styles were measured using the well-studied Multifactor Leadership Questionnaire (MLQ, 

Avolio, 1999). The MLQ, a three-factor model, was used (Avolio, 1999) to measure transformational, 

transactional, and laissez-faire leadership styles39.  

Transformational leadership style (T_FORM). T_FORM was made up of the following 

dimensions: intellectual stimulation, individual consideration, idealised influence (and behaviour), 

and inspirational motivation (α = 0.95).  

Transactional leadership style (T_ACT). The T_ACT was made up of contingent reward and 

active management by exception (α = 0.71). 

Measures 

 
39 Laissez-faire (L.F.) was measured. However, it was non-significant in any analyses, so it was omitted 

from the discussion. 
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Individual rank. An individual’s substantive formal rank was operationalised as their 

hierarchical position (Klien and Kozlowski, 2000). 

Psychological equality.  Psychological equality is the extent to which team members see 

themselves and others as psychologically equal and feel respected for their roles, regardless of formal 

rank. It was measured using three team-referent shift items (Chan, 1998) and adapted from Watkins 

and Marsick (1997). The items were: ‘We treat team members as equals regardless of rank, culture, or 

other differences,’ ‘We treat each other with respect,’ and ‘We are encouraged to ask questions 

regardless of rank’ (α = .70). All items were rated on the Likert scale from 1 (strongly disagree) to 6 

(strongly agree).  

Learning-oriented leadership (L.L.). L.L. was measured using individual-level referent-shift 

items adapted from Watkins and Marsick (1997). The three items included: in our team ‘Supervisors 

share information quickly and easily,’ ‘Supervisors mentor and coach those they lead,’ and 

‘Supervisors continually look for opportunities to learn’ (α = .86). All items were answered on a 

Likert scale from 1 (strongly disagree) to 6 (strongly agree).   

Team learning. Team learning was measured using referent-shift items adapted from Watkins 

and Marsick (1997) and Goh and Richards (2000). The four items included: ‘In our team, we openly 

discuss mistakes to learn from them,’ ‘In our workgroup, failures are discussed constructively,’ ‘Our 

workgroup/team makes lessons learned available to all its people,’ and ‘We view problems in our 

team as an opportunity to learn’ (α = .74). All items were answered on a Likert scale from 1 (strongly 

disagree) to 6 (strongly agree). 

Team membership.  Team membership was an objective, categorical variable (Klien and 

Kozlowski, 2000). Respondents’ teams were at the ‘battalion’ level or equivalent40 (Wong et al., 

2003).  

Control variables.  Theory development studies increasingly limit control variables (Carlson 

and Wu, 2012), so only theoretically justified controls were included. Controls included age, gender, 

tenure (years in Defence), and the number of operational deployments. 

 

RESULTS 

Confirmatory factor analysis (CFA). Given that the three measures (psychological equality, 

L.L., and T.L.) were constructed from multiple sources, and psychological equality is a new construct 

(Watkins and Marsick, 1997; Goh and Richard, 2000), the discriminant validity of the three variables 

 
40 While the military has a nested team structure, the battalion level is where there are significant 

differences between battalions and similarities within each (compared to other levels) (Wong et al., 2003). 
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was examined using CFA. Two models were compared: a three-factor model (λ2= 373.2, DF =32) 

and a single-factor model ( λ2= 3412.34, DF=36). The overall fit of the three-factor model (CFI>.97; 

RMSEA≤ .05; AGFI>.95) was satisfactory, based on recommended fit indices (Hu and Bentler, 1999; 

Kline, 2005). The λ2 difference test showed that the hypothesised three-factor model fit significantly 

better than the alternate model (λ2 difference = 3039.05, df (4), p < .001). The measurement model’s 

CFA supports the discriminant validity of the three measures: L.L., psychological equality, and team 

learning were three different constructs (Kline, 2005). 

Correlation analysis. A zero-control correlation was conducted to examine the direct 

relationships between the independent variable (rank), the mediators (LL, T_FORM, T_ACT, and 

psychological equality) and the dependent variable (team learning) (Table 1). Examining the direct 

effect hypotheses, H1A had mixed support. Rank was significantly, although weakly, correlated with 

LL (r = .09, p < .01), and correlated moderately with T_FORM (r = .23, p < .01) however not with 

T_ACT (r = -.02, ns). H1B was supported: rank was significantly and moderately correlated to 

psychological equality (r = .16, p < .01), and H1C was supported with rank significantly, albeit 

weakly, correlated to team learning (r = .04, p < .01). 

Mediation analysis. Hierarchical regressions were conducted to test for all H2s, H3, and H4 

(see Table 2). Aiken and West (1991) recommended that the predictor, control, mediator, and 

moderator variables were standardised before the regression analysis. To test for mediation, three 

regression equations needed to be estimated to satisfy the conditions for mediation, following Baron 

and Kenny’s (1986) procedure. 

The results (see Table 2) supported H2A: LL (B = 0.53, p < .01) and T_FORM (B = .16, p < 

.01) significantly predicted psychological equality. H2B was supported: T_ACT had a significant 

negative effect on psychological equality (B = -.08, p < .01). The effect of leadership styles and 

psychological equality on team learning supported H2C (see Table 2). T_FORM had a small and 

significant effect on team learning (B =.05, p < .05), while LL had a moderately strong effect (B = .40, 

p < .01). H2D was not supported: T_ACT had no significant effects on team learning (B = .00, ns) 

after Step 5 (when LL was introduced). 

The results supported H3 (see Table 2): psychological equality was found to be a significant 

predictor of team learning (B = .41, p < .01). Building on the previous hypotheses, the mediation 

hypotheses (H4 and H5) were supported. The first mediators, LL and T_FORM, fully mediated the 

effect of rank on psychological equality, thus supporting H4. The second mediator, psychological 

equality, partially mediated the effect of leadership styles (L.L. and T_FORM) on team learning, 

supporting H5.   
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Table 1: Means, SD, Correlations and reliability* 

     Correlation coefficients 

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

1 Rank** 4.10 2.17  -          

2 Team learning 3.58 0.97  .04 (.74)         

3 Psychological 

equality (PE) 

3.50 0.98  .16 .68 (.70)        

4 Learning-oriented 

leadership (L.L.) 

3.35 1.01  .09 .69 .61 (.86)       

5 Transformational 

(T_FORM) 

17.16 4.03  .23 .44 .42 .53 (.95)      

6 Transactional 

(T_ACT) 

8.68 1.17  -.02 .17 .15 .21 .48 (.71)     

7 Laissez-faire (L.F.) 1.95 0.92  .19 -.29 -.28 -.34 -.62 .15 (.88)    

8 Age^ 2.49 1.05  .48 .08 .14 .09 .16 .05 .18 -   

9 Gender^^ 1.10 0.31  .09 -.01 .00 .02 .03 -.03 .07 .00 -  

10 Years in military^^^ 3.24 1.89  .57 .00 .11 .04 .11 .08 .15 .66 .03 - 

11 Deployments 1.85 0.91  .06 .07 .11 .03 .05 -.03 -.03 .12 -.10 .15 

*Team unit membership is not included because it is a categorical variable and therefore not suitable 

for correlation analysis. 

** Rank; categorised from 1= private soldier to 9= general. 

^ Age: categorised 1= 18 to 25 years; 2=25 to 34 years; 3=35 to 44 years; 4=45 to 54 years; 5 = 55 or 

over. 

^^ Gender: males =1; females = 2 

^^^ Years in Defence: categorised 1= 1 to 4 years; 2= 5 to 8 years; 3=9 to 12 years; 4= 13 to 20 years; 

5= 16 and over 

Correlations: all correlation coefficients > = .03, p > 0.01. Reliabilities (Cronbach’s alpha) on 

diagonal in italics, N = 2650;  
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Table 2: Hierarchical linear regression: psychological equality and team learning 

  DV: Psychological equality (P.E.) DV: Team learning (T.L.) 

 Variable  B p B p B p B p B p B p B P B p B p 

Step 1 Constant 3.47 ** 3.27 ** 3.51 ** 1.17 ** 3.59 ** 3.59 ** 3.58 ** 1.48 ** .78 ** 

Controls Age^ .12 ** .10 ** .06 * .04  .13 ** .13 ** .08 * .06  .04 * 

 Years in Defence^^ .01  -.04  .00  .00  -.09 ** -.09 ** -.06 ** -.05 * -.05 * 

 Gender ^^^ .03  .00  -.02  -.01  .00  .00  -.01  -.01  .00  

 
Number of 

Deployments 
.09 ** .09 ** .07 ** .07 ** .07 ** .07 ** .07 ** .05 * .02  

Step 2                    

IV RankC   .05 ** .01  .04    .01  -.09 ** -.07 ** -.08 ** 

Step 3                    

Mediator 1A T_FORM     .47 ** .16 **     .49 ** .12 ** .05 * 

 T_ACT     -.08 ** -.04      -.07 * -.02  .00  

 L.F.     .05  .04      .01  .00  -.02  

Step 4                    

Mediator 1B L.L.       .53 **       .62 ** .40 ** 

Step 5                    

Mediator 2 
Psychological 

equality  
                .41 ** 

 Adjusted R2 .03 ** .07 ** .26 ** .81 ** .13 ** .13  .21 ** .50 ** .61 ** 
C Rank; categorised from 1= private soldier to 9= general. 

