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Abstract 

This dissertation focuses on two studies investigating a self-led between task reflexivity 

intervention between two simulated resuscitation tasks. We will begin with a theoretical 

introduction about the reflexivity process and its effects. We will also position reflexivity in 

relation the challenges faced by healthcare teams. We then present the two papers at the core 

of this dissertation. The two papers focus on cardiopulmonary performance improvement, 

content of reflexivity session, adherence to resuscitation algorithm in the resuscitation phases 

and discussed during reflexivity, and finally quality of reflexivity. Results of both papers 

show that a short self-led reflexivity intervention help teams to improve their resuscitation 

performance. Analyses of the reflexivity process itself allowed to demonstrate that our 

participants engaged in the reflexivity process and followed the instructions. Quality 

(especially scope of reflection) impacts performance improvement. In the discussion, we 

address perspectives and limitations. 

 

 

Keywords: Team training, group reflection, group reflexivity, team briefings, medical 

simulation, cardiopulmonary resuscitation, action teams 



  



 

 

Résumé 

Cette thèse est composée de deux études portant sur une intervention de réflexivité entre deux 

tâches de réanimation simulées. Nous commencerons par une introduction théorique sur le 

processus de réflexivité et ses effets. Nous positionnerons également la réflexivité par rapport 

aux défis rencontrés par les équipes de soins. Nous présenterons ensuite les deux articles qui 

sont au cœur de cette these. Ils portent sur l'amélioration des performances de réanimation 

cardio-pulmonaires, le contenu de sessions de réflexivité, l'adhésion à l'algorithme de 

réanimation dans les phases de réanimation ainsi que les éléments de cet algorithme discutés 

pendant la réflexivité, et enfin la qualité de la réflexivité. Les résultats des deux articles 

montrent qu'une courte intervention de réflexivité auto-guidée aide les équipes à améliorer 

leur performance en réanimation. Les analyses du processus de réflexivité lui-même ont 

permis de démontrer que nos participants se sont engagés dans le processus de réflexivité et 

ont suivi les instructions. La qualité (en particulier l’étendue de la réflexion) a un impact sur 

l'amélioration des performances. Dans la discussion, nous abordons les perspectives et les 

limites. 

  

 

Mots-clés: Formation des équipes, réflexion de groupe, réflexivité de groupe, briefings 

d’équipe, simulation médicale, réanimation cardiopulmonaire, action teams 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Ever tried. Ever failed. No matter. Try Again. Fail again. Fail better. 

Samuel Beckett 
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Dissecting team reflexivity, a prospective observational study: 

Effects of content and quality of reflexivity on resuscitation performance in ad-hoc 

medical teams 

This work is a paper-based dissertation including two papers. The first paper was 

accepted the 21st of December 2018. The second paper is a chapter of the dissertation that will 

serve as basis for one or two scientific papers to be submitted.  

The project was supported by the Swiss National Foundation with the grant #149734.  

Others co-authors are members of the research project which involved different teams 

from Neuchâtel university, Bern university and Basel university hospital (simulation center). 

My first aim is to present in more detail the teams that I studied for a little more than 

these 4 years of thesis. Then, I am going to develop a theoretical background about reflexivity 

and key concepts related to reflexivity. I will try to systematically link these central themes to 

the medical world. I also say a few words about the methodology used in our research. 

Hopefully, this first theoretical part will help to apprehend the two papers in this dissertation.  

References to the theoretical introduction and discussion are at the end of the 

dissertation (p. 195). References for the two papers presented are at the end of each paper. 

Some papers may therefore be referenced in several reference lists. The Appendices 

containing the coding manual used for both papers are presented after the references (from p. 

215). Figures and tables are numbered independently in the dissertation and in the papers. 

Through the two papers presented, I had the opportunity to explore a self-led 

reflexivity intervention in detail and in the specific context of medical simulations with 

medical students. I focus on content of reflexivity, as well as its detailed impact on team 

performance in cardiopulmonary resuscitation. 

In the general discussion, I will then attempt to draw some general conclusions and 

recommendations for research as well as practice and highlight salient themes.  
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1. Why study reflexivity? 

Why pay so much attention to a process that showed inconsistent results in past 

research? Reflexivity is such a short and easy process, that request no specific material and 

little cost (Kündig et al., 2019). If it has a potential to benefit the teams, then it is worthwhile 

to investigate a little further. It is indeed necessary to better understand this phenomenon in 

order to propose it to the teams, more notably medical teams. 

Health care teams typically belong to complex decision-making groups (West, 1996), 

all means and intervention that can improve their work and help them to react more quickly 

and efficiently are valuable, especially taking into account the sometimes complicated 

working conditions (cf. section “Teams in healthcare” p. 28 and “Action teams” p. 29). 

Indeed, West (2000, p. 23) considers that modern teams (perhaps to this day even more so 

than at the time he wrote this book) “operate in increasingly uncertain and complex situations; 

where there is a multiplicity of factors to take into account in the decision-making process”. It 

is therefore essential to think about how best to support them.  

Moreover, “complex decision-making groups depend on learning that cannot occur 

without reflection” (West, 2000, p. 1) is also the case for medical teams. West (2000) also 

considers that learning in teams is a process that does not happen spontaneously, time must be 

allowed for this purpose, and reflexivity is a possible mean. Edmondson et al. (2001) explain 

that learning is crucial for medical teams in particular, but also for many other teams: 

Adapting to new technologies, or new forms of business processes for example, is very 

disruptive. Teams have to go through technical but also organizational learning. Learning 

requires time until the team is perfectly at ease, but this time is sometimes not available.  

Finally, medical errors are still a central problem in the health domain resulting 

sometimes in minor injuries up to cases of severe disability or even the death of thousands of 

people around the world. In 1999, the report “To err is human” (Kohn et al., 1999) estimated 
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about 100,000 deaths per year resulting from medical errors in the USA alone, (44000 to 

98000 deaths per year according to Weingart et al., 2000), medical errors are thus the 8th 

cause of death in North America (Grober & Bohnen, 2005). The Federal Office of Public 

Health in Switzerland extrapolates that for Switzerland, this could represent 2000 to 3000 

deaths annually (Vincent & Staines, 2019). However, it is difficult to find the real data for 

Switzerland. Interestingly, the main cause of error in the health domain is poor care 

coordination according to Schwappach (2014). Diagnostic errors represent an important error 

type with possible severe consequences (Zwaan et al., 2010), with information transfer 

problems as one of the main causes. It seems therefore that humans are responsible for many 

mistakes in the medical world. Reflexivity may be one influence to alleviate the problem. 

Moreover, reflexivity as an intervention can be very easily adapted and beneficial in other 

areas.  

There is a potential that a reflexivity intervention allows to improve work and 

collaboration in medical teams, and fosters team learning. If reflexivity can contribute to 

patient safety, it is worth continuing to study it. However, there are inconsistencies and gaps 

regarding reflexivity that must be addressed through research.  
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2. Theoretical background 

In this section, I will first shortly present the type of teams my research applies to. I 

will then introduce the concept of reflexivity and discuss research related to reflexivity as an 

intervention with a particular emphasis on effects of a reflexivity intervention on 

performance, as this was the topic of study 1 (Kündig et al., 2019). The second important 

focus of my dissertation is to evaluate the content, process and quality of the reflection 

process itself as this is the topic of the second paper. 

Reflexivity is one of the central themes of this dissertation. It is discussed in detail 

from page 32 (section “The concept of reflexivity”), but here is a definition of reflexivity that 

can be kept in mind during the first few pages of reading: “…the extent to which group 

members overtly reflect upon the group’s objectives, strategies and processes, and adapt them 

to current or anticipated endogenous or environmental circumstances” (West, 1996, p. 559). 

Reflexivity can be used as an intervention, like it was done in the papers included in this 

dissertation, and it is believed to increase team performance, even if not all research results 

are consistent. 

We now return to the section with a presentation of the teams we worked with to study 

reflexivity. 

Teams 

Work teams are defined as “interdependent collection of individuals who share 

responsibilities for specific outcomes for their organizations” (Sundstrom et al., 1990, p. 120). 

Reser et al. (2018, p. 55) propose another interesting definition of teams that includes the 

concept of reflexivity: “In a team, all members have shared goals, there is interdependency 

and reflexivity”. Both definitions are related to teams with temporal and member stability. 
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Teams in healthcare 

My research is about teams in healthcare. At first glance, the definitions presented 

above apply to those teams as well. However, many healthcare teams work in specific 

contexts that influence their stability, their membership but also the team processes. 

Healthcare teams have some typical characteristics that need to be considered when studying 

them. St.Pierre et al. (2011) present a list of elements grouped in the following three 

dimensions (a) mission and goals, (b) performance, and (c) membership, that characterize 

teams in the medical world.  

Regarding mission and goals, all members of a team should be oriented toward 

accomplishing a defined and timed objective. They should also respect a standard of 

performance. For the dimension of performance, teams should be oriented to their work, 

which most often has a definite start and end moment defined by tasks and missions. Teams in 

healthcare most often communicate and interact in real time. Moreover, several teams may 

work in parallel on the same case and must coordinate their actions. For certain routine tasks, 

algorithms can script this coordination. But if teams work ad-hoc (e.g., for an emergency), it 

is often principles and rules that guide their teamwork. For healthcare teams, good decision-

making is thus, because often decisions are critical for patient outcomes.  

Regarding the third dimension, membership, it is essential that members consider 

themselves as members of the team. As team composition changes often (for example due to 

shiftwork), this is an important and nontrivial aspect. The domain of healthcare is highly 

hierarchical, and team members must understand and respect the hierarchical structures of a 

team and the roles of leader and follower. During collaboration, a team’s mission and 

objectives are subordinated to individual goals. It seems important to me to understand the 

issues and the functioning of medical teams, particularly ad-hoc teams, in order to highlight 

the interest of interventions that can help them work together, like reflexivity. Indeed, these 
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teams work under extreme and particular conditions with heavy responsibilities, with the 

primary objective to care and save lives, and any initiative to help them should be encouraged. 

This introduction can also help to clarify the context where the population (will) work and the 

perspective that we chose to study these teams for this research.  

Action teams 

In the healthcare setting, action teams (similar to “extreme action teams” according to 

Hollenbeck et al., 2012) can frequently be found. Action teams are often ad-hoc teams, i.e. 

teams that form around a task and work as a team for one or a few task cycles only (Devine et 

al., 1999; St.Pierre et al., 2011; Tschan et al., 2009), and generally disband after task 

fulfillment. This is opposite to temporally stable and, with regards to team membership, stable 

teams that are either working on different tasks in the same group composition or perform the 

same task in a cyclical way. Action teams are composed of “highly skilled members that 

cooperate to perform urgent, unpredictable, interdependent, and highly consequential tasks 

while simultaneously coping with frequent changes in team composition and training their 

teams’ novice members” (Klein et al., 2006, p. 590). Sundstrom et al. (1990) also use the term 

action teams for teams working in the operating rooms, intensive care, emergency medicine, 

and trauma or resuscitation teams and emphasize that – in addition to the above mentioned 

characteristics, such teams often have to integrate different professional cultures while 

working under stress (Kolbe et al., 2019). Outside of the medical context, classical examples 

of action teams are cockpit crews, fire fighters, military teams and those working at nuclear 

power plants and off-shore oil platforms (St.Pierre et al., 2011). As action teams cannot profit 

from team familiarity and thus developed routines, they so face particular challenges in order 

to perform well, which I will develop later.  

The teams studied in this dissertation are ad-hoc action teams of medical students 

without prior collaboration experience with each other. They are confronted with 
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cardiopulmonary resuscitation (CPR) tasks. In the next section, I summarize research related 

to CPR teams.  

Teamwork and taskwork in cardiopulmonary resuscitation 

In our research, we focused on a simulated CPR task. CPR is necessary if a patient 

suffers a cardiac arrest (patient unresponsive, no breathing or agonal breathing, no pulse, Soar 

et al., 2015). In a nutshell, in case of a cardiac arrest, a team tries to substitute circulation and 

assure oxygenation of the brain (with chest compressions and ventilation) while at the same 

time trying to restart the heart of the patient (e.g., with defibrillation and medications). 

What exactly is the team challenge of a CPR task? According to Klein et al. (2006, p. 

590), the task of an emergency trauma team is “to stabilize, diagnose, and treat the patient as 

quickly as possible. Errors or delays in this process may result in the death of the patient; 

quick and appropriate treatment is likely to save the patient’s life”.  

The first necessity for teams treating a patient suffering an in-hospital cardiac arrest is 

to perform early CPR and defibrillate manually as quickly as possible, ideally within three 

minutes, according to the 2015 resuscitation guidelines (Soar et al., 2015). Time is critical, as 

Valenzuela et al. (1997) found that survival rate decreased by 10% per minute that CPR is 

delayed and 13% per minute that the first defibrillation is delayed.  

Besides technical proficiency, there are also collaborative factors at play when it 

comes to CPR that are of special interest for my dissertation. Several studies have shown a 

relationship between team collaboration quality and resuscitation (Cooper, 2001; Hunziker et 

al., 2010; Hunziker et al., 2009; Tschan et al., 2006). Moreover, nursing staff and junior 

doctors (or medical students like in the population of our studies) often find it difficult to ask 

for help, which is essential to deal with the various tasks that need to be undertaken quickly 

(Soar et al., 2015).  
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Team performance in cardiopulmonary resuscitation 

St.Pierre et al. (2011) reviewed different theoretical models of team performance and 

applied them to healthcare teams. They identify the following shared dimension: “They share 

an understanding that defines team performance as the result of how (process, throughput) a 

team utilizes its human and technical resources given a specific situational and task context 

(input factors). Results of team performance (output) in healthcare are first of all safe patient 

care, but also to minimize errors, working climate, and team-member satisfaction” (p. 201). 

This definition is in accordance with other team performance definitions in the literature 

(Hackman & Katz, 2010; McGrath, 1984; McGrath, 1991) by including aspects of 

organizational goal fulfillment, but also team member satisfaction.  

Given that measuring performance in resuscitation teams has particular challenges, it 

was necessary to define specific team performance measures for this task. The ultimate goal 

of resuscitation is the survival of the patient and resuscitation performance could theoretically 

be measured as percent survival. However, survival after a cardiac arrest certainly depends 

more on the patient’s condition than on the measures taken by a resuscitation team. Outcome 

performance measures are thus not optimal for measuring team performance for such a task. 

Previous research has used rather simple indicators of resuscitation performance, for example 

the calculation of proportion of time where teams are providing active and adequate care for 

the patient, or the delay until a certain action starts (e.g., defibrillation) (Castelao et al., 2011; 

Hunziker et al., 2011; Kündig et al., 2019; Marsch et al., 2005; Tschan et al., 2006). Although 

these performance measures are compatible with the resuscitation algorithm, they fall short of 

looking at specific actions. We thus suggest, in addition to the well-known measure, to 

develop a performance measure that refers to adherence to the resuscitation algorithm and 

measures how well the team performs resuscitation. Note that this too is a measure of team 

process performance and not team outcome performance.  
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The Adult Advanced Life support algorithm published by the European resuscitation 

councils (Nolan et al., 2010; Soar et al., 2015) is a guideline that defines in a very precise 

manner the acts that must be undertaken to treat a patient with cardiac arrest. For example, the 

algorithm recommends that one milligram adrenaline should be administered every three to 

five minutes until spontaneous circulation returns, and the first dose of one milligram should 

be administered after the third shock (Soar et al., 2015). These very detailed guidelines enable 

precise and observable process performance measures. The measures developed for certain 

analyses of my dissertation are based on the 2010 guidelines because they were in effect at the 

time of data collection (Nolan et al., 2010). Although the resuscitation guidelines are regularly 

adapted, the changes in 2015 do not affect the parameters we have considered for the 

performance coding systems. Details on the content of the performance measures used and 

developed for my studies can be found in the Appendices (from p. 215).  