^ Age: categorised 1= 18 to 25 years; 2=25 to 34 years; 3=35 to 44 years; 4=45 to 54 years; 5 = 55 or over. 

^^ Gender: males =1; females = 2 

^^^ Years in Defence: categorised 1= 1 to 4 years; 2= 5 to 8 years; 3=9 to 12 years; 4= 13 to 20 years; 5= 16 and over 

The Variance Inflation Factors (VIFs) were calculated and ranged from 1.01 to 4.20, well within the recommended threshold of 10.  

* p < .05; ** p < .01, N = 265
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Moderation analysis.  

 A univariate general linear model (GLM) tested team membership’s moderating effect on 

psychological equality (testing H6). Specifically, the GLM tested if there was an interaction (team 

membership x rank) while controlling for the direct effect of both rank and team membership. Team 

membership significantly interacted with rank to predict psychological equality, which supported H6 

(F(1,454)=1.25, p < .01). Following recommended practice (Hayes, 2018), the significance of the 

direct effects of team membership (F(1,141)=1.51, p < .01) and rank (F(1,9)=4.13, p <.01) should be 

interpreted with caution due to the presence of the significant interaction effect. This interaction 

demonstrates that rank affects psychological equality as a function of team membership and indicates 

significant team-level effects for hierarchy.   

These results, overall, supported the proposed multiple mediation model (see Fig. 1). 

Psychological equality showed a partial mediating effect of L.L. and T_FORM on team learning, and 

team membership shifted the rank-psychological equality effects (possibly due to different leader’s 

leadership styles). Overall, the results show that the identified barriers to team and organisational 

learning, namely power and rank disparity, can be overcome with learning-oriented leadership, which 

helps imbue team members with a shared sense of psychological equality and, in doing so, supports 

team learning.    

DISCUSSION 

The study proposed and tested a conceptual model that evaluated the effects of two mediators 

(leadership and psychological equality) on the typically negative effect of rank disparity on team 

learning. Overall, the analyses showed that when team members primarily experienced learning-

oriented leadership, they also perceived a greater sense of psychological equality, which improved 

team learning. Specifically, this shows that even in ‘rigidly hierarchical’ military teams (Popper and 

Lipschitz, 2002), team learning can be generated using a specific leadership style. The study showed 

that hierarchical teams could learn with the right leadership style and that rank disparity does not 

inevitably lead to poorer organisational learning outcomes. Instead, even in the presence of deeply 

entrenched hierarchical differences, the military (and other hierarchical teams such as surgical teams) 

can keep the benefits of a clear command and control structure (e.g., improved coordination and 

communication, Halevy et al., 2011) and improve their team learning. This study answers the calls for 

more attention to be paid to the contingencies which shape the effect of power and rank differences 

(hierarchy) in team power and organisational learning literature (Greer et al., 2018; Schilling and 

Kluge, 2009).  
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 This study examined the effectiveness of three different leadership styles within one analysis. 

This study found that L.L. had a positive effect on team learning, even in the presence of 

transformational leadership. This result offers a new perspective, above and beyond transformational 

and transactional leadership (Koeslag-Kreunen et al., 2017). While many studies have examined 

transformational and transactional leadership in the military (Wong et al., 2003), few have examined 

learning-oriented leadership (Paananen et al., 2020; Stothard et al., 2013). Generally, transactional 

leadership has hindered team learning (Burke et al., 2006). Similarly, the results showed that 

transactional leadership negatively affected psychological equality and team learning before L.L. was 

introduced into the model. The results indicate that L.L. reduced the negative impact of authoritarian, 

psychologically distancing effects of task-oriented leadership style on team learning (Burke et al., 

2006).  

The positive effects of L.L. on team learning may be generated by two possible mechanisms: (i) 

removing adverse effects of task-oriented leadership or (ii) improving psychological equality. From 

this study, it is not possible to determine which might be a more important mechanism. It remains to 

be seen which way causality might flow; this is an avenue that future researchers and practitioners 

might explore. This study also offers more precise guidance to practitioners who want to improve 

team learning in a hierarchical team, beyond the more nebulous actions implied by transformational 

leadership (Van Knippenberg and Sitkin, 2013).  

 The findings showed that team membership significantly predicts an individual’s perceptions 

of a sense of psychological equality. However, there was also a significant interaction effect between 

team membership and rank on psychological equality. Finally, the findings shed light on critical but 

rarely directly studied phenomena of when hierarchical teams learn. Practically, training leaders to 

practice learning-oriented leadership (by asking questions, listening, taking a mentoring and coaching 

approach, avoiding blame or shame) is an antecedent for overcoming rank disparity’s psychological 

effects. Specifically, military team members can and do learn when they share a sense of 

psychological equality, even in the presence of ‘deeply entrenched “codes” of hierarchical 

differences’ (Wong et al., 2003, p. 660).  

LIMITATIONS 

This study is not without limitations. First, the use of a military sample may limit the 

generalisation of the findings. This study drew across all types of teams (including operational, 

tactical, strategic, non-operational, support, and administrative teams). While the military is similar to 

other organisations in relying on hierarchical teams, one could argue that hierarchy and rank is 

heightened in the military, making this setting unusual (Popper and Lipschitz, 2002).  
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This study was a cross-sectional archival study; therefore, it cannot establish a time-dependent, 

causal relationship between rank, leadership styles, psychological equality, or team learning. Also, the 

study used self-report measures drawn from an archival dataset. While ideal for reducing respondent 

burden, the use of archival data limits the selection and design of target constructs. For example, 

future investigations could include individual-level and team-level factors that might affect 

perceptions of psychological equality and team learning (e.g., Big Five personality factors or teams as 

information processors) and specific dyadic-level information (e.g., applying leader-member 

exchange theory to learning-oriented leadership). Future studies would ideally examine the causal 

links between the independent variable, rank, mediators, leadership style, and psychological equality 

on team learning. Future studies would also use direct measures or observational studies (to avoid 

self-report or common method bias concerns). 

Similarly, this study was focused on the individual-level perceptions of teams. Therefore, 

caution needs to be taken not to assume isomorphism (i.e., where an individual-level construct is 

assumed to have similar properties or relationships as a team-level version of the construct) (Klien 

and Kozlowski, 2000). For example, there is an argument that individual-level leadership is 

‘manifestly different’ from team-level leadership (Chen et al., 2007).  

CONCLUSION 

The challenge of generating team learning for busy, high tempo military professionals, already 

burdened by the heavy demands of their ‘real jobs’, should not be underestimated. Competing 

demands would surely relegate team learning effort to the background unless team processes ignited a 

counter-response. Nevertheless, improvement efforts need not be delayed until tempo decreases; 

instead, specific leadership styles can create team processes that cultivate team learning as part of 

business-as-usual operations.  

Hierarchy has been characterised as typically (but not inevitably) inhibiting team and 

organisational learning (Schilling and Kluge, 2009; Sinha and Stothard, 2020). There are calls to 

investigate the contingencies that influence how hierarchy affects teams (Greer et al., 2018) and 

organisations (Schilling and Kluge, 2009). This study answers these calls by demonstrating that it is 

practical and possible to enhance team learning while maintaining the benefits of a clear hierarchical 

structure (e.g., military command and control).  

Specifically, learningoriented leadership instils a sense of psychological equality41which 

supports team learning in teams with ‘deeply entrenched “codes” of hierarchical differences’ (Wong 

 
41. The sense of psychological equality may be analogous to the environment within an After Action 

Review, where team hierarchy is explicitly set aside (Popper and Lipschitz, 2002),  
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et al., 2003, p. 660). As such, we have developed a more nuanced understanding of what it means to 

be a military learning organisation, where learning-oriented leadership and psychological equality are 

needed elements for military teams to learn. This study offers a new explanatory mechanism 

(psychological equality) for why military teams may have struggled to sustain team learning, and – in 

doing so – has answered calls for more attention to be paid to understanding how power disparity 

affects teams (military teams in particular) (Greer et al., 2018; Shuffler et al., 2018).  
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6.5 DISCUSSION AND IMPLICATIONS 

The final study demonstrated that, at the individual level, learning-oriented leadership was the 

primary mediator (compared to either transformational or transactional leadership styles) between 

rank and psychological equality. Moreover, psychological equality partially mediated the effect of 

learning-oriented learning on team learning. Overall, the analyses supported the proposed model, 

showing that learning-oriented leadership generated a greater sense of team learning both indirectly 

(through psychological equality) and directly, even in the presence of rank differences (and 

controlling for deployment). In terms of understanding the relationship between individual 

rank/power and team learning, the study has demonstrated that a new construct explains when 

Australian Army teams learn. Namely, when team members experience person-oriented leadership, 

they generate a sense of psychological equality within their teams.  The multiple mediation model has 

answered the calls in the team and organisational learning literature to pay more attention to 

understanding the contingent factors which reduce the typical adverse effects of power on team and 

organisational learning (Bunderson & Reagans, 2011; Schilling & Kluge, 2009; Shuffler & Carter, 

2018; Van Der Vegt & Bunderson, 2005; Van der Vegt et al., 2010).  

In particular, introducing a new mediator which mediates team learning at both the team (in 

Paper 2 and 3, as egalitarianism) and individual level (in Paper 4, as psychological equality) offers 

new insights into when, where and how Australian Army teams moderate the typically negative effect 

of hierarchical differences. The construct extends our understanding of the team contexts which shape 

team learning, and in doing so, helps identify additional team contexts which shift the typically 

negative effect of power disparity (Greer & Chu, 2020; Greer et al., 2017).  I argue that psychological 

safety and psychological equality/egalitarianism are conceptually different in this thesis42, and in 

doing so, offer an additional contingent factor which is specifically focused on mitigating the known 

socio-cognitive effects of power disparity (Anderson & Galinsky, 2006; Dépret & Fiske, 1993; Fiske 

& Dépret, 1996; Guinote, 2007b, 2017). This study answers the call for greater attention to be paid to 

the contingencies that shape team learning beyond psychological safety, expanding our understanding 

of other contingencies that shape team learning (Sanner and Bunderson, 2015).  

 
42 However, I also suspect that these constructs are closely related empirically, if not theoretically or 

conceptually. For example, I can imagine a team member would feel entitled to offer an opinion or view that 

might be unpopular (i.e., the subordinate team member feels sufficiently respected to experience the team as 

psychologically safe) yet still feel psychologically distant due to real power differences within a team. 

Unpacking the theoretical and empirical relationship between psychological safety and equality or 

egalitarianism is an area which future researchers are welcome to explore. 
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6.6 EFFECT OF DEPLOYMENT ON TEAM LEARNING MEDIATED BY 

PSYCHOLOGICAL EQUALITY  

While deployment was not the focus in the published paper (given the broader, non-military-

specific audience), it is worth examining the action of deployment within the mediation model more 

closely. There is consistent evidence that deployment generates negative outcomes in the military 

psychological literature (Brouneus, 2014; Forbes et al., 2016; Hosek et al., 2006; Nasveld et al., 2012; 

Wright et al., 1996). In this analysis, the mediation model treated deployment as a control. 

Nevertheless, the pattern of responses to deployment as the mediating factors can be examined post-

hoc. Rank (B= .05, p < .01) and deployment (B = .09, p<.01) were both significantly positive 

predictors of psychological equality. This result indicates that both independent variables have a 

positive effect simultaneously. However, after Step 4 (all leadership variables entered), rank shifted to 

a non-significant (B = .01, ns) effect on psychological equality (demonstrating full mediation) (Hayes, 

2017)) while deployment remained a positive predictor (B= .07, p < .01), indicating no mediating 

effect of leadership on the effect of deployment on psychological equality.  

The effect of rank being mediated by person-oriented leadership is discussed in the paper to 

turn to the direct effect of deployment on psychological equality. The direct positive effect is 

somewhat surprising given the typically negative (individual) direct effects found when deployment is 

characterised as a stressor in the military psychological literature (Adler et al., 1996; Bowers et al., 

1996; Driskell & Salas, 1991; Jex & Bliese, 1999; Milgram et al., 1989; Wright et al., 1996). Instead, 

the results indicate that deployments have a direct, positive effect on individual’s perceptions of their 

teams by directly improving psychological equality within the Australian Army teams (over and 

above the effects of rank and person-oriented leadership). While this result appears to run counter to 

much of the conventional thinking on the effects of deployment within the military literature, on 

closer examination, more recent research on deployment has been found to have both positive and 

negative effects on the individual (Bøg et al., 2018; Newby et al., 2005). The positive relationship is 

similar to the more recent evidence emerging from teams in extreme contexts. In specific 

contingencies, teams and individuals evidence increasingly positive outcomes (Driskell et al., 2018; 

Klien et al., 2006; Maynard et al., 2018). This result indicates that deployment can also be a 

generative context for individuals and aligns with the emerging post-traumatic/adversarial growth 

literature (Marziliano et al., 2019; Shakespeare-Finch & Lurie-Beck, 2014). Finally, identifying a 

specific benefit emerging from deployment is an essential contribution to understanding the 

complexities of how deployment affects the Australian Army teams. The practical contribution is not 

to be under-estimated; without an appreciation of the positives emerging for deployment, it is possible 

to (inadvertently) discount the benefits when the Australian Army are planning and responding to 

changing operational demands.  
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Further, turning to examine the effect of deployment on team learning, the positive effect of 

deployment on team learning was fully mediated by psychological equality. In particular, the 

predictive effect of deployment shifted to non-significance when psychological equality was entered 

as a mediator at Step 5 (deployment at step 5, B = .02, ns). This result indicates that deployment does 

not directly improve team learning. Instead, the positive effects of deployment are mediated by an 

increased sense of psychological equality (and learning-oriented leadership), which then improves 

team learning. Overall, this study contributes to the extreme team and military literature by showing 

that the positive effect of deployment on team learning is mediated by a sense of psychological 

equality rather than a direct effect. This analysis extends the current thinking within the military 

literature by demonstrating that the relationship between deployment and team learning is more 

complex than a direct or straightforward effect. In doing so, it provides more nuanced advice for 

improving Australian Army team learning.  

6.7 NEXT STEPS 

Paper 4 showed that, at the individual level, the effect of rank on team learning was mediated 

by psychological equality and person-oriented leadership styles (when controlling for deployment 

experience). My paper results show that the overall benefits often attributed to rank may instead be 

better attributed to improved, more favourable climate and leadership styles. This study showed that 

when lower ranks experience an increase in psychological equality (through learning-oriented 

leadership and deployment), they also engage in higher levels of team learning.  

This study brought Paper 1, 2 and 3 together and focused on the individual level to show that 

learning-oriented leadership (and to a lesser extent, transformational leadership) generates a greater 

sense of psychological equality, which then supported team learning. In doing so, I have contributed 

to the team and organisational learning literature (by identifying necessary contingencies which shape 

how rank affects team learning), and to the military psychology literature by identifying a direct, 

positive effect emerging from deployment as well as the mediator which explains how deployment 

positively affects team learning. Finally, I have contributed to the leadership literature by showing an 

instance where learning-oriented leadership (more so than the alternate, transformation leadership) 

produces team learning (via psychological equality). Together, these results provide theory-driven, 

evidence-based practice and recommendations for the Australian Army. 
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7 DISCUSSION 

Finally, the re-framed research question posed at the start of chapter 4 (‘What [team and 

individual-level] contingencies help team learning in the Australian Army?’), can be answered. I 

identified a significant gap in our knowledge, namely, understanding which factors help overcome the 

typically negative direct effect of rank disparity on team learning. There had been no direct attention 

paid to understanding how and when hierarchical differences within Australian Army teams inhibits 

team performance and team learning in particular. In response, I identified two new contingent factors 

(team egalitarianism and shared, environment hardships [or deployment]), which helped teams 

overcome the adverse effects of rank disparity/hierarchy. While necessary, other factors support team 

learning within hierarchical teams (see chapter 4 for a review). Nevertheless, this study helps to 

illuminate a previously unknown (albeit hypothesised) team context that shifts the effect of team 

power on team performance. In answer to the reconceptualised research question, this thesis shines a 

light on the understudied phenomenon (the effect of team power disparity on team learning within the 

Australian Army), and in doing so, extends our theoretical and empirical knowledge of how and when 

the effect of hierarchical differences within teams can be a positive impact. 

While the research papers within this thesis contribute to the scholarly learning organisation 

and team learning fields, the implications of the analyses should also be communicated to military 

professionals and practitioners. The original aim of the AALO project was to provide the Australian 

Army with evidence-based recommendations to improve their team and organisational learning 

capabilities. The ‘So what?’ of my analyses needs to be communicated to those who can implement 

my recommendations. As such, my discussion chapter—which brings together the implications of my 

analyses and makes recommendations—takes the shape of a discursive paper submitted to the 

Australian Army Journal. The Australian Army Journal is run by the Australian Army Research 

Centre (2020, p.3) and aims to ‘facilitate and effect collaboration between military, academic and 

industry partners to find answers to the new problems that now face us’. My discussion chapter (Paper 

5) synthesises the results of Papers 1, 2, 3 and 4 and draws out the practical and policy implications.  
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7.2 ACCELERATING ARMY TEAM LEARNING  

The 2020 Defence Strategic Update43 points out that ‘the drivers of change identified in the 

2016 Defence White Paper … have accelerated faster than anticipated’ so that Australia is now facing 

‘increasing[ly] strategic competition’ and ‘aggressive use of … tactics to coerce states’ within our 

local region. Chief of Army’s Accelerated Warfare44 outlines the thinking on how the Army can 

respond to our increasingly competitive local region. Much attention in the Strategic Update is 

focused on acquiring equipment and materiel; yet as the Army well knows, acquiring equipment and 

materiel, while necessary, is not sufficient by itself to generate the optimal strategic or operational 

advantage. Instead, any technical advantage is optimised only once teams exploit the technical 

capability to its absolute advantage. Yet understanding how, when or where teams learn to optimise 

any technical advantage is less clear. This paper brings together a series of studies which illuminates 

specific, practical and concrete factors which help to identify when, where and how Australian Army 

teams learn successfully.  