In the next sections, I now develop the concept of reflexivity and other similar 

concepts. 

The concept of reflexivity 

An important part of the two studies in this dissertation is that we experimentally 

tested the effects of a reflexivity intervention in resuscitation teams. In this section, I present 

the concept of reflexivity and similar concepts, and I discuss the effect of reflexivity on 

performance and on group processes. Note that I used reflexivity as an intervention in an 

experiment.  

Team reflexivity is a concept developed by Michael West and defined as “…the extent 

to which group members overtly reflect upon the group’s objectives, strategies and processes, 

and adapt them to current or anticipated endogenous or environmental circumstances” (West, 

1996, p. 559). Reflexivity is thus an opportunity for the team to collectively review the 

strategies they used, their goals and their work processes. Discussion should be based on the 
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past and future performance in order to share the relevant information and allow adaptation 

(Schmutz & Eppich, 2017).  

West (1996) was originally interested in reflexivity because he considered it beneficial 

to team performance. Initially, West introduced the concept of reflexivity as an adaptation of 

the reflection-in-action concept (describing that in uncertain situations, people reflect while 

acting) of Schön (1938) to complex decision making groups (West, 1996). He states that 

during such a reflection process “intentions are formed . . . courses of action can be 

contemplated, and decisions may be reached about contemplated actions . . . decisions may be 

converted into action” (West, 1996, p. 560).  

In this conceptualization, reflexivity was seen as a characteristic, a way to act or a 

routine in a stable team (Vashdi et al., 2007). For Schippers et al. (2003), the opposite of 

reflexivity are habitual routines. Indicators of a reflective team are the extent it deliberately 

considers goals, strategies, plans, processes, or the environment, in other words, the extent to 

be prepared to adapt to change. Reflexivity as a characteristic (Schippers et al., 2014) is not 

trivial, because very often, teams do not reflect spontaneously (Hackman & Kaplan, 1974; 

Schippers et al., 2013). According to Gabelica et al. (2014), naturally occurring reflection 

might arise in a team as a response to an immediate need, for example when the team 

members are confused, feel lost, observe ineffective behaviors, have misunderstanding or in 

case of uncertainty. However, Schippers et al. (2018) suggests that such “natural breakpoints” 

may only exist and offer an opportunity for reflexivity for teams working under time 

constraints. They thus advise teams to reflect at predetermined points in time in order to 

support the emergence of a culture of team reflexivity.  

Thus, the initial approach to reflexivity related to existing teams with collaboration 

experience working on complex decision-making tasks and developing a routine of recurring 

reflection. West developed a questionnaire (filled in by team members) to measure task (and 
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social, not discussed here) reflexivity (Carter & West, 1998; Facchin et al., 2006). Most 

research on the effects of team reflexivity have used a questionnaire approach. I discuss the 

findings of this line of research in the section “Measuring reflexivity” p. 68. 

However, apart from reflection-in-action, Schön also defined reflection-on-action, this 

is reflection after the action is done, in order to learn for future similar tasks. Although not 

mentioned in the original chapter by West (1996), many scholars started to use the concept of 

reflexivity in this sense and developed interventions based on this notion. They introduced 

within or between task reflexivity sessions as an intervention. On the one hand, this allows for 

the experimental study of reflexivity (for an early overview of this research, see Moreland & 

McMinn, 2010). On the other hand, reflexivity as an intervention could be especially 

interesting for ad-hoc teams as discussed above. Such teams do not have the opportunity to 

build reflexivity routines because the team composition often changes, and ad-hoc teams 

generally collaborate only for a short period of time. However, it should be mentioned that 

reflexivity as an intervention requires an investment of time and effort for the team (Schippers 

et al., 2013). 

In our studies, we used reflexivity as an “intervention to reflect” between two similar 

tasks in newly formed medical emergency teams.  

Reflexivity, (de)briefings, and other related concepts 

In this section, I distinguish between reflexivity, briefings, debriefings and other 

similar concepts. 

Reflexivity interventions vs (de)briefings. Although reflexivity was used as an intervention 

in experimental team psychology, the main idea (teams reflecting before, between or after 

tasks) has been long known and practiced as briefing and debriefing. From a historical point 

of view (Eppich & St.Pierre, 2011; Tannenbaum & Cerasoli, 2013) briefing and debriefing 

are considered standard practice in many high-stakes environments (e.g., civil aviation, 
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military command), and emerged later in the field of medicine, the latter is of particular 

interest for this dissertation Nowadays, briefings are very often done in many medical fields 

(Kolbe et al., 2015). 

Generally, one can define briefing as the process of spending time before (briefing) or 

after (debriefing) a specific team task to discuss aspects of the team process (Allen et al., 

2018; Bedwell et al., 2012; Eppich & St.Pierre, 2011; Schmutz & Eppich, 2017, 2019; Vashdi 

et al., 2007), with the idea to facilitate team and individual learning while discussing 

something that is still fresh in mind or imminent (Leonard et al., 2004). Whereas in 

debriefings teams or individuals use post-performance communication as a basis for learning 

and improvement, in briefings, they use pre-performance communication for the same goals. 

Briefings have effects on group processes and emergent states (definition in section 

“Reflexivity, group processes and emergent states” p. 566). Team debriefings help group 

members to develop a shared mental model of a task and a vision of their work in the future 

(Smith-Jentsch et al., 2008), similar effects hold for briefings. For example, in one study, 

teams in the briefing condition showed higher agreement regarding the patient’s state 

(indicating a shared mental model) than teams in the non-briefing condition (Steinemann et 

al., 2016). A pre-briefing intervention for nursing students prior to a CPR task also enhanced 

psychological safety and reduced anxiety (Roh et al., 2018). Briefings have also been found to 

improve patient safety in surgery (Paull et al., 2010), to help teams to identify potential 

defects in the operating room, (e.g., equipment, instrumentation, communication or safety 

issues, Bandari et al., 2012), to improve non-technical skills, (like situation awareness, 

Savoldelli et al., 2006), and to increase information sharing (Goldenhar et al., 2013). 

Briefings have an impact on performance as well. One study showed increased CPR 

performance for teams attending a briefing session (Roh et al., 2018), and operative 

debriefings reduced surgery delays (Porta et al., 2013). Smith-Jentsch et al. (2008) 
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demonstrated a performance increase with self-correction briefings and debriefings led by 

trained facilitators. According to the meta-analysis made by Tannenbaum and Cerasoli 

(2013), teams who engage in debriefs perform better than control groups without debriefing. 

The authors estimate that well-conducted debriefs can improve team and individual 

performance by approximately 20 to 25%. “Well-conducted debriefs” are debriefs with 

sufficient structure and guidance, for example with the help of multimedia. Salas et al. (2008) 

listed 12 recommendations to conduct effective briefings, for example “support feedback with 

objective indicators of performance” (p. 520). The OSAD tool (for Objective Structured 

Assessment of Debriefing) provides a way to evaluate the quality of briefings with seven 

dimensions, notably learning environment, learner engagement or diagnosis (Arora et al., 

2012). An effective debriefing should maximise learning (Arora et al., 2012; Hull et al., 

2016). The question of quality therefore plays a role in the effectiveness of briefings, and this 

is also the case for reflexivity, I will address this point in section “Quality of reflexivity” (p. 

49).  

Given the similarity between reflexivity as an intervention and briefings, it is 

important to look at how the relationship between them has been discussed. Schmutz and 

Eppich (2019) consider that team reflexivity, when happening after action, represents the 

classical debriefing. Allen et al. (2018, p. 511) make the link between debriefing and 

reflexivity by stating that debriefs are intended to induce team reflexivity. However, in 

contrast to briefings and debriefings that may take many different forms, reflexivity 

interventions that are based on West’s initial concept (West, 1996) may be more specific in 

their process than briefings, because the reflexivity concept suggests a specific structure of the 

reflective discussion. This structure includes looking back at prior performance, evaluating 

positive and negative aspects of the team process during prior performance and engaging in 
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specific action planning (Konradt et al., 2016; Schmutz, Kolbe, et al., 2018). We thus consider 

reflexivity (interventions) as a specific kind of debriefing.  

Other concepts similar to reflexivity.Besides the similarities of reflexivity interventions 

with (de)briefings, there are other concepts and interventions similar to reflexivity. For 

example, in the team training literature, interventions known as after-action review or after-

event review (Villado & Arthur Jr, 2013; West, 2012), self-correction training (Kolbe et al., 

2015; Weaver et al., 2014) or guided team self-correction (Smith-Jentsch et al., 2008) have 

similarities with reflexivity interventions in that they all describe interventions where teams 

engage in a reflective communication outside of regular task-work. Schippers et al. (2018, p. 

6) indeed note many other “constructs that relate to or assume reflexivity take place” and, in 

addition to the above mentioned concepts also add action learning/reflection, action team 

learning, team learning, execution monitoring, constructive confrontation norms, critical 

(thought) norm, task debate, ambidexterity and heedful interrelating as bearing similarities 

with reflexivity. Allen et al. (2018) also referenced different terms used to designate 

debriefing activities, like “huddles” or “hot wash”.  

In summary, all these concepts have basic similarities (“take a time-out to think about 

your actions”), but the names vary by field. For example, after-action review is mostly used in 

a military, fire service, and first responder context; after-event-review in fire service and first 

responders contexts; briefing and debriefing in an aviation and healthcare context (Allen et 

al., 2018).  

I conclude that there are many similar and even equivalent denominations and 

concepts to reflexivity in the literature. For research, this may not be favorable and it can 

impede understanding by creating different research streams (Schippers et al., 2018). 

However, many of the concepts were not developed by researchers, but were developed and 

used by practitioners in different fields and context. It is an illusion to try to get people in 
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many fields to abandon their specific terms, team research will have to live with the different 

denominations. It is, however, important that the aim and the structure of the reflection 

session are considered when comparing findings from different fields and backgrounds 

(Moreland & McMinn, 2010). So far, I did not discuss the potential effects of reflexivity on 

performance outcomes, this is the theme of next section. 

Does reflexivity enhance team performance? 

Again, we have to distinguish studies that investigated reflexivity as a team process 

habit from studies using reflexivity as an intervention. Reflective teams are considered as 

performing better (Cotard & Michinov, 2020; Villado & Arthur Jr, 2013; West & Sacramento, 

2011) and work together more effectively (Hedman, 2016). High reflexivity habits were also 

found to be positively associated with other indicators of team performance including 

innovation, conflict management, error-reduction and team efficacy (Schippers et al., 2015; 

Tjosvold et al., 2003; Vashdi et al., 2013; Villado & Arthur Jr, 2013). Reflexivity habits also 

influence member satisfaction and commitment to one’s team (Schippers et al., 2003), 

increase openness for communication and cohesion (Villado & Arthur Jr, 2013), enhance 

information sharing and learning (De Dreu, 2007), as well as feedback seeking (West, 2000), 

and positively influence innovation (Chen, Liu, Zhang, et al., 2019; Marques-Quinteiro et al., 

2019; Schippers et al., 2015; Tjosvold et al., 2003). Thus, reflexivity does not only improve 

outcomes directly related to the task at hand.  

Historically, the study of Carter and West (1998) is one of the first studies that shows 

positive effects of reflexivity used as an intervention on performance for television production 

teams. Later, Konradt et al. (2015) and Rasker et al. (2000) also showed positive effects of a 

guided reflexivity intervention on performance. Reflexivity intervention was shown to 

increase innovation as well (Reiter-Palmon et al., 2018). Chen et al. (2016) demonstrated a 

beneficial effect of reflexivity intervention on well-being. Compared to a control condition, 
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teams participating in a reflexivity intervention experienced an increase in team control and 

team support, which resulted in a significantly greater reduction in the emotional exhaustion, 

cynicism and reduced personal achievement dimensions, considered as indicators of burnout. 

In their research, Schippers et al. (2014) argue that team reflexivity can help 

counteract team information-processing failures by increasing information exchange. 

Reflexivity favors the decision-making process in teams working in a demanding, knowledge-

intensive environment, notably medical teams. The authors conclude from their review that 

teams can be taught to improve their effectiveness by reflecting at strategic moments and this 

process contributes to team learning.  

If we focus on the medical domain, reflective teams perform better too when regarding 

quality of performance (Urbini et al., 2018). Reflexivity interventions have also been shown 

to improve performance (Kündig et al., 2019) and to provide an opportunity for team learning 

(Vashdi et al., 2007). They also helped to reduce fall rates1 in a hospital (Reiter-Palmon et al., 

2018). In the same vein, with another medical team example, Vashdi et al. (2013) showed that 

a reflexivity intervention focused on the task helped to shorten surgery duration and reduced 

the risk of errors by encouraging mutual assistance behaviors or workload sharing. 

However, some mixed results have tempered the enthusiasm of researchers regarding 

reflexivity. Indeed, some studies found a negative relationship between reflective habits and 

team effectiveness (De Dreu, 2002, 2007). Other research also suggested that reflexivity 

might be efficient only under certain circumstances, for example only for low-performing 

teams (Schippers et al., 2013; Schippers et al., 2015). Previous research also showed no 

significant effect of a reflexivity intervention (Wiedow & Konradt, 2010), or no effect of 

                                                           
1 “A fall is an unintended downward displacement of a patient’s body to the ground or other object” 

(Reiter-Palmon et al., 2018, p. 1). 
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reflexivity as tool to support diagnosis (Lambe et al., 2018). There is therefore an 

inconsistency of results about the effects of reflexivity in research. 

Throughout this theoretical background, I will discuss possible explanations for the 

inefficiency of reflexivity. But the main arguments in the papers lie in the idea that a 

necessary level of depth of reflexivity is not achieved or that people do not engage in 

reflexivity process at all (Moreland & McMinn, 2010). In empirical studies with reflexivity as 

an intervention, authors also suggest that participants cannot identify their mistakes during 

reflexivity (Gurtner et al., 2007; Lambe et al., 2018). There is finally the problem of fear of 

mutual criticism that keeps them from discussing during the intervention (Kolbe et al., 2015). 

In our studies, we focused on potential performance improvement as outcomes after 

reflexivity. 

Reflexivity and team learning 

We will now turn to another positive effect of team reflexivity. The reflexivity process 

(used as an intervenion and as a workig habit) facilitates information processing in teams and 

is seen as strongly related to team learning (Schippers et al., 2014; Schippers et al., 2018; 

Vashdi et al., 2007; West, 2000). Indeed, some authors characterize team learning as 

composed of “reflection and action” (Edmondson, 1999, p. 353), thus including reflection as 

part of their definition of team learning. Other authors like Wilson et al. (2007) also consider 

reflection as a prerequisite to group learning and state that “group discussion about 

performance discrepancies that reflect past, present, and future scenarios increases the 

probability of group learning” (p. 1047).  

It is evident that a clear distinction between reflection and learning has not been made 

in the literature (and may be difficult). Schippers et al. (2008, p. 1) talk about “vital self-

regulatory process” to qualify the team reflexivity process and consider that conscious 
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reflexivity also has self-regulatory functions and thus enables teams to learn more from 

previous experiences.  

In summary, many authors see a close link or even an overlap between reflexivity and 

team learning. In the next sessions, I will summarize research related to the process of 

reflexivity.  

The reflexivity process: When, how and about what?  

In this section, I will discuss the contents of the reflexivity process and its ideal 

process as well as the moments when it can take place. 

The structure and content of a reflexivity session – What should be discussed and how. 