The uptake of new technologies by teams often appears to be taken for granted (e.g., within the 

White Paper 2020, only a single sentence identifies that increased workforce needs to support an 

intensive acquisition phase). Nevertheless, the Chief of Army, Lieutenant General Richard Burr, and 

Director General, Future Land Warfare, Brigadier Langford emphasise the vital role of the human 

(i.e., teams) in optimising any technological advantages in the Army’s Accelerated Warfare concept; 

‘when people think about military innovation, they often think of equipment or materiel. Or, as I like 

to call it, “stuff”. Yet innovation … in a more profound way, is to be found in [developing] methods 

or concepts that are new or not easily anticipated’45. In this sense, the Accelerated Warfare concept 

implicitly places team learning at the centre of the Army’s ability to generate an operational force.  

Anchored in Brigadier Langford’s argument that ‘[Australian Army] … should always seek to 

learn… being curious and inquisitive… and not ever reach a point where we think that through 

technology delivery that we cannot be surprised or compromised because that will be fatal’46, this 

paper argues that the Army needs to focus on team learning since such learning is known to generate a 

sustainable competitive advantage. I am not suggesting that technological developments are 

irrelevant; instead, I am arguing that team learning (as a process) is the mechanism through which the 

Army optimises any technical advantages. Specifically, there is consistent evidence that speeding up 

 
43 Defence, D. o. , 2020, 2020 Defence Strategic Update & 2020 Force Structure Plan. D. o. 

Defence. Canberra 
44 Chief of Army, Army in Motion: Accelerated Warfare, Department of Defence, Australian 

Army, Canberra, accelerated warfare [Accessed 01 January 2021]  
45  Ian Langford. Accelerated Warfare. Australian Army Research Centre [website]. 19 

February 2019. Accessed: January 2020 at https://researchcentre.army.gov.au/library/seminar-

series/accelerated-warfare 
46 Langford, 2019. 

https://researchcentre.army.gov.au/library/other/accelerated-warfare
https://researchcentre.army.gov.au/library/seminar-series/accelerated-warfare
https://researchcentre.army.gov.au/library/seminar-series/accelerated-warfare
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team learning improves many aspects of team performance47. This becomes especially critical when 

introducing new equipment or technical materiel into teams and expecting improved performance.  

This paper presents the integrated findings from a series of research papers that focused on 

understanding Australian Army team learning.48 49 50 51 The data was initially collected for the ‘Army 

as a Learning Organisation’52 project, and recent analyses applied contemporary multilevel theory and 

methods (i.e., quantitative analytic methods specific to nested data) to understand when and where 

Army team learning improves. Overall, this paper integrates my psychological research analyses into 

a coherent whole. In doing so, it provides the Army with evidence-based recommendations that will 

help accelerate the Army’s warfighting capabilities.  

7.3 WHAT IS TEAM LEARNING? 

In the team sense, learning is not merely memorising doctrine or learning by rote (although 

both of these are considered to be specific types of individual learning). Instead, team learning is 

defined as a set of shared understandings, practices and processes occurring within a team as a 

collective53. Team learning provides the context within which individuals learn and it is team 

members’ collective behaviours and perceptions which create the team-level learning. In practical 

terms, team learning looks like team members’ checking their assumptions, looking for opportunities 

to improve team processes, and sharing solutions to problems within their team(s). Evidence 

consistently shows that increasing the rate of team learning has a measurable improvement on team 

 
47 Amy Edmondson, R. Bohmer and Francisco Gino,  2001/2019, ‘Speeding up team learning’. 

Harvard Business Review. 
48 Chris Stothard, 2020. ‘Is the DLOQ learning-oriented leadership isomorphic? Learning-

oriented leadership mediates hierarchical teams’ learning dimensions’, The Learning Organisation, 

ahead-of-print. 
49 Ruchi Sinha and Chris Stothard, 2020a. 'Power asymmetry, egalitarianism and team learning 

– Part 1: conceptualizing the moderating role of environmental hardship', The Learning Organisation, 

27: 389-401. 

50 Ruchi Sinha and Chris Stothard, 2020b. "Power asymmetry, egalitarianism and team 

learning – part II: empirical examination of the moderating role of environmental hardship", The 

Learning Organisation, ahead-of-print.  
51 Chris Stothard and Maya Drobnjak, 2020. Improving team learning in hierarchical teams: 

learning-oriented, transformational and transactional leadership, and psychological equality within 

military teams”. The Learning Organisation, ahead-of-print. 

52 Chris Stothard, 2014. The Army Learning Organisation Questionnaire: Developing a valid 

and reliable measure of Learning Organisation characteristics. DSTO. Land Division. Adelaide, South 

Australia, Department of Defence.  
53 Bradford Bell, Steve Kozlowski, and Sabrina Blaweth, 2012. ‘Team Learning: A theoretical 

Integration and review’. The Oxford Handbook of Organisational Psychology. S. W. Kozlowski. Oxford, UK, 

Oxford University Press. 2: 859-909. 
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outcomes/performance54 55. So much so that many organisational leaders56 continue to urge teams to 

learn faster across many different domains, including the leaders in the Australian Army. 

As a concept, team learning can appear both obvious (e.g., team learning is about improving 

team performance faster) and amorphous (e.g., by teams, do we mean how the team as a single entity, 

or how each individual within the team, learns? In either case, who or what is doing the actual 

learning in ‘team learning’?). I draw on recent theoretical and methodological advances in 

organisational behaviour to define team learning as being made up of both individual and team 

elements57. Individuals are nested in teams, and teams provide the context within which individuals 

act. This definition avoids assumptions of reductionism (i.e., learning is an individual action, ignoring 

that all individuals are situated within a specific social learning or team context58) and holism (i.e., a 

misapplication of systems thinking, which argues that a team cannot meaningfully be sub-divided into 

component elements, namely, individuals59). In doing so, I examined both individual and team level 

perspectives to better understand what, when, and where Australian Army teams learn.  

While team learning is typically considered an element (or level) within organisational 

learning, team learning is focused on the immediate team context within which an individual soldier 

works. In this sense, team learning does not directly include organisational processes such as formal 

knowledge or information management networks. Much attention has previously focused on 

organisational learning, including the Army’s formal knowledge systems, organisational culture, or 

informal/social networks within the Australian Army60. Similarly, much attention has been paid (in 

military psychology) to understanding an individual’s shared mental models, and similar cognitive 

approaches61. However, what has been lacking is a focus on understanding the team’s collaborative 

learning environment within the Australian Army teams. For example, no research attention has been 

paid to understanding the contingencies that shape Australian Army team learning.  

 
54 Konstantinos C. Kostopoulos and Nikos Bozionelos, 2011. ‘Team exploratory and 

exploitative learning: Psychological safety, task conflict, and team performance’, Group & 
Organisation Management 36: 385-415 

55 Steven Kozlowski, 2018. ‘Enhancing the Effectives of work groups and teams: A reflection.’ 
Perspectives on Psychological Science 13: 205-212. 

56 Langford, 2019. 
57Bell, Kozlowski and Blaweth, 2012.  
58 Patricia O’Toole and Steven Talbot, 2011. ‘Fighting for Knowledge: Developing Learning 

Systems in the Australian Army.’ Armed Forces & Society 37(1): 42-67.  
59 Derek Cabrera, 2006. Systems Thinking. Ithaca, NY, Cornell University.  
60 O’Toole and Talbot, 2011. 
61 James Grand, Michael Braun, Goran Kuljanin, Steve Kozlowski, and Georgia Chao 2016. 

‘The dynamics of team cognition: A process-oriented theory of knowledge emergence in teams.’ 

Journal of Applied Psychology 101: 1353-1385; Gerald Goodwin, Nikki Blacksmith, and Meredith 

Coats, 2018. ‘The science of teams in the military: Contributions from over 60 years of research.’ 

American Psychologist 73: 322-333;  
 



 

 

188 

7.4 HOW CAN TEAM LEARNING ACCELERATE THE ARMY’S WARFIGHTING 

CAPABILITY? 

Military histories are filled with examples of failures to learn62 to the point that we now have a 

military adage that ‘Army always fights the last war’. A classic military example of a failure to learn 

is encapsulated by Major General John Sedgwick (Union Army, American Civil War, 1887) with his 

now famous last words: ‘They can’t hit an elephant at this dist…..’63. Perhaps, if Major General 

Sedgwick had paid attention to his teams’ information, checked his assumptions, and then ducked, he 

may very well have avoided the incoming sniper shot. Learning, at its simplest, is an individual 

gathering new information or skills, and then integrating and synthesising the new knowledge into 

their established knowledge or skills64. Finally, individual learning includes seamlessly incorporating 

the new skill or knowledge into learners’ repertoire of responses. Team learning, when seen as a 

simple aggregation of individual learning, appears entirely unproblematic.  