Carter and West (1998), when referring to reflexivity as style of a team, distinguished 

between social reflexivity and task reflexivity. As said above, we will not discuss social 

reflexivity. In their scale to measure task reflexivity, items refer to reviewing objectives, 

strategies, and team processes, as well as the preparation to adapt to evolving circumstances. 

Reflexivity thus provides an opportunity to discuss different aspects, such as “what happened, 

why it happened, how things might have turned out differently, and whether task performance 

could be improved” (Moreland & McMinn, 2010, p. 64). During reflexivity, team members 

can identify discrepancies between actual and desired circumstances and identify necessary 

adaptions in order to reach their goals (Schippers et al., 2018; Schmutz & Eppich, 2019; West, 

2012). In a similar vein, Schmutz and Eppich (2019) describe three main principles on which 

reflexivity is based: “(i) Looking back and seeking information (i.e. Can we summarise what 

we have done so far?); (ii) evaluating information in order to acquire a deeper understanding 

of processes, situations or actions (i.e. Why did this treatment work/not work?), and (iii) 

looking forward by planning the action(s) to be taken based on the evaluation made 

previously (i.e. What are our next steps? What will we do differently next time?)” (Schmutz 

& Eppich, 2019, p. 1). Gabelica et al. (2014) consider reflexivity as a proactive feedback 
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process that should include three components: (a) Evaluating or reviewing performance or 

strategies, (b) looking for alternatives and (c) making decisions. During feedback, if those 

three steps are addressed, the reflexivity cycle is completed. 

Schippers et al. (2018) suggest that team reflexivity is powerful and helpful for teams 

to set goals correctly. Reflexivity also helps teams to achieve goals by creating a high 

awareness of the gap between the current situation and the desired results. Schippers et al. 

(2014) propose that a reflexivity intervention might be especially useful during transition 

moments in the team’s life, i.e. during milestones, midpoints or naturally occurring changes 

and interruptions.  

Temporal aspects – when reflexivity occurs. It is important to specify when reflexivity can 

and should occur, as a working style as well as an intervention. From a chronological point of 

view, Schmutz and Eppich (2017) define three moments when reflexivity can occur: pre-

action team reflexivity (briefing before patient care), in-action team reflexivity (deliberations 

during active patient care), and post-action team reflexivity (debriefing after patient care). 

However, it should be pointed out that the idea of reflexivity during ongoing action is fairly 

recent and that reflexivity has long been considered to take place mostly after the action 

(Schmutz, Lei, et al., 2018). 

Pre-action reflexivity represents an anticipation in the team of upcoming activities. 

When occurring before an action, reflexivity allows to save time and to prepare optimally for 

the upcoming action. Teams can thus anticipate upcoming events, and increase their 

situational awareness by predicting possible scenarios in advance. In-action reflexivity 

happens along with the action (action that is thus frequently not prepared for) and implies 

immediate consequences. It includes assessing whether the team focuses on the right issues 

and executes the task correctly; and whether the team therefore concentrates on the action in 

progress in order to adapt it. A team can confirm if actions are correct or adapt them if 
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necessary in a deliberate way. In-action team reflexivity helps teams to stand back mentally 

from the task at hand to handle emerging information (Schmutz & Eppich, 2019). According 

to Schmutz, Lei, et al. (2018), in-action reflexivity is necessary for teams facing extreme 

environments that are complex, dynamic, uncertain and changing, to help them dealing with 

situations that suddenly differ from routine. It is therefore particularly relevant for medical 

teams. The authors also state that this type of reflexivity often emerges as short episodes (up 

to a few seconds in some cases) due to lack of time, varying between short time-out and 

absolute interruptions. It is possible that only some of the team members may be able to take 

part to the discussion if the others are busy with another more urgent or demanding task. In 

their study, Schmutz, Lei et al. showed that teams engaged more in in-action reflexivity in 

non-routine tasks than in routine task, and that in-action reflexivity tends to increase within 

the course of the task. 

In my dissertation, I focus on the third type: post-action reflexivity intervention, 

happening after action. In post-action reflexivity, teams can explicitly review and evaluate 

during the intervention what went well or not in their past performance, and they also have the 

opportunity to plan for future similar performance. Indeed, post-action reflexivity incites to 

self-analyse of own behaviors (Schmutz & Eppich, 2019).  

For the specific example of medical teams, whose work often requires fast immediate 

action because any delay can harm the patient (Hazinski et al., 2015), post-action reflexivity is 

indeed indicated during emergencies (Kündig et al., 2019). In particular situations, teams 

could nevertheless have the opportunity to discuss before action, for example while waiting 

for a patient (Su et al., 2017), to prepare their handling of the situation.  

Reflexivity in relation to transition and action phases. Reflexivity can also be thought in 

relation to the framework and taxonomy of team processes proposed by Marks et al. (2001). 

This theory presents a model of team process where action phases and transition phases 
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succeed one another. Teams engage in taskwork (what they are doing) during the action 

phases and use the transition phases for teamwork (how they are doing the task). Transition 

phases are “periods of time when teams focus primarily on evaluation and/or planning 

activities to guide their accomplishment of a team goal or objective”, and action phases are 

defined as “periods of time when teams are engaged in acts that contribute directly to goal 

accomplishment (i.e., taskwork)” in the theory of Marks et al. (2001, p. 360). 

Tesler et al. (2017) propose that reflexivity begins during the transition phase, 

allowing the team to consider the performance and outcomes from previous episode, and 

adapt strategy for next action. Konradt et al. (2016) developed a model where team reflexivity 

can occur during both transition and action phases. Their model considers transition phases 

the optimal time for reflexivity and action phases compatible with adaptation. After a 

performance episode, feedback represents an important source for reflection: it provides 

information about where improvements and changes are necessary.  

Reflexive behaviors can change during a task. In their study, Gabelica et al. (2014) 

observed team communication and noticed that reflexivity behaviors occurred more 

frequently during the action phase and increased over time. During transitions, reflexivity 

behaviors were less frequent and regular. Not only can reflexivity vary during the task 

execution, but reflexivity habits can also evolve over time in line with the team’s evolution: 

West (1996) considers that the longer a team is together, the less its members will be aware of 

environmental changes and the less reflexive they will become. It is therefore important to 

consider solutions to encourage teams to engage in a process of reflexivity. 

In the next section, I discuss the three steps of the reflexivity process. 

The three parts of reflexivity. Reflexivity process is composed of “three stages or 

components: Reflection, planning, and action or adaptation” (West & Sacramento, 2011, p. 

907) that are illustrated in figure 1. Reflection is the identification and evaluation of task-
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related issues like objectives, strategies, and processes (Konradt et al., 2015). During the 

planning phase, action plans are developed in order to achieve the goals identified in the 

reflection stage (Chen, Liu, Yuan, et al., 2019). Finally, adaptation is composed of the “goal-

oriented behaviors being arrange toward to reducing discrepancies between current and 

desired states” (Chen, Liu, Yuan, et al., 2019, p. 9). We now move on to the dissection of 

these three individual steps. In practice, it is nevertheless difficult to distinguish between the 

three components because the groups move from one step to the other constantly (e.g., micro-

adjustments); they thus are more interrelated than sequential (Widmer et al., 2009). Similar 

stages of reflexivity with different denominations can be found, like in the work of Tjosvold 

(1991) who uses the terms: reflect and learn, prepare and plan, implement and experiment.  

Figure 1 

The reflective process according to West (2000, p. 4). 

 

 

Reflection. Reflection refers to “the consideration of work-related issues” (Widmer et al., 

2009, p. 3). According to West (2000, p. 4), reflection includes “behaviors such as 

questioning, planning, exploratory learning, analysis, diversive exploration, making use of 

knowledge explicitly, planfulness, learning at a meta-level, reviewing past events with self-

awareness, and coming to terms over time with a new awareness”. Information elaboration is 

also a basic component in reflection (Schippers et al., 2007), more specifically information 
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seeking and information evaluating (Konradt et al., 2016). Reflection as the first step not only 

includes consideration of team goals, strategies, and processes (West, 2000), it also comprises 

reflection based on the nature of the problem that the team faces (Moreland & Levine, 1992). 

Reflection can occur before, during or after task execution (West, 2000). Reflection 

before task execution is characterized by joint consideration of team goals, strategies, 

processes, and also the nature of the problem that the team faces (Moreland & Levine, 1992). 

Reflection during task execution involves reviewing whether the team is still on track, 

whether the right problem is being addressed, and whether things are done correctly. 

Reflection after finishing the task is a look back and evaluate how the achievment was 

executed (Schippers et al., 2007). Reflection thus helps to recognize how current ways of 

working or making decisions might have become inadequate due to environmental changes 

(Tjosvold, 1991). West (2000) suggests that reflection phases vary in depth, influencing the 

quality of the process (I discuss further the concept of quality in section “Quality of 

reflexivity” p. 49). 

Planning. During the reflection phase, previous courses of action are contemplated and 

intentions are formed; but before resulting in an action, some planning is necessary (West, 

2000). During this second step, goals are thus defined as well as the plan and ways to achieve 

them (Widmer et al., 2009). Planning behaviors can be goal setting, creating an open 

environment, sharing information related to task requirements, clarifying each team member’s 

roles and responsibilities, discussing relevant environmental characteristics and constraints, 

prioritize tasks, and determining what types of information the team members possess (Stout 

et al., 1999, p. 62).  

Planning can take place before or during the action phase (Widmer et al., 2009). Stout 

et al. (1999) report that teams who planned conscientiously prior to performance developed a 

greater shared mental model of other team members’ informational requirements. Team 
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members were thus able to communicate relevant information to each other before an explicit 

request during high-workload periods, and they made fewer errors during these stressful 

periods. The authors conclude that teams that plan better have a higher performance, even 

with an increased level of workload (e.g., multitasking), and can face several challenges at the 

same time. This is not negligible, especially for medical action teams (definition section 

“Action teams” p. 29), because if the team cannot adapt to important task changes, this can 

reduce their performance. In their study, Weldon et al. (1991) demonstrated that group 

planning (i.e., “what should be done, who should do it, and how and when it should be done”, 

p. 536) and strategy changes moderated the relationship between goal setting and quality of 

performance. These results show the importance of this intermediary step for the reflexivity 

process.  

Action and adaptation. Reflection about prior performance and planning alone are not 

sufficient to lead to changes within a team: Adaptation is necessary as well (West, 2000). It is 

through reflection that decisions are made, but decisions have to be turned into new actions 

(West, 1996). 

“Actions refers to the goal-directed behaviors relevant to achieving the desired 

changes” (West, 2000, p. 6). It the phase where teams can implement new objectives, 

strategies, processes, organizations or environments elaborated in previous phases. This final 

step allows to assess whether the applied changes are satisfying or whether a new reflexivity 

cycle should be undertaken (“behavior regulation cycle” Konradt et al., 2016, p. 165). Once 

actions are implemented, they influence the situation and bring new information to the team, 

and this information should ideally be integrated in a new reflexivity cycle as an ongoing 

process until the goals are reached. This spiral of the reflexivity cycle will bring the team to 

effectiveness (West, 2000). 

I detail different moderators of reflexivity in the following sections. 
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Individual or group reflexivity.Reflexivity exists as an individual or group process (Gurtner 

et al., 2007). The main difference between individual and group reflexivity is that the second 

type involves discussion and behaviors that can be observed (Schippers et al., 2018). Our 

work focused exclusively on the second type (participants in groups of three). The advantage 

of a group reflexivity session is that each member can contribute to the discussion and share 

knowledge with the group (Gurtner et al., 2007), which allows the group to discuss new 

strategies and plan commonly during the reflexivity process. 

On the one hand, individual reflexivity might be relevant for group leaders because it 

gives them the opportunity to plan the task ahead. On the other hand, individual reflexivity 

does not allow leaders to have an overview of the members' points of view, such as the 

difficulties previously experienced or their suggestions for improvement. It also reduces the 

time available to communicate with the team during the reflexivity session if the leader uses 

part of this session individually (Gurtner et al., 2007).  

Surprisingly, Bolinger and Stanton (2014) found that individual reflexivity resulted in 

a greater improvement in decision-making tasks than group reflexivity. Gurtner et al. (2007) 

have also demonstrated a beneficial effect of reflexivity greater for the individuals than for the 

groups in an air-traffic control simulation task. Individuals implemented better strategies in an 

air-surveillance task. These surprising results might be due to familiarity within the team. 

Familiarity may indeed influence the quantity and quality of information discussed in the 

group (Okhuysen, 2001). 

For Moreland and McMinn (2010), the “normal” reflection is an individual process, 

and individual and group reflection might inhibit each other. The authors suggest that 

individual reflection could be the more important for performance and which cannot happen 

during group reflection. 
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Quality of reflexivity.The quality of reflexivity is classically considered to be a question of 

depth, especially for the first step “reflection” (Schippers et al., 2007). Reflection can vary in 

three level of depth: shallow, moderate and deep (West, 2000). The first level shallow, 

consists on reflecting on issues closely linked to the task in hand. There is an example of a 

question that could be asked in a team that illustrate this level: “Do people think we 

communicate information about patients well within this team?” (West, 1996, p. 907). The 

moderate level is a reflection more critical toward the task, for example when providing 

alternative or improvement solutions. A representative example could be: “Let’s think about 

some alternatives in terms of how we could best improve our product design processes” 

(West, 1996, p. 907). The last level, deep, happens when there is an evaluation of the norms 

and values of the organization or the group. Again, West proposes an illustrative example of 

statement: “So we agree that our communication about patients is hampered by professional 

divisions within the team” (1996, p. 907). 

In 2002, Argyris was using the terms “single-loop-”, “double-loop-” and “triple-loop 

learning” to define three levels of learning that are similar to the concept of three levels of 

depth (levels of regulation in learning cycles). This pattern defined by Argyris is meant for 

individuals, especially leaders, to increase their own awareness and competence as well as 

those of their colleagues in problem detection and correction. 

Groups rarely reach a high degree of reflection (Bolinger & Stanton, 2014; Gabelica et 

al., 2014; Kihlgren et al., 2015; Lauritzen et al., 2016; Moreland & Levine, 1992; West, 

2000). Moreover, Moreland and McMinn (2010) invoke the issue of quality to explain why 

reflexivity is not always effective. They consider that some teams do not reach a sufficiently 

deep level of reflexivity and as a result cannot benefit from it. Swift and West (1998) actually 

suggests that at least moderate reflection is needed, and deep reflection is the most useful for 

team learning. 
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Distinguishing between quantity and quality of reflexivity. Konradt et al. (2016) assume that 

the mixed results of reflexivity on performance could be due to the fact that reflexivity 

effectiveness has always been thought of in terms of quantity and not quality. Indeed, without 

distinguishing between both aspects, one cannot identify the portions of superficial reflection 

and those that analyze the situation and its causes in detail (i.e. quality). For example, 

reflecting for a long duration only on a shallow level represents a risk to miss essential 

elements that influence task achievement or make erroneous conclusions. Otte et al. (2018) 

also suggest that a greater reflexivity level can be characteristic in teams who only talk about 

information already known to each member, which is insufficient for a satisfying reflexivity 

process. A deeper reflection would help teams to analyse prior activities in a more accurate 

way and develop a functional plan for future performance. We observe that quality 

differences might thus influence the learning process as well as the team performance, and 

this is a more important matter than quantity. In their study notably, Otte et al. (2018) 

demonstrated that good quality of reflexivity in team predicts performance improvement, 

whereas a high quantity of reflexivity in team was negatively related to performance 

improvement.  

However, both concepts of quantity and quality are not mutually exclusive: they can 

complement and replace each other (Otte et al., 2018). A team readdressing a specific topic 

can for example increase its depth of reflexivity, even if this might need more time (and thus 

more quantity). The authors suggest that in the long term, reflexivity quantity eventually leads 

to quality. 