In an intensely competitive environment (such as war) maintaining the status quo is tantamount 

to defeat, Brigadier Langford argued in Accelerated Warfare. This is a subtle and vital point to 

understand. The absence of learning is not only learning the wrong thing; instead, the absence of 

learning looks like business as usual with little energy applied to improving. In a highly competitive 

environment, small advantages have to be generated by accumulating minor improvements, over time, 

across processes or procedures (possibly while you are working or waiting for the next technological 

paradigm change). For example, in 2002, the British cycling team had little success in its 79-year 

history (e.g., it had only won a single Olympic gold medal in that period). Six years later, at the 

Beijing Olympics, the cycling squad won seven out of the ten gold medals available in track cycling 

(and again, at the 2012 London Olympics) 65 . How? The British Olympic track cycling team leader 

realised that while cycling is a technical and equipment-based sport (so materials are critical), the 

winning edge they sought could not be achieved in a single, substantial technological leap. Instead: 

It struck me that we should think small, not big, and adopt a philosophy of continuous 

improvement through the aggregation of marginal gains. Forget about perfection; focus on 

progression, and compound the improvements… We searched for small improvements 

everywhere and found countless opportunities. Taken together, we felt they gave us a 

 
62 John Nagl, 2005. Learning to eat soup with a Knife: Counterinsurgency Lessons from 

Malaya and Vietnam. Chicago, University of Chicago Press; Field, 2019. 'Habermas, interests and 

organizational learning: A critical perspective.' The Learning Organisation 26: 252-263.  
63 Langford, 2019. 
64 Bell, Kozlowski and Blaweth, 2012. 
65 Eben Harrell, 2016. ‘How 1% performance improvements led to Olympic gold.’ Harvard 

Business Review. Accessed [14 January 2021] at https://hbr.org/2015/10/how-1-performance-

improvements-led-to-olympic-gold  
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competitive advantage… We hired a surgeon to teach our athletes about proper hand-washing 

to avoid illnesses during the competition (we also decided not to shake hands during the 

[Beijing] Olympics). ... We brought our own mattresses and pillows so our athletes could sleep 

in the same posture every night. 

Perhaps the most powerful benefit is that [focusing on finding improvements] creates a 

contagious enthusiasm. Everyone starts looking for ways to improve. There’s something 

inherently rewarding about identifying marginal gains—the bonhomie is similar to a scavenger 

hunt. People want to identify opportunities and share them with the group.  Our team became a 

very positive place to be. 

One caveat is that the whole marginal gains approach doesn't work if only half the team 

buy-in. In that case, the search for small improvements will cause resentment. If everyone is 

committed, in my experience, it removes the fear of being singled out—there is mutual 

accountability, which is the basis of great teamwork. 

The British Olympic track cycling leader’s final point needs emphasizing; looking for learning 

became a team expectation, a norm, and something they all did. In this case, learning was not 

something that only their leader did, or which only occurred during a formal post-competition review, 

nor did they just do ‘what they had always done’. Under the new team expectations, learning practices 

and processes were not optional—it became the new normal. Within the British cycling team, all the 

team examined their assumptions and processes, shared knowledge, and drew on multiple sources of 

expertise. Together, their approach led to the cumulative effect of many 1% gains that did, indeed, 

deliver accelerated performance. It is this process of team learning that I am interested in; specifically, 

I focused on understanding when and where Australian Army teams show a shared understanding of 

learning.  

So, what is team learning? I defined team learning as primarily a process66. Team learning is 

the extent to which teams (and individuals) engage in mutual processes, including open discussion of 

mistakes, sharing and testing lessons learnt, or identifying potential (or actual) problems, and viewing 

everyday work as an opportunity to improve their way of doing work67.  As mentioned above, the 

British Olympic cycling team exemplifies how imbuing a shared approach to team learning delivered 

 
66 Katherin Roloff, Anita Wooley and Amy Edmondson, 2011. ‘The Contribution of Teams to 

Organisational Learning’. Handbook of Organisational Learning and Knowledge Management. M. 

Easterby‐Smith and M. A. Lyles, John Wiley & Sons: 249-272. 

67 Mieke Koeslag-Kreunen, Piet Van den Bossche, Michael Hoven, Marcel van der Klink and 

Wim Glijselaers, 2018. ‘When leadership powers team learning: a meta-analysis.’ Small-Group 

Research 49(4): 475-513; Victoria Marsick. and Karen Watkins, 2003. 'Demonstrating the value of an 

organization's learning culture: The Dimensions of Learning Organisations Questionnaire.’ Advances 

in developing human resources 5: 88-99 
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sustained success. So, when I use the term ‘team learning’, I am describing a specific set of 

behaviours and processes that occur both at the individual and shared team levels (e.g., team norms or 

expectations).  

7.5 WHAT STOPS AUSTRALIAN ARMY TEAMS FROM LEARNING?  

So, if team learning was all so simple, why don’t we all do it all the time? The answer is that 

team learning is not entirely so unproblematic or straightforward as it first appears. While evidence 

shows that many factors impact how teams learn, one aspect in particular has been shown to 

consistently inhibit team learning: namely, hierarchical gaps (i.e., power disparity)68. Evidence shows 

that hierarchy typically (albeit not exclusively) inhibits critical team communications and processes, 

which, ultimately, reduces team learning (and, therefore, team performance). However, there is also 

recent evidence that shows team context can shift the typically negative team-level effect of power 

disparity to a positive69.  

It is well known that military institutions are ‘deeply hierarchical’ organisations70. For example, 

hierarchical disparity inhibiting communication was identified as a significant factor in the Australian 

Army accident where two military pilots died (known as the 2006 Black Hawk helicopter accident). 

The Board of Inquiry71 identified that the large hierarchical disparity (termed ‘cockpit gradient’ to 

describe the differences between senior and junior pilot/co-pilot ranks) was a contributing factor to 

the accident. The Aircraft Accident Investigation Team (AAIT) report identified that the:  

steep Captain/co-pilot authority gradient between CAPT Bingley and CAPT 7 … the fact that 

the manoeuvre continues without what appeared to be any interaction from the co-pilot led me 

to suspect that the cockpit authority gradient affected his ability to communicate his concern … 

the difficulties … will be further compounded when a very junior pilot is expected to monitor 

the performance of a senior pilot and QFI such as Black One on 29 November 2006. 

 
68

 Lindred Greer, Bart de Jong, Maartje Schouten, and Jennifer Dannals, 2018. ‘Why and when 

hierarchy impacts team effectiveness: A meta-analytic integration.’ Journal of Applied Psychology 

103(6): 591—613 
69 Greer et al., 2018. 
70

 Michael Popper and Ron Lipshitz, 2000. 'Organizational learning: Mechanisms, culture, and 

feasibility'. Essential Readings in Management Learning. C. Grey and E. Antonacopulou. London, 

UK, Sage Publications. 31: 181-196; Leonard Wong, Paul Bliese and Dennis McGurk, 2003. 

‘Military leadership: A context specific review.’ The Leadership Quarterly 14(6): 657-692  
71

 D. D. Levine, 2008. BlackHawk 221 Board of Inquiry 2007-2008. D. o. Defence. Canberra, 

Commonwealth of Australia. 
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Social and organisational power72 disparity affects us at a fundamental level; evidence 

consistently shows that who to, when and where we pay attention is determined by perceptions of 

power disparity73. Specifically, hierarchical power differences (such as a subordinate vs superior 

officer relationship) affects us at the cognitive level74. Psychological research consistently shows that 

increasing power reduces powerholders’ social attention, reduces recognition of subordinates’ 

emotions, reduces trust, and increases the stereotyping of subordinates.75. Powerholders are also 

typically less motivated to investigate the state of less-powerful subordinates’ well-being. Power 

disparity directly affects subordinates’ perceptions, attitudes, and behaviours; subordinates are 

deferential towards and resentful of their higher-powered team members. These results demonstrate 

that a hierarchical power structure inhibits many of the critical team processes and behaviours which 

underpin team learning, such as speaking up, information sharing, identifying mistakes or offering 

solutions76. Recent evidence shows that hierarchical power differences typically inhibit team learning 

(unless specific factors occur which shift this relationship to a positive)77. 

While there is an argument that clear hierarchical structures help teams perform by clarifying 

and coordinating roles78, much of the evidence relies on individual-level analyses rather than 

evaluating the team as a whole79. Yes, hierarchical structures have been found to improve individuals’ 

performance within teams. However, individual-level benefits of rank disparity do not directly 

translate to team-level benefits. Specifically, a hierarchy has not been found to help team-level 

communication, nor clarify roles80. Instead, it appears that the individual-level benefits of 

communication and roles generated by team hierarchical structure are just that—individual level. It 

 
72 Power, in this paper, is defined as the control over valued resources. Fiske and Bradhal 

(2007, p. 679) definition where social power is "relative control over another's valued outcomes". 

Susan Fiske and J. Berdahl, 2007. 'Social Power'. Social Psychology: Handbook of basic principles. 

A. W. Kruglanski and E. T. Higgins, The Guildford Press: 678-692 
73

 Anna Guinote, 2017. ‘How power effects people: activation, wanting and goal seeking.’ 

Annual Review of Psychology 68(1): 353-381; Lindred Greer, 2014. ‘Power in teams: Effects of team 

power structures on team conflict and team outcomes’. Handbook of conflict management research. 