The reflexivity process can be positively or negatively influenced by group dynamics. 

We present a few of those possible influences in the next sections. 

Reflexivity and information processing.The reflexivity process involves information 

processing and decision-making (Konradt et al., 2016; Schippers et al., 2014). This means that 
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group dynamics can interfere with the reflexivity process, prevent a profitable discussion by 

limting information processing or inducing information-processing failures, and even lead to 

errors. Notably, certain heuristics may limit information elaboration, voicing early concerns, 

as well as the revision of decision making, as it is the case with anchorage bias or 

confirmation bias. Anchoring bias explains that when something is anchored, it is difficult to 

see it differently, and confirmation bias is the tendency to find evidence to confirm one’s own 

perspective on a problem (Kolbe et al., 2019). In this section, I mention some other possible 

sources of interference with information processing and reflexivity, and I then present a 

theory considering reflexivity as a solution to information processing failures. 

The opinion of other group members can influence information processing and 

decision-making. With four studies, Mojzisch and Schulz-Hardt (2010) demonstrated that 

knowing the other team members’ preferences at the beginning of the discussion impaired the 

resolution of hidden profiles tasks (decision-making tasks). This was further explained by 

people paying less attention to the information shared in the discussion when they are already 

aware of other members’ choices.  

We can also mention the phenomena of groupthink and the majority rule. The problem 

of groupthink is that decisions are made with little dicsussion and people dare not speak up 

about their concerns, because they aim towards reducing conflicts and reaching consensus 

quickly (Janis, 1972). This happens in groups with high cohesion who want to respond to 

pressure without tension and make decisions without critical and analytical discussion. 

Regarding the majority rule, Kolbe et al. (2019) consider that there is a general belief that 

deciding according to this rule is fair and efficient. Even if this way of deciding needs indeed 

less time and prevents decision inertia, it still has disadvantages: If a team decides to respect 

the majority rule, team members tend to focus on compromise and omit to share and discuss 

other opinions. 
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During a discussion, group members usually favor discussing information that is 

already commonly held (Larson Jr & Egan, 2018; Stasser et al., 1995). If participants do not 

share the individual information they hold, then all relevant elements cannot be addressed in 

the discussion, and this might impede the functioning of reflexivity and the final decision. 

Groups also tend to agree on a strategy and make decisions early in their work process, and 

not question them before the “midpoint transition” of the work (Gersick & Hackman, 1990) or 

without the occurrence of a major event (Argote et al., 1989). In fact, groups generally do not 

question their work routines (Schippers et al., 2014). Hackman and Wageman (2005) 

therefore recommend to incite teams – notalby through management – to engage in a 

reflexivity process after teammates acquired some experience with the task.  

Reflexivity can thus result in more strategy revision and help teams to focus on their 

experience and benefit from it. However, only encouraging teams to engage in team 

reflexivity might not be systematically beneficial, because some teams tend to focus on 

irrelevant topics (Gurtner et al., 2007; Lambe et al., 2018). Teams should be made attentive to 

the identification of important topics that must be addressed during reflexivity sessions (Otte 

et al., 2018). 

Reflexivity should not be solely depended upon as the the exchange of information. It 

can also be a tool to prevent information processing failures. Based on a literature review, 

Schippers et al. (2014) propose a model where team reflexivity has a critical role in the 

information-processing activity. It can thus help to prevent and reduce some biases in 

decision-making through conscious reflection, which results in more information procession, 

in order to reduce errors and enhance adaptation. More precisely, reflexivity could help to 

avoid: (a) the failure to share and integrate relevant information, (b) failure to elaborate and 

derive implications from information, and (c) failure to revise and update conclusions 

(Schippers et al., 2014, p. 731). Moreover, Schippers et al. (2013) show that members of 
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reflective teams are encouraged to value their own opinions and to practice questioning rather 

than functioning at a habitual and routine level. 

Conditions favoring reflexivity. In order to understand the reflexivity process, it is necessary 

to define which conditions are favorable or unfavorable to the process, like working climate, 

task characteristics or leadership. Working context can favor reflexivity and influence the 

motivation of teams to engage in reflexivity (Schippers et al., 2018). Acutally, as noted by 

Widmer et al. (2009), psychological safety is an essential condition for members of a group to 

dare to take risks, which also means discussing sensitive topics during reflexivity. 

Psychological safety describes “perceptions of the consequences of taking interpersonal risks 

in a particular context such as a workplace” (Edmondson & Lei, 2014, p. 23). Group members 

are more likely to engage in reflexivity activities in a cooperative climate if they do not fear 

peers’ reactions (Collins & Smith, 2006). If group members trust each other, they will speak 

up and express criticisms without worrying that other team members would hold the possible 

error against them (Edmondson et al., 2007). This represents therefore a particular challenge 

for new or ad-hoc teams who do not always know the other team members, like it is the case 

in the medical field.  

Moreover, according to Schippers et al. (2018), team members often implicitly assess 

the importance or the emergency of an issue to decide whether to discuss it or not. A problem 

perceived as less important or urgent is thus less likely to be addressed. The authors even go 

so far as to say that the topic of speaking up is similar to the topic of whistleblowing2, i.e. a 

calculation between costs and benefits. Pointing a problem might mean “put oneself at risk” 

(for example being accused of disturbing the work place, of being a spy, of causing a 

                                                           
2 Whistleblowing is “the disclosure by organization members (former or current) of illegal, immoral, or 

illegitimate practices under the control of their employers, to persons or organizations that may be able to effect 

action” (Mesmer-Magnus & Visweraran, 2005, p. 278). 
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nuisance, or being ignored, according to Mesmer-Magnus & Viswesvaran, 2005; Schippers et 

al., 2018). It is therefore possible that some topics may be deliberately avoided in the 

discussion. 

Leadership styles can also influence reflexivity in teams. Schippers et al. (2008) were 

able to demonstrate a model where transformational leadership is related to more reflexivity. 

Transformational leaders “transform” and motivate their teams, they stimulate them to go 

beyond self-interest, to achieve results above expectations, sometimes even altering the team 

members’ morals, values or ideals (Bass & Riggio, 2006). To return to the study of Schippers 

et al. (2008), transformational leaders led their teams to adopt a shared vision, and this shared 

vision in turn increased reflexivity in teams, which led to higher team performance. There are 

also interesting results regarding other types of leadership. For example, Hirst et al. (2004) 

showed that facilitative leaders (“leaders who promote respect and positive relationships 

between team members, productive conflict resolution, and open expression of ideas and 

opinions” Hirst et al., 2004, p. 312) simulate reflexivity in their team. In her study alongside 

healthcare teams, Somech (2006) found that participative leadership (when decisions are 

made jointly by the leaders and their team, Somech, 2006) was positively associated to 

reflexivity. She also found the same relationship for directive leadership (“providing the team 

members with a framework for decision making and action in alignment with the superior’s 

vision” Somech, 2006, p. 35), but only for high functional heterogeneity teams. The behaviors 

of leaders influence the degree of reflexivity within their teams, but leaders may also 

deliberately encourage their teams to apply reflexivity. Indeed, West (2012) suggests that 

leaders can and should promote reflexivity moments in their team, especially during crisis or 

difficulties, because this might lead to “valuable learning” (p. 260). 

Reflexivity might also be beneficial only under certain circumstances related to the 

task. For example, Schippers et al. (2013) showed that reflexivity was most beneficial for 
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teams regarding learning and future performance when prior performance was weak. 

Schippers et al. (2015) also demonstrated more innovation after reflexivity when prior 

performance was low. West (1996) suggested that reflection may be more useful when the 

task is more complex or less clearly defined. I have presented conditions that may hinder or 

encourage reflective behavior. I will now present some explicit interventions that aim to 

encourage reflexivity. 

Interventions to promote reflexivity. Interventions designed to promote and increase 

reflection behaviors in teams exist. They can be small or simple, but they can be sufficient to 

make an important difference for teams. For example, interventions can help to establish a 

collaborative climate that favors reflection of all information available at the moment 

(Schippers et al., 2018).  

Konradt et al. (2015), propose a study with a guided reflexivity intervention that aims 

to improve team reflective behaviors. They simply use written instructions asking the team to 

(a) reflect on expert knowledge (b) review based on their first performance (c) reflect on 

alternative task strategies and use of expert knowledge for future tasks, and (d) plan how to 

implement these strategies (p. 783). Groups that were in the reflexivity condition showed 

more reflective behaviors and improved their performance more than groups without. This 

intervention is actually similar to the one we used in our studies. We also had a self-guided 

reflexivity session where participants referred to an instruction sheet with questions to discuss 

without an external person leading the reflexivity (for example “what have you done 

sufficiently or well in terms of leadership, communication, and coordination?”).  

Schippers et al. (2014) also think that creating artificial milestones, taking time-outs, 

and creating a culture of reflexivity can provide adequate opportunities and enhance team 

reflexivity. Explicitly including team reflexivity in the team's routine and processes is a way 

to facilitate reflective behaviors and could in the long term increase reflective habits. The 
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authors also propose to establish organizational and team practices in order to identify and 

avoid cognitive shortcomings (called “cognitive repairs”) or team information-processing 

failures. They bring up the idea to implement protocols and cognitive repairs in organizations. 

For example, they give a concrete and easy example, the “five why”. It is simply asking 

“why” five time in a row in the discussion to go beyond surface reasoning and avoid jumping 

to conclusions. Cognitive repairs can also take the form of medical protocols in the healthcare 

world. 

These simple interventions are two very simple examples to encourage teams not to 

stop reflection at a superficial level and to engage in a complete reflexive process. They are 

very easy and inexpensive to implement, and operate on the principle of making the team 

explicitly attentive to the opportunity of engaging in reflexivity. The first study of Konradt et 

al. (2015) used an intervention similar to the reflexivity instructions we used in our studies. 

In the next section, I present the relationship between reflexivity and group processes 

and emergent states. 

Reflexivity, group processes and emergent states 

Reflexivity as a style and an intervention has effects not only on performance, but also 

on the group process and on group emergent states3. Although in my research, I investigate 

predominantly the effects of reflexivity on task and process performance, I shortly summarize 

important aspects of the relationship between reflexivity and group process or emergent states 

that are related to reflexivity – such as shared mental models and transactive memory systems. 

                                                           
3 “Emergent team phenomena emanate from behaviors of group members, and include emergent states, . 

. . emergent team phenomena may be (1) states such as collective cognition, affect, or other relatively enduring 

properties, (2) behavioral patterns such as conversational routines, conflict resolution, or feedback seeking, or 

(3) structures such as sub-groups or hierarchies” (Waller et al., 2016, p. 565). 
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This section can help to understand why reflection positively influences team performance 

and helps to consider its potential effects on other aspects of collaboration.  

The typical content of reflexivity (see section “The structure and content of a 

reflexivity session – What should be discussed and how” p. 41), i.e. that a team reflects on 

how a task should be done, can be linked to the teamwork – taskwork distinction (Marks et 

al., 2001). This concept distinguishes taskwork as processes related to tasks itself, whereas 

teamwork is related to the interaction process and includes communication, coordination, and 

collaboration. A related concept is “timework”, related to temporal aspects of coordination 

(Tesler et al., 2017). Reflexivity is part of explicit coordination, it influences emergent states 

such as shared mental models and transactive memory systems – which then in turn can 

become a foundation for implicit coordination (Burtscher et al., 2010; Cotard & Michinov, 

2020; Marques-Quinteiro et al., 2013; Rico et al., 2008).  

In the following sections, I present the concepts of shared mental models and 

transactive memory systems and relate them to reflexivity. 

Shared mental models. A shared mental model (SMM) is a mental model that is – to some 

degree – shared or common among the team members. A mental model is a structure of 

organized knowledge. It is often described for specific domains, and serves as background of 

actions (Rouse & Morris, 1986). Because the content of mental models heavily depends on 

the specific domain it is applied to, mental models can best be characterized by their 

functions. Rouse and Morris (1986) describe the purposes of mental models as knowledge 

that helps describing, explaining and predicting a system. The term system here is used in a 

very generic way and may well be related to a task (for example CPR) or to a state (e.g., how 

does electricity work). Describing, explaining and predicting requires knowledge about the 

purpose of a system (why does it exist), is function (how it operates), the state (what it is 

doing) and the form (what it looks like) (Rouse & Morris, 1986). 
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The notion of mental models has been adapted for teams (Cannon‐Bowers & Salas, 

2001; Converse et al., 1993), and one of its key points is that the mental model needs to be 

shared. To ensure good coordination, teams need to be “on the same page”, they thus not only 

profit from a good mental model, but this model needs to be shared. A SMM is described as a 

mental model that is to a certain degree overlapping among the team members. Teams with 

SMM have members holding similar conceptions and a common understanding of the 

taskwork, teamwork and timework aspects mentioned above as well as a shared understanding 

of “who is responsible for each task and what the different task requirements are” (Stout et al., 

1999, p. 61). A kitchen staff in a restaurant knows that they have to serve the customers, they 

know how they will prepare the different dishes, and they know that they have to serve a 

whole table at the same time. 

There are different SMMs, relating to different aspects. Mathieu et al. (2000) 

differentiate SMM into shared team mental models and shared task mental models, but shared 

mental models can also be about other aspects (e.g., environment, cooperation processes).  

SMMs have been linked to team effectiveness (DeChurch & Mesmer-Magnus, 2010; 

Mohammed et al., 2010), because they help team members to anticipate other’s needs and 

thus optimize cooperation (Grossman et al., 2017; Stout et al., 1999).  

When engaging in reflection, teams explicitly discuss important aspects of mental 

models, and this facilitates the development of shared understandings within the team 

(Gurtner et al., 2007; West, 1996). “Team reflexivity can provide the mechanism by which 

relevant content can be more fully processed”, influencing not only the understanding of a 

topic, but also the degree of sharedness (Tesler et al., 2017, p. 4). When team members share 

a mental model, they can anticipate what information is needed during debriefing (Rasker et 

al., 2000). There is some empirical work showing that reflexivity may enhance SMM. For 

example, a leader-guided “team self-correction” briefing for Navy officers improved the 
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accuracy of team mental models compared to a control group with “classical” 

briefing/debriefing techniques (Smith-Jentsch et al., 2008). The link between reflexivity and 

performance is believed to depend on the similarity and accuracy of SMMs (Gurtner et al., 

2007). Konradt et al. (2015) also showed an effect of reflection on team perforamnce 

mediated by SMM. 

For ad-hoc teams that cannot rely on a common history, building of a SMM might be 

more difficult. Particularly relevant for this dissertation is that part of a SMM can be present 

even before an ad-hoc team interacts. Indeed, procedures in medicine are often standardized 

and algorithms for treatments exist. An example is the algorithms for basic and advanced life 

support (Nolan et al., 2010; Soar et al., 2015) to be applied when a cardiac arrest occurrs. 

Such algorithms are “imported” by individuals into the ad-hoc group, and in the best of cases, 

when group members start collaborating, a SMM already partially exists (Tschan & Semmer, 

2001). However, for this kind of group, dedicated time for reflection may be particularly 

important for the development of an SMM, and thus, performance.  