O. B. Ayoko, N. M. Ashkanasy and K. A. John. Cheltenham, UK, Edward Elgar Publishing: 93-10
  

74
 Guinote, 2017; Greer, 2014 

75 Greer, Jong, Schouten, and Dannals, 2018 
76

 Lindred Greer, Lisanne Van Bunderen, and Yu Siyu, 2017. ‘The dysfunctions of power in 

teams: A review and emergent conflict perspective.’ Research in Organizational Behavior 37: 103-

124.  
77

 Stothard, 2020; Sinha and Stothard (2020a, 2020b), Stothard and Drobnjak (2020). 
78 Nir Halevy, Eileen Chou and Adam Galinsky, 2011. 'A functional model of hierarchy: Why, 

how, and when vertical differentiation enhances group performance.' Organizational Psychology 

Review 1(1): 32-52. 

79 Lindred Greer and Charlie Chu, 2020. ‘Power struggles: when and why benefits of power for 

individuals paradoxically harm groups.’ Current Opinion in Psychology 33: 162-166. 
80 Greer et al., 2018 
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may be that the perceived benefits at the individual level of hierarchical teams are generated through 

alternate mechanisms (such as leadership practices or perspectives) rather than the non-existent 

communication clarity emerging from a hierarchical structure.  

7.5.1 WHEN DO HIERARCHICAL TEAMS LEARN? 

Recent research shows that while hierarchical differences have a typically negative effect on 

team outcomes81 (including team learning82) there is a crucial factor that can shift hierarchy’s effect 

into a positive: namely, a team context. For example, teams and individuals focus on the collective 

level (e.g., the ‘we’) rather than on the individual level (e.g., the ‘me’). Specifically, recent thinking 

around the impact of power disparity in teams has pointed to the vital role of team conflict and 

cohesion in shaping the impact of hierarchy on team outcomes83. Consistent evidence is emerging that 

increasing pro-social or collective perspectives within hierarchical teams (either through collective 

feedback or through a leader's collective value) generates a positive effect from hierarchical teams84. 

In other words, or more practically, power differences within teams do not inevitably lead to poorer 

team outcomes; instead, poor team outcomes occur in hierarchical teams where leaders are seen to be 

serving themselves or their self-interests instead of helping the teams’ overall/collective interests85.  

7.6 AUSTRALIAN ARMY TEAMS: HIERARCHY, EGALITARIANISM AND 

DEPLOYMENT 

Teams are core to the Army’s capability to generate force; this statement will not surprise any 

Australian soldier. What might be a surprise is the driving factors which improve team learning in the 

Australian Army; specifically, Army teams learn best when there is a shared sense of (psychological) 

egalitarianism. A shared sense of egalitarianism is not merely nice to have; instead, this shared team 

climate directly improves Army teams’ capacity to learn faster and better. In arguing for a shared 

sense of equality (or egalitarianism), I am not arguing for the flattening of the Army’s real 

hierarchical command structure. On the contrary, my analyses showed that team learning’s greatest 

gains were within teams with the largest spread of ranks and with a sense of psychological equality. 

The critical point is that, even within the same rank structure across teams, Australian Army teams 

can and do vary in their degree of egalitarianism. The overall organisational context does not set the 

sense of egalitarianism; instead, teams’ psychological equality varies across the Army.  

 
81 Greer et al., 2020; Greer et al., 2017. 
82 Amy Edmondson, 1999. Psychological safety and learning behaviour in work teams. 

Administrative Science Quarterly, 44:350-383 
83 Greer and Chu, 2020; Greer et al., 2018; Greer et al., 2017 
84 J. Stuart Bunderson and Ray Reagans, 2011. 'Power, status, and learning in organizations.' 

Organisation Science 22: 1182-1194 
85 Bunderson and Reagens, 2002; Greer et al., 2017 
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The results showed that each Australian Army team could be characterised as having a specific 

team learning and egalitarian climate (over and above each individual’s perceptions), and more 

importantly, these characteristics vary for a range of reasons86. Consequently, this quantitative 

evidence shows that the Australian Army is not a monolithic whole. Instead, Army teams differ 

significantly in their team expectations, processes and practices (particularly in terms of information 

sharing, identification of mistakes and provision of potential solutions). This then begs questions 

about what, if any, differences these team environments make? What makes some Australian Army 

teams learn, while others do not? 

7.6.1 WHAT DRIVES TEAM LEARNING? 

Overall, a shared sense of egalitarianism drives team learning in the Australian Army. Further, 

Australian Army teams reported an increased sense of psychological equality (or egalitarianism) when 

(i) they experienced more deployments and (ii) had a greater spread of ranks/higher degree of 

hierarchy within a team87. This result is not merely a matter of deployment leading to improved team 

learning88, nor was it only teams made up of higher ranks improving team learning. A more nuanced 

process was occurring: teams with a greater spread of ranks89 in the presence of more deployments, 

generated a greater sense of team egalitarianism or collective perspective. In contrast, teams more 

similar in rank (so less hierarchy), even when experiencing a similar number of deployments, 

demonstrated less team egalitarianism or reduced collective perspective. Further, hierarchical teams 

with fewer deployments (or not deployed) showed the lowest levels of egalitarianism.  

Importantly, and somewhat counterintuitively, more deployments (at the team level) did not 

directly improve team learning. Instead, analyses showed that deployment (of more hierarchical 

teams) improved a sense of egalitarianism, which then improved team learning. So, what might be 

happening? Recent research shows that the typically negative influence of power differences shifts in 

response to team context. For example, when team leaders demonstrated a more collective perspective 

(that is, using their power to improve team outcomes rather than improving their position at the team 

 
86 While this is a simple and straightforward result, this result aligns with qualitative evidence 

that militaries are not a hegemonic/monolithic, single organizational climate or culture. Instead, the 

Australian Army teams vary for various reasons, including deployment experience, type of team, task 

interdependence, etc. 
87 In the analysis, I controlled the mean level of rank in the teams because there is a differential 

effect of high or low mean power levels in teams (e.g. all equally high-powered teams behave 

differently from all equally low-powered teams); the average power level in teams matters. Greer et 

al., 2017, Greer et al., 2020. 
88 The deployment did not directly affect individual-level team learning when I also included 

learning-oriented leadership and psychological equality in the regression/statistical model. The model 

shows that the positive effect of deployment on team learning was fully mediated by learning-oriented 

leadership and psychological equality. 
89 The team's mean rank level was statistically controlled. 
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members’ expense), teams had less conflict and improved performance. Essentially, the common 

theme is that team context matters, and in particular, leaders’ practices and approaches are critical. 

7.6.2 DEPLOYMENT SHAPING TEAM LEARNING THROUGH EGALITARIANISM 

(PSYCHOLOGICAL EQUALITY) 

 The role of deployment in shaping team members’ experiences is not surprising; much effort 

has been applied to better understanding the adverse outcomes from deployment (deployment as one 

example of extreme contexts or environments) for individuals and teams. We know that deployment 

causes many negative (individual-level) outcomes; this has been very well studied. What has been 

less well-studied is the emergence of positive individual effects or the team-level deployment 

outcomes (either positive or negative). Recent research attention has been paid to understanding how, 

when and why ‘post-traumatic growth’ can occur, alongside the (much better known) post-traumatic 

stress (PTS)90. Further, recent research have also focused on understanding the team-level effects and 

what team-level contexts might shift the negative impact of team hierarchy on team outcomes in 

extreme environments. 

Current thinking shows that Australian Army teams (and team members) learn when on 

deployment. For example, O’Toole and Talbot91 discussed social learning in the Australian Army: 

‘Most participants acknowledged that operations/deployment provided them with their most powerful 

learning experience.  Operational experience [deployment] was regarded as the “pinnacle” in terms of 

learning, offering the “ultimate” learning experience. Similarly, participants in the Army Learning 

Organisation study reported that the learning while on deployment was ‘more real’ than in barracks: 

‘In [location] when I went to plan an operation . . . we were running that ourselves, planning it and 

running it, and then we actually got to see what the benefits were because there was a final result at 

the end of it and it was real’.  

My argument here is more nuanced than ‘deployment directly drives teams to learn’; instead, I 

compared the relative effect of deployments on team learning directly and indirectly (via a shared 

sense of egalitarianism). I hypothesised that deployment triggers a process of re-evaluation92 of team 

power93. Within the profoundly hierarchical Australian Army, deployment is insufficient to generate 

team learning (despite the apparent qualitative evidence and many case studies). Instead, what is also 

needed (alongside deployment) is a team environment that allows team members to believe that they 

 
90 Richard Tedeschi and Lawrence Calhoun, 2004. ‘Post-traumatic growth: A new perspective 

on psychotraumatology.’ Psychiatric Times 21: 58-60.  
91 O’Toole and Talbot, 2014, 50. 
92 Perhaps through a process of sense-making and sense-breaking of the stereotyped thinking 

around power disparity, or probably due to collective perspectives that may emerge during 

deployment. 
93  Unfortunately, I cannot speculate on the exact individual-level mechanisms since the data 

did not allow for more detailed analyses. This is an area for further research and investigation. 
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are respected and valued, then the team will produce more team learning.  Quantitative modelling94 

supported this argument: deployment, in and of itself, is not a sufficient condition for team learning to 

occur. Instead, when hierarchical teams deploy and team members re-evaluate their thinking around 

roles and expectations (to generate a sense of psychological equality), this leads to team learning. It is 

this re-evaluation (characterised as egalitarianism) that then supports improved team learning. 

7.6.3 LEARNING-ORIENTED LEADERSHIP 

To identify practical recommendations, I next investigated the extent to which three different 

leadership practices predicted an individual’s sense of psychological equality and team learning. 

Specifically, I compared the relative impact of learning-oriented leadership, transformational and 

transactional leadership on a sense of psychological equality, and finally, on team learning 

(simultaneously). Learning-oriented leadership 95 was found to generate a greater sense of 

psychological equality, as well as positively predict team learning, compared to the more familiar 

transformational96 or transactional97 leadership styles.  

While much attention has been paid to transformational leadership within the Army, little 

attention has been paid to understanding how learning-oriented leadership influences teams and 

individuals, either directly or indirectly. Overall, the results showed that learning-oriented leadership 

had more than twice the degree of a positive impact than transformational leadership in generating 

psychological equality. Focusing on team learning, learning-oriented leadership was considerably 

more important (by almost a magnitude of 10) than transformational leadership (which had a non-

significant effect). The results showed that learning-oriented leadership leads to improved 

psychological equality (independent of an individual’s rank).  

Rank had a different relationship to psychological equality and team learning. For team 

learning, rank had a direct and positive effect (i.e., the more senior the rank, the more positive team 

learning perceptions). In contrast, rank was irrelevant to the perceptions of psychological equality98. 

Together, the results showed that rank did not determine psychological equality perceptions; instead, 

 
94 Using a recently developed methodological technique emerging from multilevel modelling in 

organisational behaviour, Mathieu and Chen, 2011. 
95 Characterised as sharing information quickly and easily, sharing lessons learnt, and taking a 

coaching approach (e.g., identifying and supporting ways to improve performance). 
96 Recent research has rethought the validity and reliability of charismatic leadership in general 

and transformational leadership in particular. Dean Van Knippenberg and Sim Sitkin, 2012. 'A critical 

assessment of charismatic-transformational leadership research: Back to the drawing board. Academy 

of Management Annals, 7: 1-60.) 
97 Transactional leadership hurt psychological equality and team learning (after taking 

transformational and learning-oriented leadership into account). 
98 This was a somewhat surprising result; in practical terms, this shows that psychological 

equality is shared across all ranks (and can be improved with specific leadership styles). 
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learning-oriented leadership (and to a lesser extent, transformational leadership) positively influenced 

psychological equality, which then supported team learning. Evaluating the effect of deployment on 

psychological equality and team learning showed that deployment at the individual level directly and 

positively impacted perceptions of psychological equality. This effect remained even when 

accounting for the more significant impact of positive leadership styles on psychological equality. 

Further, when looking at the effect of deployment on team learning, the results showed that 

psychological equality was the mechanism through which deployment positively impacted team 

learning. These results indicate a complex relationship between rank, deployment, leadership style 

and team characteristics on team learning. In simple terms, learning-oriented leadership directly 

affects psychological equality and, ultimately, team learning. Also, I found deployment to affect both 

psychological equality and team learning, however, only in specific circumstances (namely, only 

within more hierarchical teams).  

Overall, the results of quantitative modelling provided an evidence base for Army leaders and 

trainers to develop programs or mechanisms to improve psychological equality and team learning (in 

the absence of deployment). In particular, learning-oriented leadership practices or training 

experiences which shift team members’ expectations will improve team learning, both directly and 

indirectly.  This result may become even more critical if or when the Australian Army slows its 

operational tempo (and reduces the opportunity to experience deployments). Similarly, team learning 

becomes more acute when or if the Australian Army aims to accelerate its warfighting capabilities. 

Identifying the necessary pre-condition for team learning in the Australian Army supports practical 

recommendations, which will ultimately help the Australian Army achieve its aim of Accelerated 

Warfare. 

7.7 RECOMMENDATIONS  

The studies underpinning this paper show that hierarchical differences within teams do not 

inevitably hinder team learning; notably, the Army can take practical steps to improve team learning 

(and in doing so, reduce the harmful effects of hierarchical disparity). These practical steps include: 

RECOMMENDATION: INCULCATE THE LEARNING-ORIENTED LEADERSHIP PRACTICES 

Learning-oriented leadership practices incorporates the following: 

• Share information quickly and easily.  

• Invite team participation, e.g., ‘catch team doing something good’ and reward desired 

behaviours or patterns in teams and individuals.  

• Reward individuals when they share a problem or spot an error.  

• Formally and informally analyse failures and share the lessons learnt. 
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• Explicitly take a coaching approach (e.g., identify specific ways to improve when 

faced with problems in teams and build on current strengths). 

• Look for opportunities to learn for themselves and their teams, find them, and 

implement solutions. 

• Be clear about what failure is blame-worthy vs praise-worthy: 

o blame-worthy failure, e.g., individual choosing to deviate from a prescribed 

practice or process;  

o praise-worthy failure, e.g., testing or experimenting to understand a complex 

environment or process better. 

• Look for opportunities to learn for yourself and your team. 

 

RECOMMENDATION: IDENTIFY THE TEAM-LEVEL BENEFITS OF SHARED 

DEPLOYMENT AND BUILD ON THE BENEFITS. Building on the positive experiences emerging from 

deployments at the team level (while not discounting the damage and adverse effects on individuals) 

will help support greater team learning. This recommendation becomes more important when the 

deployment rotations are winding down or changing. Identifying team-level benefits incorporates the 

following: 

• Identify the ways in which deployment changed and improved team’s expectations, 

processes and procedures. If not already done, include the changed expectations and 

processes into team Standard Operation Procedures. Capture the benefits and learning 

already experienced within teams who have deployed to share with new 

started/recruits. 

• When teams do not (or are not likely) to deploy, invest time and effort into intense 

team-level training which simulate shared threats and hardships, for a sustained time 

period; this will give team members opportunities to re-evaluate their roles and 

responsibilities, and to identify the collective perspective. 

• Increase the range of ranks within teams when either on deployment or on training 

opportunities. This will give all ranks the opportunity to learn respect for each other’s 

roles within the teams, and to see how respect helps the team perform.  

RECOMMENDATION: INSTIL A SHARED SENSE OF RESPECT WITHIN ARMY TEAMS. A 

shared sense of egalitarianism and psychological equality is marked by respect for all team members. 

While learning-oriented leadership (in Recommendation 1) improves a shared sense of egalitarianism 

in teams, other practices can also be employed. In particular, increasing the shared levels of respect 

within teams can improve psychological equality.  
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Respect can be owed (e.g., by virtue of rank) and respect can also be earned (e.g., by way of 

competence and contribution during deployments or, alternatively, during training simulations)99. 

Owed respect helps us to feel included and valued as part of the team and organisation, while earned 

respect recognises specific qualities or behaviours. Improving a shared sense of respect and 

psychological equality can be implemented by doing the following: 

• Establish a firm baseline of owed respect for all personnel. Every soldier should feel 

that their dignity is recognised and respected. This is especially important for lower-

level soldiers. Respect is infinite; giving owed respect is not a zero-sum game.  

• See respect as a time-saver, not a time waster. Improving respect is a function of how 

you do what you are already doing. Increasing the respect in team relationships does 

not add more time or effort into your current communication within your team (e.g., 

being polite).  

• Identify how respect is earned within the team; the specific tasks or roles that earn 

respect varies by team, role and function.  

• Common ways for leaders to show respect is to delegate important tasks, to remain 

open to advice, and to publicly back your staff and teammates in critical situations. 

• Think about the mix of owed respect and earned respect within your team; is the 

current mix appropriate to generate a shared sense of egalitarianism? Is earned respect 

generated for appropriate or beneficial behaviours within the team? 

• Know when efforts to be respectful go wrong; if efforts are inconsistent or haphazard, 

soldiers will see such attempts as manipulative or disingenuous. If a supervisor or 

superior officer only offers respect in the presence of others, then their words or actions 

will appear to be insincere.  

• Make sure you give earned respect when it is deserved. If praise is given for 

undeserving actions, it will appear to be tokenistic, and counterproductive.  

Ultimately, it is learning-oriented leadership, a robust and shared sense of respect and 

egalitarianism, and team learning, which will determine if the Australian Army can indeed accelerate 

their warfighting beyond technical or materiel acquisitions. Teams who proactively identify problems, 

share solutions, develop and implement improvements will find that 1% gain across many systems, 

equipment, materiel, and procedures within the Army. Together, Australian Army teams can deliver 

the Accelerated Warfare which Australia needs. This paper places the team at the centre of capability 

development and delivery because it is the soldiers (within their teams) who use all the ‘stuff’ to 

 
99 Kristie Rogers 2018. ‘Do your employees feel respected?’ Harvard Business Review, July-August; 

Kirstie Rogers and Blake E. Ashforth, 2017, ‘Respect in Organizations: Feeling Valued as ‘We’ and ‘Me.’” 

Journal of Management, 43(5): 1578–1608. doi:10.1177/0149206314557159. 
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generate real force (to use Brigadier Langford’s term). Only when Australian Army teams learn to 

explore, investigate and exploit every bit of stuff they have (through a process of team learning), will 

the Australian Army deliver the maximum fighting effort.  
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8 CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER 

RESEARCH 

 
‘All I'm saying is simply this: that all mankind is tied together; all life is interrelated, and we 

are all caught in an inescapable network of mutuality, tied in a single garment of identity. 