Transactive memory system.Another concept related to shared cognition is the transactive 

memory system (TMS). In a nutshell, a TMS is the knowledge within the team of “who 

knows what”, or the memory about the structure of specialist knowledge within a team. For 

example, in a given team, team members know whom to ask regarding how certain decisions 

have been taken in the past; whose birthday it is, or who can give information where material 

is kept. TMSs are characterized by two properties: the combination of knowledge held by 

each member in the group (individual knowledge or specialty domains), and a shared 

awareness of the skills and knowledge of each member of the team (knowing “who knows 

what”) (Wegner, 1987). TMSs thus combine the memories of individuals into a system 

(Wegner, 1987). Individuals are specialized in areas according to their relative expertise, 

skills or previous experiences (Hollingshead, 2001). If other group members know what 
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others know, they can rely on their colleagues to access specific information. TMSs can only 

be developed if there is a specialization (individual member’s knowlege) within the group. In 

addition to this, credibility (members’ beliefs and trust concerning the reliability of other 

members’ knowledge) is important – if other team members do not trust the person holding a 

specialized knowledge, they may not use it (Lewis, 2003). The questionnaire of Lewis (2003) 

also contains the dimension of coordination to describe TMSs. However, in my opinion, this 

third aspects is more a result of TMSs rather than a definitory aspect.  

TMSs are related to performance. Moreland (1999) demonstrated that training people 

together rather than individually encouraged the formation of a TMS, resulting in a better 

group performance. Moreland and Myaskovsky (2000) confirm this idea by showing that 

TMS formation was more important than communication for the group for performance, even 

when participants were trained individually. 

The concept of TMS is also related to reflexivity. Marques-Quinteiro et al. (2019) 

demonstrated that there is a full mediation effect of reflexivity on the relationship between 

TMS and team innovation. They conclude that TMS could be a process to push teams to 

engage in a reflexive action; knowing the expertise field of each members is a support to 

reflection and helps to benefit from it, and this can in turn help teams to reach high 

innovation. Cotard and Michinov (2020) conducted a study with police officers. They showed 

that reflexivity positively influences perceived effectiveness in intervention, and there is a 

partial mediation of TMS on this relation. They conclude that when teams think collectively, 

focusing on the task and using an integrated (coordination-related) TMS, they can build a 

better understanding of the task and its completion. 

It seems plausible that by reflecting and collaborating, the members of a group 

develop their mutual knowledge of each other's areas of expertise and so develop the TMS in 
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the group. Indeed, group performance tends to improve over time parallel to the development 

of TMS, which allow the teams to benefit from each member’s expertise (Lewis et al., 2007). 

The goal of our second study was to identify the content of a reflexivity intervention 

and to observe its consequences. I therefore present in the next sections the means we used to 

collect data, namely medical simulations and the development of coding systems. 

Methods 

In this section, I present two central elements of the methods used in the two papers 

included in this dissertation, namely medical simulations and the development of coding 

systems. I also present some of the methods that have been used to measure reflexivity in 

other research.  

Simulations 

Medical simulation plays an important role in this work, because it was the main 

method used to collect the data for the papers presented in this dissertation. 

Simulation is used as a tool for training in various fields: aviation, military and 

medicine, the latter being relevant to this work. In fact, this method makes it possible to 

explore multiple advanced medical specialties, such as respiratory medicine, emergency 

medicine, pediatrics, surgery, obstetric, anesthesia, endoscopy and nursing (Moorthy et al., 

2005; Riley, 2008). Some skills can be trained individually, and others as a team (Moorthy et 

al., 2005). 

As noted by Schmutz, Kolbe, et al. (2018), environments in the healthcare system can 

be dynamic, complex, and ambiguous. Teams are often confronted by physical, 

psychological, and interpersonal demands and challenges. To complete their work quickly and 

effectively, they must mobilize important resources to face tasks that are often characterized 

by high uncertainty (incomplete information, high variability among patients). Simulation-

based training is a safe way to train teams to handle those complex situations and 
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environments (Eppich et al., 2011; Moorthy et al., 2005). Schmutz, Kolbe, et al. (2018) insist 

on the usefulness of simulation training to help teams to think outside the box, but to develop 

a critical view of ambiguous situations, in order to act accordingly to the conditions and to 

encourage behaviors such as flexibility. 

Riley’s Manual of simulation in healthcare (2008) recommend using simulations for 

physicians’ education and training, not only for medical acts but also for non-technical skills, 

like decision-making or leadership skills training; simulations represent a nice opportunity to 

learn both skills. The challenge of physicians is indeed working with volatility, uncertainty, 

complexity, ambiguity, and problems with delayed feedback such as waiting for test results 

whilst having to make decisions, these situations should also be trained for. Medical 

simulations are also an opportunity to train situation awareness4, teamworking, and 

communication for example (Flin & Maran, 2008). Non-technical skills are key competencies 

in healthcare, because a number of medical errors are believed to be due to deficiencies in 

non-technical skills (Bromiley, 2008). These skills have always been considered important for 

good medical practice, however they are often not explicitly taught in the medical or 

academic curriculum (Flin & Maran, 2008; St.Pierre et al., 2011). There should nevertheless 

be a systematic process to identify the skills required for each profession and each team 

(Bromiley, 2008). 

Medical simulation has become increasingly popular to train medical teams in 

emergency tasks that are difficult to learn in vivo (Marsch, 1998; Salas et al., 2013; Sexton et 

al., 1998), because “learners retain 90% of skills learnt by doing rather than watching” 

(Hamdorf & Davies, 2008, p. 79). In order to enable learning, training must be based on 

                                                           
4 “Perception of the elements of the environment within a volume of time and space, the comprehension 

of their meaning and the projection of their status in the near future” (Endsley 1988, p. 791). 
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clearly defined objectives that also allow for the definition of measurable outcomes (Lake, 

2008). Moreover, a safe environment promotes learning (Huang & Dongilli, 2008). 

Environment in simulation is the key: Because of practical, technical and medical 

reasons, it is often difficult, if not impossible, to study emergency medical cases “on the 

field”. This is why working with simulations has several advantages: (a) they allow to 

investigate emergency cases and medical events that are not planned, (b) it is possible to 

observe team processes from the very beginning, which is interesting as it is during the early 

phase of resuscitation that team building occurs (Riley, 2008), (c) one can observe the teams 

in the simulation without having ethically to intervene if they provide insufficient care 

(Hunziker et al., 2009), (d) simulations offer the possibility to train professionals without 

harming patients or learners (Riley, 2008) and trainees can then appreciate the consequences 

of their mistakes (Moorthy et al., 2005), (e) the self-confidence of learners is not endangered 

in such cases (Riley, 2008), and finally (f) simulations also offer an opportunity to explore 

patient variability (Schmutz, Kolbe, et al., 2018). 

Tools are available to facilitate learning during simulations, especially technology-

facilitator tools. Video recordings or checklists are frequently used in this aim, but they are 

also useful to provide feedback, assess performance and allow a greater realism (Chin, 2008; 

Moorthy et al., 2005). Medical equipment is obviously necessary in the case of medical 

simulations to make the situation realistic and mostly to allow the training of several different 

medical procedures (Chin, 2008), as well as virtual reality is a new technological tool that 

offers new and very realistic training possibilities (Moorthy et al., 2005). In our studies, the 

manikin could blink its eyes, breathe, “speak”, it could be given drugs, and its vital 

parameters could be monitored. 
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Figure 2 

Manikin and simulation room used in our studies 

 

 

In summary, simulations were particularly suitable for our research, both relevant to 

the medical field and to capture non-technical phenomena. 

Simulations and reflexivity. Different authors also used simulation for their research in 

reflexivity as an intervention (e.g., Husebø et al., 2013; Kihlgren et al., 2015; Tesler et al., 

2017) or observed as a working style (Gabelica et al., 2014; Kündig et al., 2019; Schmutz, 

Lei, et al., 2018). Still, reflection and debriefing are also necessary steps after the simulation 

to enable subsequent learning (Hamdorf & Davies, 2008; Husebø et al., 2013; Tannenbaum & 

Cerasoli, 2013), because “it helps people reflect on their actions and thinking” (Oriot & 

Alinier, 2018, p. 3). 

In order to be positive, feedback should be formulated in a constructive way. It should 

include a phase where the trainees give their own evaluation of their performance. Then the 

trainers give the points that were good and those that could be improved on. They have to 

express themselves in a sufficiently specific way (Lake, 2008). 

In our studies, we have sought to answer some of the questions or gaps raised by the 

research. Consequently, we had to create our own measures and coding systems since these 
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were new approaches. In the following section, I present recommendations for the 

development of coding systems. 

Developing coding systems 

For our research, we needed different specific coding systems that did not necessarily 

exist before (used in paper 2). We wanted to measure new aspects that had not been measured 

in previous research to our knowledge (content discussed in reflexivity, adherence to the 

resuscitation algorithm in simulations, discussion of aspects related to the algorithm in 

reflexivity, and quality of reflexivity). We thus developed our own coding systems, based on 

theoretical concepts while adapting to our data. We relied mainly on the technical 

recommendations for CPR in place at the moment of the experimentation (Nolan et al., 2010) 

as well as previous research regarding teamwork (Hunziker et al., 2010; Tschan et al., 2006; 

Tschan et al., 2011). At the same time, the development of coding systems has been guided by 

the practical needs of our data. For example, some teams deliberately set the defibrillator to 

the automatic mode, which is not at all recommended in hospital settings with professionals, 

so we had to take this fact into account. 

We followed the different six steps defined by Tschan et al. (2018) to develop our 

coding system, beginning with a task analysis (step 1). We used a process similar to 

Hierarchical Task Analysis (HTA, Gurtner et al., 2007; Tschan et al., 2011), dividing the task 

into goals and subgoals. We had to define very precisely what we wanted to observe, 

especially to avoid going back over the coding sequence several times. Consideration should 

also be given to the possibility of subsequently analyzing the data collected effectively. To 

take a concrete example of goal analysis, for the coding system “team- and task-related aspect 

discussed in reflexivity” (paper 2), the main goal was obviously to examine the contents 

discussed during a post-reanimation reflexivity session (simulation). We defined two main 

subgoals, team-related communication and task-related communication, then a definition for 
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each subtask with detailed criteria (e.g. “coordination” for team-related communication, and 

“cardiac massage” for task-related communication). 

Regarding the data source (step 2), we could work with the video recordings of the 

simulations, from which we wrote complete transcripts. 

In step 3, we defined our coding units for the codes. For reflexivity content coding we 

used “spoken sentences” (“a sequence of a few words conveying a single thought” Weldon et 

al., 1991, p. 559) as unit. This solution avoids complex grammatical sentence definitions. 

Otherwise our coding units were more objectively observable actions (present or 

absent) defined with precise behaviors, for example for “quality of adherence to algorithm 

during simulation” (in paper 2, e.g. ventilate with two insufflations). 

Step 4 deals with the coding content. We used the framework developed by McGrath 

and Altermatt (2001). They propose to include the four following aspects: temporal aspect, 

actors involved, behaviors of interest and eventual qualifiers (quantity or intensity). If we take 

again the example of team- and task-related aspect discussed in reflexivity coding (paper 2), 

the time of the video was indicated for each spoken unit. The student saying the phrase was 

indicated, as well as the categories of content present. Here, the coding was nominal (present 

– absent), but it was quantified for the reflexivity quality indicators we have developed. 

We have a coding manual (step 5, all manuals presented in Appendices from p. 215) 

for each coding system, providing a description of the coding process, details of each 

individual code with criteria, examples and non-examples. We have carefully updated it to 

each stage of the development of the coding system. 

It took a long time to train the coders (step 6). First it was necessary to become 

familiar with many aspects of CPR, and therefore technical jargon. Several training sessions 

were necessary, followed by debriefing and discussion of the differences between coders and 
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what needed to be clarified, before reaching sufficient inter-rater reliability (<.7, moderate 

level according to McHugh, 2012). 

Tschan et al. (2018) also bring attention to the problem of objectivity; it is sometimes 

difficult to decide whether an action belongs to one or the other behavior. In such cases, the 

context must be considered. 

Performance measures for cardiopulmonary resuscitationThe papers presented in 

this dissertation compare team performances in medical simulation for CPR. St.Pierre et al. 

(2011, p. 201) reviewed different theoretical models of team performance and identify the 

following common dimension across the different definitions: “they share an understanding 

that defines team performance as the result of how (process, throughput) a team utilizes its 

human and technical resources given a specific situational and task context (input factors). 

Results of team performance (output) in healthcare are first of all safe patient care, but also 

error incidence, working climate, and team-member satisfaction”. This definition focuses on a 

general and empirical objective towards which medical teams tend to work. But these 

measures do not give an indication of the work of medical teams: despite ideal management, 

the patient may not survive due to other factors and vice versa. 

In our research, we needed an accurate objective performance measure to compare 

teams for the technical CPR task. To develop our resuscitation performance measures (paper 

1: coordinative performance, time to first defibrillation, paper 1 and 2: hands-on time, paper 

2: time to first meaningful measure), we relied on Tschan et al. (2006): We defined 

performance measures that (a) reflect actual medical performance in a particular situation, (b) 

can be used in the different phases of the experimentation to allow comparison, (c) are related 

to medical algorithms and not team collaboration or communication, to allow to test our 

hypotheses and to distinguish dependent and independent variables (Staw, 1975), and (d) that 

are not self-reported to avoid biases (Holzman et al., 1995). These measures were coded 
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through temporal observation (occurrence of an event at a particular time); for example, the 

occurrence of relevant events whilst the patient had no pulse (hands-on time) or the 

occurrence of the first defibrillation after the beginning of the simulation (first meaningful 

measure). The detailed descriptions of these performance measures can be found in the 

method section of both papers as well as in the Appendix A (p. 215).  

Research has proposed ways to measure reflexivity, including quality and quantity, by 

using questionnaires or observation-based methods. Some of them are presented in the next 

section. 

Measuring reflexivity 

Several attempts have been made to measure reflexivity, usually as self-reports using 

questionnaires. Authors have focused on trying to measure the reflexive behaviors in teams, 

the quality of reflexivity and the quantity of reflexivity. In this section, I give a few examples 

of the existing instruments, first the questionnaires, then the observation. 

Carter and West (1998) elaborated a scale of 16 items, where respondents indicate 

how their team functioned, in order to evaluate reflective behaviors in the team. The scale 

examines “the extent to which a team actively reviews its objectives, strategies, and team 

processes and is prepared to adapt them as necessary to changing circumstances” (p. 588). An 

example of item is “in this team, we modify our objectives in the light of changing 

circumstances” (p. 588). This scale also includes the dimension of how the team deals with 

conflicts (“conflicts are constructively dealt with in this team”, p. 588). Finally, it addresses 

social support among members, well-being within the team and individual development of 

members. 

West (2000, p. 14) proposes a scale to assess reflective behaviors designed for 

individuals, with statements such as “I rarely change my work strategies” or “I often review 

the methods I use to get the job done”.  
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Otte et al. (2017) present the REMINT (‘Reflection Measure for Individuals and 

Teams’), a measure of reflection composed of 32 items with statements such as “we often 

tried to find the cause of problems in our work” or “we made very detailed assessments of 

how successful our procedures were” (p. 304). The scales focus on quantity and quality of 

information seeking and information evaluation. West (2000) developed a reflexivity scale 

with eight questions, as for example “the tam often reviews its objectives” (p. 23). These two 

tools especially aim towards quantify reflexivity behaviors in a self-reported manner.  

In a different approach, Schmutz, Lei, et al. (2018) developed a coding system to 

measure specific behaviors of in-action reflexivity by behavioral observation (and not with 

self-report questionnaires) during a simulation study. They were interested in the evolution of 

those in-action reflective behaviors during the course of actions, focusing on three aspects: 

“(a) Reviewing and situation assessment (looking back and evaluation of past actions and 

information concerning patient history), (b) planning ahead (looking forward), and (c) 

discussing options and inviting input” (p. 756). For each code, they provided definitions and 

instructions for coders, as well as concrete examples. For the code “reviewing and situation 

assessment” for example, they give the following definition: “Summarizing or repeating 

information about patient and work that has been done. Can be seen as an explicit thinking 

process that is said out loud. This code represents a moment of stepping back and 

summarizing and evaluating what has been done. The code differentiates itself from single 

detached expressions which can include similar information but do not have the character of 

stepping out of the situation (e.g. “pulse is bad”, “we already provided adrenalin”)” and the 

following example: “Ok, we have an unresponsive 6-month old boy with fever and increased 

heart rate. We already administered adrenaline and draw blood for the blood gas analysis and 

pulse is very high now” (Schmutz, Lei, et al., 2018, p. 756).  
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Research has also focused on measuring the quality of reflexivity, that is often viewed 

as a question of depth (Schippers et al., 2007). Bolinger and Stanton (2014) and Kihlgren et 

al. (2015) developed coding systems to describe levels of depth of reflexivity by observation. 