Whatever affects one directly, affects all indirectly. For some strange reason I can never be 

what I ought to be until you are what you ought to be. And you can never be what I ought to be 

until I am what I ought to be—this is the interrelated structure of reality.’ Martin Luther King, 

1965 

 

The overall objective of this thesis originated from the AALO research project was to help the 

Australian Army improve its learning capabilities. After identifying and addressing the flaws in the 

original AALO model, I reconceptualised the AALO as an empirically grounded taxonomy. 

Rethinking the original AALO model allowed me to ‘go back to basics’, and I took on a multilevel 

perspective in proposing and evaluate several contingent models. The contingent models provided 

new insights into when, where and how Australian Army teams learn. In the discussion section above 

(Paper 5), I outlined the practical policy recommendations emerging from my synthesised analyses. 

Next, I turned to explore the implications of my research within the scholarly and Australian Defence 

research communities (noting that many specific implications have already been explored within the 

papers).  

Taking a multilevel perspective to frame the reconceptualised AALO meant that I could apply 

correctly a specified systems thinking approach, rather than the faulty misspecification of systems 

thinking used by Senge (1990). Further, because the multilevel perspective (paradigm) has emerged 

from the same theoretical schools of thought (e.g., Checkland, 2000; Von Bertalanffy, 1967), the 

theoretical basis of a systems approach is maintained within the AALO while improving its 

application to the Australian Army. The multilevel perspective provides a more sophisticated and 

nuanced explanatory power. In particular, multilevel theory and methods aim to identify and elucidate 

cross-level mechanisms and boundaries, in contrast to Senge’s (1990) systems approach to 

organisation (AIken et al., 2019; Bliese et al., 2007; Eckardt et al., 2020; Humphrey & LeBreton, 

2019; Kostopoulos et al., 2013; Mathieu & Luciano, 2019). The multilevel paradigm of systems 

thinking to organisations also provides significant theoretical and methodological advantages over the 

more typical Australian Defence systems thinking approach when applied to organisations. I 

recommend using the multilevel perspective (theory, methods and analysis) to the Australian Defence 

research community when addressing the organisational, team, or individual phenomena.  
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In terms of scholarly and academic impact, many implications of the new contingent factors 

(egalitarianism and environmental hardship/deployment) have been discussed within my published 

research papers. However, I do want to draw attention to further research that needs to be done on 

these factors. First, psychological equality and team egalitarianism are concepts that should be 

developed further; in particular, it would be helpful to understand the relationship between 

psychological equality and the increasingly popular concept of psychological safety (Edmondson, 

1999; Edmondson & Lei, 2014). The reviewers regularly raised questions about the theoretical and 

empirical relationship between psychological equality and psychological safety during the publication 

process. This relationship remains an area for further investigation. For example, Edmondson and Lei 

(2014) and Sanner and Bunderson (2015) called for greater attention to be paid to the boundary 

conditions which determine psychological safety. I would suggest that a necessary boundary 

condition of feeling psychologically safe would be determined by an interaction between an 

individual’s rank or power within their team, the overall team power, together with their sense of 

psychological equality. This is a question for future researchers to answer.   

Another critical question that remains unanswered in my research is what, exactly, might be the 

specific mechanism(s) or contingencies under which deployment (sometimes) acts to shift soldiers’ 

preconceptions and expectations about power and hierarchy. This question aligns very much with 

emerging research into teams in extreme environments and extreme teams (Bell et al., 2018; Driskell 

et al., 2018; Hannah et al., 2009; Klien et al., 2006; Maynard et al., 2018; Meslec et al., 2020). 

Answering these questions has the potential to provide exciting insights into understanding how 

context affects teams and, in doing so, help answer long-standing calls for more attention to be paid to 

the context within organisational research (Johns, 2006; Wong et al., 2003; Zellmer-Bruhn & Gibson, 

2006).  

Also, understanding the mechanisms through which deployment (as a team context) acts on 

teams to shift the nature of team hierarchy or rank disparity will help integrate the divergent results 

found within the team power literature (Greer & Chu, 2020; Greer et al., 2017). In particular, my 

research found that teams with a greater spread of ranks in a specific team context (deployment) 

showed more significant levels of psychological egalitarianism and team learning. I have proposed 

and evaluated an important team context that moderates the effect of hierarchy on team learning, and 

in doing so, extended our current knowledge of when and where hierarchical teams learn. While 

questions remain about the exact individual mechanisms, my model aligns with Greer and Chu’s 

(2020) argument that team context determines the effect of hierarchical differences on team 

performances.  

However, it remains to be seen how my moderator, deployment (i.e., environmental hardship), 

fits within Greer and colleague’s (Greer & Chu, 2020; Greer et al., 2017; van Bunderen et al., 2018) 
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argument that it is team conflict which moderates the effect of hierarchical differences on team 

performance. Exploring the theoretical and empirical relationship between team dynamics under 

hardship will pose interesting questions; for example, does team hardship lead to reduced team 

conflict by implicitly emphasising a collective perspective within the team? Teams with a more 

collective perspective typically demonstrate more positive team learning or performance (Bunderson 

& Reagans, 2011; Bunderson et al., 2016; Van der Vegt et al., 2010). So, does deployment shift the 

team’s perspective towards a more collective view of themselves and their team members and, in 

doing so, change their view of power and rank disparity and team learning?  

In terms of learning organisation literature, by reconceptualising the AALO as an empirically 

grounded multilevel, multidimensional taxonomy, I have also helped clarify the definitional confusion 

emerging within the AALO (by removing poorly specified models or assumptions). While I have 

proposed a new approach to an old problem, my framing of the AALO construct essentially takes the 

learning organisation construct back to its original form (Örtenblad, 2002; Örtenblad et al., 2013; 

Watkins & Marsick, 1996). What remains to be seen and investigated is how the elements within the 

taxonomy might be causally related. Within the scholarly learning organisation, team and 

organisational learning literature, there is a wealth of research and evidence which can be drawn on to 

explore the contingent relationships within the AALO (noting that any modelling would need to 

identify an appropriate outcome or target variable to avoid further confounding definitions).  

My research papers have also helped broaden military team thinking by identifying a team-

level positive emerging from deployment. Traditionally, much military team research has focused on 

mitigating the individual-level stresses caused by deployment rather than identifying any positive 

effects (Bowers et al., 1996; Cannon-Bowes & Salas, 1998; Driskell et al., 1988; Driskell & Salas, 

1991; Forbes et al., 2018). I drew on the growing interest in post-traumatic growth emerging from the 

clinical psychological field to help explain the positive effects of deployment and extended these into 

the team-level phenomenon (Calhoun & Tedeschi, 2004; Habib et al., 2018; Mark et al., 2018; 

Tedeschi & Calhoun, 2004a, 2004b). My findings align with more recent individual-level research, 

which has focused on explaining the diverging and complex effects of deployment for military 

personnel (Habib et al., 2018; Mark et al., 2018). This is not to deny that deployment (and other 

trauma) has harmful effects at the individual level. Instead, my research contributes to a more 

nuanced and complex understanding of soldiers’ responses to deployment. I have also demonstrated 

team-level positive outcomes after deployment, pushing the construct (adversarial growth or post-

traumatic growth) into a multilevel framework. There is little research into team level positive 

outcomes from hardship or trauma currently. However, given the recent COVID19 pandemic and 

responding demand for greater knowledge of the effect of hardships and trauma on teams and 

individuals, this could be an area of emerging research interest more broadly. 
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In conclusion, this thesis has covered a wide range of literature, from systems thinking, learning 

organisation and organisational learning, team learning, and domains that affect teams and team 

learning, including power in teams and extreme environments. Also, I drew on the notion of post-

traumatic growth to help identify and explain my findings of positive experience emerging from 

hardship/deployment. In doing so, I have provided evidence-based recommendations for the 

Australian Army to improve their team learning capacity and support their learning organisation 

capabilities. Specifically, I uncovered evidence of when and where Australian Army teams learn. 

Army teams learn more when they, first, have a range of ranks, and next, share deployments. Further, 

Army leaders can instil a shared sense of egalitarianism and psychological equality by showing 

learning themselves.  

Finally, to illustrate the importance of drawing all of these together to impact Australian Army 

team learning, I again draw on Captain Thorburn’s (2021) lived experience. Thorburn (2021, p.1) 

reflects that once he understood the importance of teamwork, trust, team-learning and leading 

collaboratively, then:  

[I] achieved buy-in, trust, mutual understanding, common purpose, and shared ownership. 

Your team will, most of the time, be able to work through and solve problems for itself. They 

will know one another so well, and have worked through so many problems together, that they 

will intuitively understand what is occurring and what needs to be done… For me, the essence 

of good leadership is about collaboration and facilitation; the team having enough context to 

diagnose the problem, and enough freedom to own the solution. 

Overall, Thorburn’s (2021) experience echoes the themes within my thesis and shows how 

team learning can be improved, and in turn, improve Army’s ability to generate its warfighting 

capacity.  
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