In the study of Bolinger and Stanton (2014), there are three levels described (descriptive 

reflection, benchmarking reflection and mega-strategic reflection). In the work of Kihlgren et 

al. (2015), there are five different levels of reflective utterances (from descriptive statements 

to critical reflection on ethical and political issues). Both studies report that participants rarely 

reflected in the deepest level; they rather tend to remain on a superficial and descriptive level. 

Actually, in the results of Kihlgren et al. (2015), participants were novice physicians and they 

did never reflect in the last two levels of reflexivity.  

In reality, few previous studies have assessed the quality of reflexivity, and only few 

of those studies assessed quality by way of observation (Otte et al., 2017). This is one of the 

innovations of our study. We developed our own coding system with two different indicators, 

because we wanted to assess aspects that had not been studied to our knowledge. All the 

details of the measures we developed are presented in paper 2, and the coding manuals are 

presented in Appendices (from p. 215). 
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3. Thesis articles 

This section presents the two papers included in this dissertation. The first one is a 

published scientific article, and the second one is a basis for one or two future scientific 

papers. 

Because there are only two papers in this dissertation, I chose two present them 

together in one chapter, one after the other. For each paper I first briefly introduce the content. 

The reference information about the paper 1 and date of publication are presented. For paper 

2, I explain the context. For each paper comes then the abstract, and finally the article itself. 

The first paper is presented with a neutral layout different than in the published versions 

because of copyright reasons. In the table 1 below, I summarize the topics covered in paper 1 

and 2. 

All the coding systems are presented in the Appendices at the end of the dissertation 

(from p. 215). The literature for each paper is presented after the paper. 

Table 1 

Summary of themes investigated in paper 1 and paper 2 

 

Aspects investigated 

Paper 1  Effects of reflexivity on performance – vs control group 

Paper 2  (Effects of reflexivity on performance – vs control group) 

 Compare performance improvement in different reflexivity 

conditions 

 Engagement in reflexivity, respect of instructions 

 Focus of discussion (according to condition) 

 Time used to reflect 

 Topics discussed related to the task 

 Reflexivity temporal structure 

 Reflexivity process 

 Quality of adherence to algorithm 

 Aspects of adherence to algorithm discussed in reflexivity 

 Quality of reflexivity 

 Scope of reflection 

 Unresolved disagreements 
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Paper 1 

More than experience: a post-task reflection intervention among team members 

enhances performance in student teams confronted with a simulated resuscitation task – 

a prospective randomised trial 

The first paper focuses on reflexivity as intervention to help teams increase their 

performance. Results showed that participants really engaged in short self-led post-action 

reflexivity, and that these reflexivity sessions enhanced basic resuscitation behaviors (better 

hands-on score, better coordinative performance) in ad hoc groups compared to control 

groups. This paper has been accepted for publication in December 2018 and was published in 

2019. 

Reference 

Kündig, P., Tschan, F., Semmer, N. K., Morgenthaler, C., Zimmermann, J., Holzer, E., ... & 

Marsch, S. (2020). More than experience: a post-task reflection intervention among team 

members enhances performance in student teams confronted with a simulated resuscitation 

task—a prospective randomised trial. BMJ Simulation and Technology Enhanced Learning, 

6(2). 
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Abstract 

Background 

Teams that regularly step back from action and deliberately reflect on their 

performance and strategies show higher performance. Ad hoc emergency teams with 

changing team composition cannot develop such habits but may engage in short postaction 

reflection to discuss shortcomings of past performance and potential adaptations of their 

strategies for future similar tasks. This study aimed to test the effect of a short postaction self-

led reflective team briefing on resuscitation performance in a simulator setting in terms of 

three performance parameters: hands-on time, coordination between chest compression and 

ventilation, and defibrillation. 

Methods 

We performed a randomised controlled trial including 56 ad hoc formed teams of three 

fourth-year medical students each. All groups performed a resuscitation task, followed by a 

self-guided reflective briefing, based on a general instruction (n=28 teams), or an unrelated 

discussion session (control condition; n=29), followed by a second resuscitation task in the 

same team composition. 

Results 

Adjusted for performance in the first task, teams in the reflection condition showed 

higher performance gain in the second resuscitation than teams in the control condition (6.21 

percentage points (95% CI 1.31 to 11.10, p<0.001)) for basic hands-on performance; 15.0 

percentage points (95% CI 2 to 28, p<0.001) for coordinative performance but non- 

significantly lower performance for defibrillation (−9%, 95% CI −27% to –9%, p=0.312). 
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Conclusion 

Even very short self-led postaction reflective briefings enhance basic resuscitation 

performance in ad hoc groups but may not influence more complex aspects of the task. We 

recommend including short self-led team debriefings as part of simulator training.  
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More than experience: a post-task reflection intervention among team members 

enhances performance in student teams confronted with a simulated resuscitation task – 

a prospective randomised trial 

Introduction 

Many medical emergencies are dealt with by very closely cooperating teams. 

Performance of such teams depends, among other aspects, on the quality of team 

collaboration.1 It is thus imperative to find ways of improving team collaboration in medical 

emergencies. Team training is an effective means to influence teamwork; it improves 

outcomes such as medical performance, patient outcomes and patient safety. 2 3 

An important way to support team learning involves team members stepping back 

from the action, engaging in deliberate reflection about their past performance and their task-

related and collaboration-related strategies and discussing strategies for future tasks.4 5 Team 

training providing an opportunity to engage in such reflective phases has been found to be 

particularly effective.6 7 

However, team learning does not only take place during formal training. Previous 

studies found that teams that develop habitual routines to regularly engage in reflection show 

higher performance and more innovation.5 7 8 As developing routines presupposes 

membership continuity over time, these findings mostly apply to teams with a history of 

collaboration9; such temporal and compositional team stability is rare in medical settings.10 11 

Particularly in emergency situations, teams often are formed ad hoc and collaborate for only a 

short period of time and then disband,12 making it unlikely to develop routines of reflection. 

Nevertheless, ad hoc teams can engage in short reflection before, during or after collaboration 

to enhance performance. Studies in other fields,13 but also in medicine,14–18 showed mostly 

positive effects of short reflection phases for ad hoc teams.  
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In everyday practice, medical teams are encouraged to engage in reflective 

discussions—often called briefings.19 A recent overview on reflective briefings in medicine20 

distinguishes briefings by their temporal position with regard to the task. In preaction 

briefings, teams reflect and discuss before collaboration and reflect about the upcoming tasks 

and the optimal preparation of the team (eg, team timeouts in surgery21; huddles before 

starting a complex task22). In-action reflection takes place during an ongoing task, when the 

team halts all but life-saving activities and engages in a briefing with the goal of optimising 

present care or adaptation to changing task conditions. In postaction briefings, teams reflect 

after the task (eg, mortality and morbidity conferences23) and analyse past performance with a 

focus on future, similar tasks.  

For emergency situations, which are the focus of the current study, preaction briefings 

are possible only under very specific circumstances (e.g., while waiting for a patient to 

arrive24). However, most emergencies require immediate action, and even short delays may 

harm the patient.25 In-action briefings may also be very difficult to carry out, particularly if 

the patient needs constant attention and team members cannot interrupt the action to focus 

their attention on a briefing. Thus, postaction briefings seem most promising for team learning 

of ad hoc emergency teams. Previous research shows that reflective postaction briefings have 

greater impact if they are led by an expert6 26 or by a team leader,27 and they yield better 

results if performance feedback is provided.17 As objective feedback or an expert adviser are 

often not available after an emergency, the question arises if postaction briefings relying on 

team self-guidance can be valuable. There is little empirical evidence that self-led postaction 

briefings improve performance.  

The main goal of the current study is thus to test the effects on performance of a short 

self-led postaction briefing intervention in ad hoc teams of first responders performing a CPR 

in a simulator setting.  
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Primary endpoint is resuscitation performance when treating a patient suffering a 

cardiac arrest by teams that engaged in a short postaction briefing after a previous, similar 

task, as compared with teams that did not. As performance is multidimensional,28–31 it is 

important to distinguish several components of performance. Based on the resuscitation 

algorithm,32 we assessed basic performance (measured as hands-on or flow time), 

coordinative performance (coordination between chest compression and ventilation) and 

defibrillation performance.   
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Methods 

Participants and setting 

This prospective observational study was conducted in the simulator room of an 

intensive care unit (ICU) at a midsize European University Hospital. All participants provided 

signed informed consent. Participants were fourth-year medical students, which are a good 

representation of medical professionals with a theoretical knowledge base (they all had 

theoretical knowledge of symptoms of cardiac arrests and cardiopulmonary resuscitation 

[CPR]) but limited hands-on practice and limited collaboration practice for medical tasks. 

This work was supported by the Swiss National Science Foundation, grant #149734.  

Participants were assigned to teams of three according to their scheduling preferences. 

Because all medical students were part of the same cohort, members working as a team may 

have known each other, but they did not have common working experience. The students 

were blind to the goal of the study.  

The patient simulator used consists of a high-fidelity manikin that was controlled 

remotely by the operator (Meti, Medical Educational Technologies, Inc). It has realistic 

physiological features, including the ability to talk (through a connection to the control room). 

The simulator room was equipped as a standard ICU patient room, with one wall as a one-way 

mirror that allows the observation from the control room.  

Study design 

This is a prospective, randomised controlled trial. The teams were first confronted 

with a patient suffering a cardiac arrest (task 1; see figure 1). After this, they were randomly 

assigned to either a discussion task unrelated to resuscitation (control group) or to a self-

guided reflective postaction briefing. All teams then performed a second resuscitation task in 

the same team composition (task 2). We excluded one team from analysis because they 

misdiagnosed the patient’s condition in the second task and were joined by a confederate to 
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successfully terminate the task. Of the 56 remaining groups, 29 were in the control condition 

and 27 in the briefing condition.  

Figure1 

Study design  
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Scenario and self-led briefing intervention 

On arrival, the students were shown the simulator room and the manikin. They were 

then asked to wait in the hallway as a team. A confederate nurse stayed in the room 

throughout both scenarios but intervened only when asked.  

Task 1: cardiac arrest 

The confederate nurse met the group in the hallway and instructed them to intervene 

with an emergency in the simulator room. A manual defibrillator was available in the room. 

The nurse explained that the patient did not feel well after a diagnostic procedure and that he 

was asked to lie down. On entry of the group, the patient was lying on the bed and was 

unresponsive, not breathing and with no palpable pulse. A monitor displaying the patient’s 

cardiac rhythm showed ventricular tachycardia. The team had to diagnose the cardiac arrest 

and initiate resuscitation. The patient did not regain spontaneous circulation regardless of the 

actions of the team. Three minutes into the resuscitation, the team was interrupted by a 

confederate.  

Briefing intervention 

After the interruption, the teams assigned to the self-led briefing condition were 

handed a sheet with instructions on how to reflect. The instructions were adapted from other 

studies16 17 20 33 and contained a suggestion to discuss and look back at the situation just 

experienced, analysing: (A) what went well, (B) what did not go well and why and (C) 

discussing strategies on how to proceed, should the team encounter a similar situation again. 

Teams did not have access to electronic or other sources of information during the briefing. 

After 3 min of discussion, the team was interrupted by a confederate and asked to proceed to 

the next patient.  
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Control group 

The teams assigned to the control group where ask to huddle around an X-ray display 

board displaying a thorax and were given basic patient information about another patient. The 

team was asked to diagnose the patient’s condition (a pneumothorax) and provide treatment 

recommendations. After 3 min of discussion, the team was interrupted by a confederate and 

asked to proceed to the next patient. The task of the control group was chosen to be similar in 

all aspects (talking about a medical problem as a group) with the exception of the content of 

the discussion. Thus, it can be ruled out that effects of the intervention are actually due to the 

fact that intervention groups simply spent more time together, independent of the specific 

content of these discussions.  

Task 2: cardiac arrest 

After the discussion sessions, the teams were immediately introduced to the next 

patient. The confederate handed over patient information and told the team that the patient 

was not feeling well after an ambulatory stress ECG. The team was asked to interview the 

responsive patient with the aim of providing a recommendation on whether the request of the 

patient to leave the hospital could be granted. During the interview, the patient complained of 

pain in the legs (from cycling) and provided standard answers to medical and demographic 

questions. Two minutes into the interview, the patient said that he felt dizzy, then became 

unresponsive, closed his eyes, stopped breathing and had no palpable pulse. The monitor 

showed ventricular tachycardia, and the team had to recognise the situation as a cardiac arrest 

and start CPR.  

Measures 

Three performance measures were derived from the in-hospital resuscitation 

algorithm32 and adapted to the simulation scenario: 
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Percent of hands-on time (hands-on performance) measures basic CPR efficiency as 

percentage of time the team provided uninterrupted chest compressions, ventilation or 

defibrillation on the pulseless manikin. Five seconds before and after defibrillation were 

counted as hands-on time to account for the shift between chest compressions and 

defibrillation and to allow for controlling of defibrillation effects.  

Coordination between chest compressions and ventilation (coordination 

performance) was assessed by two independent observers based on video recordings and 

consisted of two subscores. Synchronisation between chest compressions and ventilation was 

rated on a four-point scale (0=chest compressions and ventilation overlapping during the 

whole procedure; 1=chest compressions and ventilation overlap more often than alternate; 

2=mostly alternating, some overlap; 3=chest compression and ventilations never overlap). 

Correct application of the 30 (chest compressions) to 2 (ventilations) rule was coded as 0 (if 

not observed) and 1 (observed). The two measures were combined with equal weights into 

one indicator and transformed so that optimal coordination performance yielded a score of 1.  

Defibrillation performance was assessed by two independent observers, based on the 

recordings, and consisted of two subscores: Compression/ventilation cycles were coded as 

incorrect (0) or correct (1) depending on whether they conformed to the number of chest 

compressions/ventilation cycles between two defibrillations (five according to the 

resuscitation algorithm in 2010). Minimising the pause between CPR and defibrillation was 

based on the time of interruption between CPR and defibrillation and coded as 0 (if more than 

10 s), 1 (between 6 s and 10 s) or 2 (between 0 s and 5 s).32 The two measures were combined 

into one indicator with equal weights and adjusted to measure defibrillation performance 

between 0 (minimal) and 1 (maximal performance). Defibrillation performance was assessed 

for task 2. For task 1, it was assessed whether (1) or not (0) the team attempted to defibrillate.  
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Objectives of the study 

Primary goal was to assess the effect of the reflective briefing intervention on three 

aspects of resuscitation performance: hands-on time, coordination between chest compression 

and ventilation and defibrillation performance.  

Statistics 

We used analysis of covariance to assess differences in performance between 

conditions in the second task. To adjust for the effects of having practised this task, we 

included the respective performance score of task 1 as covariate for hands-on and 

coordination performance. Because only half of the groups attempted defibrillation in task 1, 

we included defibrillation attempt, coded as yes (1) or no (0), as covariate when evaluating 

defibrillation performance in task 2.  

Performance measured as percentages (hands-on performance) was arcsine 

transformed; statistical values are reported based on the transformed variables but descriptive 

results as percentages and proportions. Analyses were performed with IBM SPSS Statistics 

for Windows, V.24. P<0.05 was considered statistically significant.  



 

87 

Results 

Demographic characteristics and gender composition of the teams are displayed in 

table 1. Six students did not provide data on age. The unbalanced gender team composition 

reflects the current gender distribution of medical students.  

Table 2 summaries the results for all performance measures; figure 2 illustrates the results.  

Hands-on performance in the first task was a significant and independent predictor of 

hands-on performance in the second task. Teams in the briefing condition increased their 

performance by 16.8 percentage points between task 1 and task 2, while teams in the control 

condition by 8.6. After adjusting for performance (experience) in the first task, hands-on 

performance gain was 6.21 percentage points larger for teams in the briefing condition as 

compared with teams in the control condition (table 2).  

Table 1 

Participant demographics and team gender composition  

Participants (N = 168 participants)    

Age  Mean (SD) 24.44 2.36 

Females  n (%)  117  69.64  

Males  n (%) 21 30.36 

Year of study  Mean (SD)  4  0  

Team composition (n = 56 groups)    

All female n (%) 17 30.36 

Two females, one male  n (%)  28  50.00  

One female, two males  n (%) 10 17.86 

All male  n (%)  1  1.79  
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Table 2 

Effect of the briefing intervention on hands-on resuscitation performance, coordinative performance and defibrillator performance 

 Unadjusted results Adjusted results Statistical parameters 

 Before intervention After intervention After intervention Difference in performance 

(intervention – control) 

   

 Task 1 control Task 1 briefing Task 2 control Task 2 briefing Task 2 control Task 2 briefing  df  

                   

  

M 

 

SD 

 

M 

 

SD 

 

M 

 

SD 

 

M 

 

SD 

 

M 

 

SE 

 

M 

 

SE 

 

M 

Lower 

95% CI 

Upper 

95% CI 

 

F 

  

P value 

 60.04 16.90 56.36 14.82 68.63 13.68 73.16 8.63 67.82 1.69 74.03 1.75 6.21 1.31 11.10    

                32.91† 1 <0.001 

                6.09† 1 0.017 

 0.64 0.35 0.69 0.31 0.65 0.34 0.83 0.26 0.66 0.04 0.81 0.05 0.15 0.02 0.28    

                35.77 1 <0.001 

                5.51 1 0.023 

 65.50%‡  74.10%‡  0.50 0.31 0.47 0.30 0.50 0.06 0.47 0.06 -0.09 -0.27 0.09    

                1.04 1 0.312 

                0.19 1 0.663 

Note. N = 56 teams. 

*Adjusted for performance in task 1 (experience). 

†Statistics are based on arcsine transformation of performance scores. 

‡Experience for defibrillation performance represents whether the team defibrillated or not within task 1. 

M, Mean. 
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Figure 2 

Illustration of performance gains by briefing for all three performance measures. To allow 

comparability, hands-on performance is expressed in proportions. Data are displayed as 

means and 95% CIs of performance gains/losses for teams in the briefing condition as 

compared with the control condition. Hands-on and coordinative performance gains were 

significant; defibrillation performance gains were not significant. 

 

 

Coordination performance in the first task was also a significant and independent 

predictor of coordination performance in the second task. Teams in the briefing condition 

increased their coordination performance significantly more than teams in the control 

condition: after adjusting for coordination performance in the first task, performance gain for 

teams in the briefing condition was 0.15 points (or 15%) larger than for teams in the control 

condition (table 2).  

Teams in the briefing condition showed a slight, but non-significant, lower 

defibrillation performance in the second task than teams in the control condition (−0.09 

points or −9%). Experience with defibrillation in the first task was not a significant predictor 

for defibrillation performance in the second task.  
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Discussion 

A 3 min self-led postbriefing after a resuscitation task increased performance in a 

subsequent, similar task in ad hoc teams of fourth-year medical students as compared with 

teams in a control group discussing other issues. Results are adjusted for performance in the 

first task, which therefore cannot explain the results.  

The briefing enhanced basic hands-on and coordination performance but not 

defibrillation performance. Hands-on performance represents basic aspects of resuscitation 

and is particularly affected if teams have problems initiating the resuscitation or if 

interruptions occur.34 Coordination performance also represents basic coordinative aspects of 

the task, as it measures the correct number of chest compressions and ventilation and their 

appropriate alternation. We therefore conclude that the briefing positively influenced basic 

aspects of task performance.  

Although experienced task difficulty depends to some degree on the individual, 

defibrillation performance can be regarded as representing performance of more complex35 

and more advanced aspects of the task; it was not improved by the briefing. Two reasons may 

explain this result. First, the briefing instructions specifically asked the teams to reflect on 

their previous experience. As about half of the teams did not attempt defibrillation in task 1, 

defibrillation may not have been discussed in these teams during the briefing if they followed 

the instruction to reflect on their past experience. Second, other studies did not find effects of 

reflective briefings on performance if briefings were not combined with additional 

information or feedback,17 36 not led by an expert,33 or if teams were not trained in 

reflecting.19 Other authors also emphasised that the quality of (self-led) debriefings is often 

low.37 Such aspects are likely to increase in importance as the complexity of tasks increases. 

It could thus be that the quality of the briefings was sufficient to increase basic aspects of 
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performance but not more complex ones. Particularly, the latter aspect can be addressed in 

the expert-led debriefing after the simulator session.38  

Self-led briefings without an expert may not only have positive effects, as there is a 

risk that erroneous information may be discussed and negatively influence subsequent 

performance. (We thank one of the reviewers for emphasising this aspect.) Unfortunately, we 

have no information about the content of the reflective briefing and therefore cannot assess 

the accuracy of the information discussed. As an approximate test to identify potential 

negative effects of briefings, we compared the proportion of groups with decreasing 

performance in the second task as compared with the first task across conditions. Hands-on as 

well as coordinative performance was both worse in 2/27 (7.4%) of teams in the briefing 

condition but in 7/29 (24.1%; hands-on) and 6/29 (20.7%; coordinative) of teams in the 

control condition; these differences did not reach conventional statistical significance levels. 

These results do not rule out negative effects of briefings, but they do indicate that negative 

effects may be the exception and may be offset by the positive effects of the briefing as 

compared with no briefing. Note that for defibrillation performance, such an analysis could 

not be done, as many teams did not defibrillate in the first tasks.  

This study has limitations. First, it is an experimental study based on a cohort of 

fourth-year medical students. Although they represent relatively unexperienced medical 

professionals quite well, real ad hoc resuscitation teams are likely to be interdisciplinary and 

composed of professionals with different levels of experience; this limits the generalisability 

of the results to medical practice. In addition, because participants are from the same cohort, 

we cannot control for the effects of prior training experiences they may have together. 

Another limitation is the relatively small sample size. Furthermore, we did not have 

information on the content of the briefing discussions; therefore, we could not assess the 

accuracy and level of expertise of the briefing discussion, nor to what degree the teams in the 
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briefing condition may have addressed specific performance shortcomings in task 1. Further 

studies should investigate the content of such briefings.  
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Conclusions 

Learning how to reflect on one’s own teamwork and task performance is an important 

skill39; in the optimal case, this skill is itself part of a training. This study shows that in 

simulation training, teams are capable to engage in self-led debriefings and profit from them, 

although in a limited way, that is, for basic aspects mainly. Evidently, the self-led debriefing 

is part of the simulation experience and should be discussed in the postsimulation expert-led 

briefing33 38 to assure that all relevant aspects were discussed accurately and to discuss the 

process and potential difficulties of a self-led briefing.  

For everyday practice, the results underscore the utility of even very short self-led 

post-task briefings. The mean length of post-action debriefings in trainings is 17 minutes, 

according to a meta-analysis.40 Although they may be more effective than shorter ones, such 

long briefings constitute major interruptions of ongoing work and therefore are not very 

likely to be implemented into everyday practice. Our study showed that engaging in a 3 min 

briefing increased performance on a subsequent similar task by 6 percentage points for basic 

hands-on performance and by 15 percentage points for coordinative performance. Such a 

cost-effective and feasible intervention may thus be worthwhile to introduce. The debriefing 

instructions to look back at the task, analyse what went well and what did not, and to develop 

plans for a similar task could well be used in everyday practice. To avoid negative effects of 

inaccurate knowledge, teams should be encouraged to look up information or seek expert 

advice if they detect knowledge gaps or insecurities during the briefings.  
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Paper 2 

Dissecting team reflexivity in ad-hoc medical teams: effects on performance and 

an analysis of reflexivity content, structure and quality 

The second paper combines different themes and aims to fill gaps in the literature. Its 

genesis is also based on the issues raised by the paper 1. The main goal was to compare the 

effect of different reflexivity conditions (focused on team-related aspects, task-related 

aspects, or combination of both team- and task-related aspects). Previous research has not 

focused on the content discussed during reflexivity sessions. This is why we analyzed the 

reflexivity session content in order to investigate whether people follow reflexivity 

instruction and engage in reflexivity. We also aimed to investigate if participants were able to 

identify their weaknesses and mistakes regarding the resuscitation algorithm, if they 

addressed them in the reflexivity session, and if they could correct them.  

Finally, we were also interested in reflexivity quality. We developed our own quality 

(unresolved disagreements and scope of reflexivity) indicators in order to know the 

importance of reflexivity quality on performance increase.  
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Dissecting team reflexivity in ad-hoc medical teams: effects on performance and 

an analysis of reflexivity content, structure and quality 
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Abstract 

Team reflexivity (the extent to which group members overtly reflect upon the group’s 

objectives, strategies, and processes and adapt them to current or anticipated (…) 

circumstances) helps teams to improve performance, even if research results are somewhat 

contradictory, particularly, if reflexivity is used as an intervention in ad-hoc teams.  

In this study, we investigated effects of three different reflexivity foci on performance, and 

analyzed aspects of the reflexivity process in order to investigate how reflexivity can 

influence team performance. 

In an experimental study, we used reflexivity-as-intervention in teams of three 

medical students between two simulated cardiopulmonary resuscitation tasks. All data are 

based on observation. Based on task- and collaboration requirement analyses of 

cardiopulmonary resuscitation, we developed and compared a task-focused, team-focused or 

combined reflexivity intervention. Answering concerns by Moreland and McMinn (2010) 

about the competence and willingness of teams to engage in reflexivity, we assessed whether 

teams followed the reflexivity instructions, whether teams addressed their weaknesses during 

reflexivity, and whether performance improvement was higher in subtasks with low initial 

performance. Finally, we investigated to what extent quality of reflection (unresolved 

disagreements and scope of reflection) influenced performance improvement. Our results 

show that reflexivity-as-intervention has positive effects on performance compared to a 

control condition, with teams in the team-focused condition benefitting the most. Teams 

engaged in reflexivity and followed the instructions with regard to content and temporal 

sequence of the discussion. However, team only partially their weaknesses in initial 

performance during reflexivity. Moreover, discussing specific aspects of the task during 

reflexivity did not improve these aspects subsequently (except for leadership), even when 

they were low in prior performance. Finally, teams reached rather low quality of reflexivity 
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even if quality influenced subsequent performance. Teams also experienced few 

disagreements, but these can also hinder performance. We conclude that reflexivity has an 

interesting potential for teams, but teams have problems using reflexivity well. 

 

Keywords: Team training, group reflection, group reflexivity, team briefings, medical 

simulation, cardiopulmonary resuscitation, action teams, cardiopulmonary resuscitation  
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Introduction 

Team reflexivity, defined as “the extent to which group members overtly reflect upon 

the group’s objectives, strategies, and processes and adapt them to current or anticipated (…) 

circumstances” (West, 1996, p. 599) has been related to higher team performance and/or 

innovation (Schippers et al., 2015; Widmer et al., 2009). The relationship between team 

reflexivity and team processes, emergent states and outcomes are studied in field studies that 

assume that reflexivity is a relatively stable behavior of teams (Carter & West, 1998; Hofhuis 

et al., 2018; Schippers et al., 2012; Schippers et al., 2007), as well as in experimental or 

interventional studies (Gurtner et al., 2007; Kneisel, 2020; Konradt et al., 2015). The latter 

studies use reflexivity-as-intervention: Teams are asked to reflect, and their group process or 

performance is compared to a control group that does not reflect or reflects differently. In 

contrast to field studies that conceptualize reflexivity as a behavioral style of real teams that 

have a history of collaboration along with member and task familiarity, experimental studies 

are most often conducted in no-history ad-hoc teams.  

Studies with a reflexivity-as-intervention paradigm found positive effects of 

reflexivity on performance (Gurtner et al., 2007; Kneisel, 2020; Konradt et al., 2015; Muller 

et al., 2008; van Ginkel et al., 2009), but boundary conditions exist (Gabelica, Van den 

Bossche, De Maeyer, et al., 2014; Tesler et al., 2017); and under certain circumstances, 

reflexivity even had a negative impact on performance (Nederveen Pieterse et al., 2011). 

Despite contradicting results on performance, some authors express enthusiasm about 

reflexivity interventions (Schippers, 2012; Schmutz & Eppich, 2017; Schmutz & Eppich, 

2018), whereas others are more critical. The clearest manifestation of skepticism about 

reflexivity-as-intervention was formulated by Moreland and McMinn (2010). In their own 

reflexivity-as-intervention study, they did not find any effects on performance, but reported 

some interesting observations: For example, their teams, asked to reflect between similar 
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tasks, did not follow the experimenters’ instructions during the reflexivity session and did not 

use the allotted time (a few minutes) to reflect. The authors thus questioned whether teams 

were willing and able to engage in a meaningful reflection. Other studies questioned the 

quality of the reflection process: For example, Gabelica and colleagues (2014) found that 

teams often did not reflect according to the ideal structure that starts with looking back, 

analyzing past performance (and addressing weaknesses) and then looking forward and plan. 

Some authors also suggested that the quality of the reflection was not sufficiently high to 

influence future performance (Moreland & McMinn, 2010; Swift & West, 1998). This 

critique is not unfounded: Although team members are aware of the necessity to plan and 

coordinate (Putnam, 1979), groups often fail to switch from the task level to the strategic and 

coordinative teamwork level (Zellmer-Bruhn et al., 2004). In addition to those difficulties, 

Moreland and McMinn (2010) suggested that social aspects, such as conflicts and the 

reluctance to criticize each other, may influence the reflexivity process.  

All these criticisms imply that it may be worthwhile to have a closer look at the 

reflexivity process itself. In the present study, teams of medical students were asked to treat 

two similar medical emergency tasks and to engage in a reflexivity session between the two 

tasks. One of the goals of this study was to test effects of three different reflexivity 

interventions (task-focused, team-focused, combination of both) on performance. Another 

goal was to analyze the content of the reflexivity session.  

Despite the fact that team reflection necessarily involves open discussion (Schippers 

et al., 2018) and can thus be observed, only few studies have done so and provide detailed 

analyses of the reflection process itself. We thus “dissected” the reflexivity as well as the 

team process to investigate whether teams engaged in reflexivity according to the 

instructions, whether teams addressed their weaknesses during reflexivity (Schippers et al., 

2013), and whether performance improvement was particularly high in task domains with 
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low initial performance. Finally, we investigated whether social aspects (unresolved 

disagreements) and the quality of reflexivity (scope of information integration) influenced 

performance gains between task 1 and task 2. To avoid self-report biases, all analyses are 

based on behavioral observation data.  

This study contributes to the literature in responding to some of the criticisms of 

Moreland and McMinn (2010), in investigating aspects of the reflexivity process and its 

relationship with the team processes before, but also after the reflexivity intervention.  

Team reflexivity process 

To achieve high performance, individuals, teams and organizations profit from 

reflecting upon their actions (Schön, 1938). The difference between reflection and action in 

teams is well represented in the distinction between taskwork (action phases, when teams 

execute tasks) and teamwork (transition phases, when teams engage in evaluation and 

planning activities) (Marks et al., 2001, p. 360); reflexivity clearly belongs to transition 

phases.  

In his initial work, West (1996) conceptualized team reflexivity as a measurable 

characteristic of a stable team (Vashdi et al., 2007). Indicators of high team reflexivity are 

well represented by the questionnaire items used to measure the concept, such as “we talk 

about different ways in which we can reach our objectives, (…) we examine the implications 

that changes in the environment may have for the aims of the team (…) we work out what we 

can learn from past activities”, etc. (Schippers et al., 2007, p. 210). Typical reflective 

behaviors correspond to those described for transition phases and may include mission 

analysis, goal specification, strategy formulation, planning, etc. (LePine et al., 2008, p. 276), 

but also include a critical look back on past performance and strategies. According to a meta-

analysis, transition phase behaviors are clearly related to team performance, but also to 
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member satisfaction (LePine et al., 2008). Note, however, that not all activities of the 

transition phase fit the definition of reflexivity.  

Outcomes of reflexivity 

It is not surprising that links between reflexivity and team performance were found in 

field studies (Carter & West, 1998; Lyubovnikova et al., 2015; Schippers et al., 2008; 

Tjosvold et al., 2003; Wu et al., 2017), as well as in interventional studies (Gurtner et al., 

2007; Kneisel, 2020; Konradt et al., 2015; Kündig et al., 2019; Schmutz, Lei, et al., 2018); 

however, note that other studies did not confirm a reflexivity-performance link (Moreland & 

McMinn, 2010; Wiedow & Konradt, 2010). Interestingly, reflexivity was often found to be 

linked to team or individual innovation or creative problem solving as outcomes (Carmeli et 

al., 2014; Schippers et al., 2015; Somech, 2006; Tjosvold et al., 2004; Urbach et al., 2010; 

Wong et al., 2007), indicating that reflexivity is particularly useful for finding new, 

innovative solutions. Some authors postulated a link between reflexivity and team member 

well-being; however, the results of the few studies including measures of team member well-

being are contradictory with one study not finding effects (Carter & West, 1998) and a more 

recent field experiment showing that reflexivity reduced burnout (Chen et al., 2018).  

Boundary conditions 

Field studies identified several boundary conditions for reflexivity. Some conditions 

facilitate or hinder the process of reflexivity itself, while others moderate the influence of 

reflexivity on outcomes (Widmer et al., 2009).  

Interpersonal factors 

One important influence on the reflexivity process itself are interpersonal factors, for 

example mutual trust, high psychological safety (De Jong & Elfring, 2010), team cohesion 

(Lee, 2008), and positive group affective tone (Shin, 2014). Such interpersonal factors allow 

the team to have a more open and less conflicting discussion (Carmeli et al., 2014; Schippers 
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et al., 2018). Furthermore, social and interactional skills (Hoegl & Parboteeah, 2006; Wong et 

al., 2007) facilitate the reflection process; one study found that only teams with cooperative 

conflict management and high reflexivity reached higher performance (Tjosvold et al., 2003). 

Studies investigating interpersonal factors all underscore that the reflexivity discussion needs 

team members to express themselves frankly and openly and that psychological safety needs 

to be high (Edmondson, 1999); but also that that team members need good interpersonal and 

conflict management skills to be able to engage in a constructive controversy (Hackman & 

Wageman, 2005; Johnson et al., 2000). 

Work and task conditions 

Other boundary conditions refer to specific aspect of work or of the task. Reflexivity is more 

useful if teams must deal with challenges that can be adequately addressed by reflection. This 

is the case for teams with high diversity or heterogeneity, for example high minority dissent 

(De Dreu, 2002), functional heterogeneity (Somech, 2006) or high cognitive diversity (Chen 

et al., 2019; Yang et al., 2020). During reflection, those teams may be able to identify, 

address and integrate different approaches or viewpoints. Reflexivity is also more useful for 

teams that are confronted with adverse conditions, for example high work demands or poor 

physical environment; such teams have been found to be more innovative than reflexive 

teams without those adverse conditions (Schippers et al., 2012). Adverse conditions may be a 

motivator for change; and if a team takes time to reflect, it can find novel solutions that help 

to address especially pressing problems. Similarly, high reflexivity was particularly useful for 

teams with low initial performance (Schippers et al., 2013), again indicating that reflexivity is 

especially useful for teams in clear need of change or improving. However, to implement or 

plan for implementing solutions, teams need decision latitude – as evidenced by a study 

showing that reflexivity only led to more innovation if job control was high (Urbach et al., 

2010). 
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Knowledge 

Another important boundary condition for effects of reflexivity is team member 

knowledge. If team members do not have enough knowledge to discuss and solve their 

problems, no information integration can occur (Lee, 2008); thus, task familiarity facilitates 

reflexivity (Wu et al., 2017). In fact, the main gain of reflexivity may be that information and 

knowledge is mobilized and elaborated (van Ginkel & van Knippenberg, 2009), processed 

and shared (De Dreu, 2007; Schmutz & Eppich, 2017) and integrated (Schippers et al., 2018), 

and that biases and common decision-making failures are minimized (Schippers et al., 2014). 

An experimental study found more information elaboration in reflexivity conditions (van 

Ginkel et al., 2009), another study found more information elaboration particularly for more 

diverse groups (Nederveen Pieterse et al., 2011).  

Quality of the reflection process 

If information integration is one of the main processes for reflexivity to be successful, 

the degree to which this information integration happens and thus the quality of the reflection 

process is important. Only few studies have directly assessed the reflection process itself and 

its quality. Swift and West (1998) suggested to distinguish shallow, moderate and deep 

reflexivity as different reflexivity qualities, suggesting that deeper and more extensive 

information integration indicates better reflection quality. However, assuring high quality 

information integration may be difficult for teams. First, teams seem to be generally reluctant 

to plan and discuss their strategies (Hackman et al., 1976; Hackman & Kaplan, 1974). 

Second, performance pressure may shorten strategy discussions (Weingart, 1992), because 

such discussions may be seen as jeopardizing performance. Third, teams may not be able to 

engage in high quality discussions (Kolbe et al., 2015). For example, one experimental study 

reported that teams often discussed very general aspects of collaboration not related to the 

actual task and team during a team-reflexivity session (Gurtner et al., 2007). Further concern 
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about the quality of discussion comes from analyses of debriefing processes where high-

quality debriefings with high information integration were rare, even in the presence of an 

external expert (Kihlgren et al., 2015).  

Reflexivity-as-intervention 

Experimental studies that use reflexivity-as-interventions allow to investigate the 

reflexivity processes more specifically, because boundary conditions can be controlled for. 

However, results from field studies may not apply to experimental studies and vice versa. 

Experimental studies are most often done with ad-hoc teams with zero team familiarity, and 

often also low task familiarity. Such teams could not yet develop a habit to reflect, reflection 

is imposed to them. Applying results from field study to experimental studies thus are 

problematic.  

Reflexivity intervention and performance 

Some studies with reflection-as-intervention showed positive effects on team 

performance (Gurtner et al., 2007; Kneisel, 2020; Konradt et al., 2015; Kündig et al., 2019; 

Schmutz, Lei, et al., 2018); however, note that other studies found no or even a negative 

reflexivity-performance link (Moreland & McMinn, 2010; Nederveen Pieterse et al., 2011; 

Wiedow & Konradt, 2010). There is, however, evidence for a positive influence of reflecting 

on team performance from studies that used reflexivity-as-intervention in field settings: A 

concept very similar to reflexivity interventions is the so-called team briefing. Briefings are 

regularly and frequently used in military, aviation, safety or medical settings and are often 

done in teams with frequently changing membership that are typical for those domains 

(Arrow et al., 2000). Team briefings are short sessions where group members inform and/or 

reflect about their tasks, either before, during or after their taskwork. Recent comparisons 

between reflexivity and team briefings (Allen et al., 2018; Reiter-Palmon et al., 2020) found 

that not all team briefings include each aspect of reflexivity, but confirmed that a reflexivity-
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as-intervention session resembles to team briefings, if they involve active self-learning, are 

aimed at learning and development and not evaluation, and are related to specific tasks and 

team experiences (Tannenbaum & Cerasoli, 2013). A recent meta-analysis found clear effects 

of team briefings on team performance: Overall, the percentage increase of performance was 

25% with a Cohen’s d of 0.67. The study also showed that if the briefing was facilitated by an 

expert, effect sizes were three times higher (Cohen’s d = 0.75) compared to non-facilitated 

briefings (Cohen’s d = .25), and unstructured briefings were clearly less successful (Cohen’s 

d = .32); note, however, that only one study reported completely unstructured debriefings 

(Tannenbaum & Cerasoli, 2013). 

Focus on critical issues during reflexivity 

The finding that facilitated and structured debriefings yield better results again 

underscores the importance of the guidance provided to teams to help them to reflect 

(Tannenbaum & Cerasoli, 2013). If an expert debriefer is present, her or she can guide the 

attention of the team, so that teams reflect on the most important aspects and shortcomings. 

For the current research, we chose not to use an external facilitator for the debriefing, we thus 

do not discuss this aspect more deeply. However, focusing the team’s attention to important 

aspects can also be done without an external facilitator. Four studies using reflexivity-as-

intervention provided some attention-focusing guidance to teams in instructing them to 

reflect according to the temporal structure proposed by West (1996) – to reflect and analyze 

previous performance and to plan for future, similar tasks (Eddy et al., 2013; Gurtner et al., 

2007; Konradt et al., 2015; Kündig et al., 2019). In addition to the temporal structure, two 

studies provided further guidance: The study of Konradt et al. (2015) instructed teams about 

important team concepts (for example shared mental models) and provided feedback on 

where the team stood with regard to those concepts. In the study of Eddy and colleagues 

(2013), teams received an instruction that was specifically tailored to the task’s cooperation 



 

117 

and action requirements. Such instructions helped the teams to focus their discussion on the 

most important task and cooperation needs. In both studies, the combination of reflection and 

specific feedback or specific focus was directly or indirectly related to performance (Eddy et 

al., 2013; Konradt et al., 2015).  

The present study and hypotheses 

In the present study, teams of fourth year medical students were confronted with two 

subsequent medical emergencies (both witnessed cardiac arrests) in a high-fidelity patient 

simulator setting. Between the two emergencies, teams were asked to engage in a reflexivity 

session; three different reflexivity instructions were compared. Details are given in the 

method section.  

This experimental situation differs from more traditional experiments in its high 

external validity: Participants had specialist medical knowledge (four years of medical 

school), and according to their curriculum, they had received theoretical (but limited 

practical) instruction on how to diagnose and treat a cardiac arrest; in addition, the simulator 

setting allowed for a very realistic situation (life-sized manikin with realistic physiological 

features). Furthermore, fourth year students are likely to be responsible to treat a cardiac 

arrest emergency very soon in their future professional life. Another realistic feature of the 

situation studied is that there is no or very little time to plan ahead (Su et al., 2017), because a 

witnessed cardiac arrest requires immediate medical attention – even minutes in delay of 

treatment significantly diminishes survival of the patient (Graham et al., 2015; Larsen et al., 

1993). However, team composition is rather atypical for a cardiac arrest situation; it is 

unlikely that this emergency is treated by a group of three medical students. 

The treatment of a sudden cardiac arrest follows a specific treatment algorithm 

(Avramidis, 2014; Soar et al., 2015) that is standardized and known to medical professionals. 

For basic and advanced life support, this algorithm specifies sub-tasks (e.g. ventilation and 
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cardiac massage) and their recommended temporal sequence (e.g., two ventilations 

alternating with 30 compressions); the algorithm also specifies quality criteria for each of the 

sub-tasks (e.g., compressions about 100 times per minute). Such a specific algorithm allows 

to perform a task-analysis with regard to task requirements (Henrickson Parker et al., 2018; 

Tschan, Semmer, Vetterli, et al., 2011). Furthermore, collaboration requirements can be 

derived from the algorithm: For cardiopulmonary resuscitation leadership, task distribution 

and explicit communication have been found to be predictors of performance (Cooper & 

Wakelam, 1999; Edwards & Siassakos, 2012; Fernandez Castelao et al., 2013; Hunziker et 

al., 2011; Marsch et al., 2004; Roberts et al., 2014).  

As outlined above, when designing a reflexivity intervention, it may be advantageous 

to direct the team’s attention to important aspects to discuss. For the cardiac arrest tasks, both 

the tasks requirements (task focus) as well as the collaboration requirements (team focus) are 

candidates to be reflected upon. Team training methods that train task and cooperative skills 

together show more promising results than trainings focusing on teamwork only (Cannon-

Bowers & Salas, 1998; Salas et al., 2008; Salas et al., 2007). It seems thus also likely that 

teams that discuss both task and team aspects during the reflexivity session may profit more 

from reflexivity than teams focusing on either task or team aspects only. We thus formulate 

the following hypothesis:  

H1: Teams that reflect on both task and team aspects (“combined condition”) show 

higher performance improvements between task 1 and task 2 than teams that are asked to 

reflect on either task (task-condition) or coordination (team-condition) aspects only.  

Moreland and McMinn (2010) observed that teams were reluctant to engage in 

reflection and did not follow the instructions. Besides of the general reluctance of teams to 

engage in teamwork activities (Hackman & Kaplan, 1974; Weingart, 1992), Moreland and 

McMinn (2010) suggested motivational reasons for their findings. In fact, if a problem is not 



 

119 

judged sufficiently relevant, groups may not engage in developing solutions (Moreland & 

Levine, 1992). Given that the task used in our research has high external validity and is 

highly relevant for the participant’s future professions, we assume low motivational 

problems. We therefore assume that teams follow the instructions and formulate the 

following hypothesis:  

H2: Teams follow the written instructions regarding the time allocated for reflection 

(H2a); arbitrarily, we set a limit of more than 20% of unrelated communication as critical. 

Teams use the reflexivity session to talk about aspects related to cardiopulmonary 

resuscitation (H2b).  

H3: Teams follow the reflection instruction regarding to the thematic focus: Teams in 

the task-focused reflexivity condition discuss more about task-related aspects (conditions: 

task = combination > team); teams in the team-focused condition talk more about team-

related aspects (conditions: team=combination > task).  

H4: Teams follow the reflexivity instruction regarding the suggested temporal 

sequence of reflection (analyze past – plan for next performance). We (arbitrarily) define that 

adhering to the temporal structure is given if the observer rating is at least 2.5 (out of 3).  
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The core idea of reflexivity is to critically discuss past performance and processes and 

to develop strategies for future, better performance (West, 1996; Widmer et al., 2009). This 

implies that teams need to be able to correctly identify their shortcomings and problems. 

However, research found that problem identification in groups is difficult, and misdiagnoses 

of problems are common (Moreland & Levine, 1992). However, if reflexivity is to be 

successful, teams need to identify and discuss their shortcomings. This is a prerequisite for 

the finding that teams particularly improve in areas of low performance (Schippers et al., 

2013). We therefore hypothesize: 

H5: During the reflexivity session, teams are more likely to discuss sub-tasks of 

suboptimal initial team performance than sub-tasks of high performance.  

H6a Teams that engage in reflexivity regarding specific sub-tasks will show higher 

performance increase in those sub-tasks. H6b This effect is particularly pronounced if teams 

performed more poorly in that sub-task in task 1. 

As outlined above, interpersonal aspects have been identified as boundary conditions 

for the success of high reflexivity in stable teams, and interpersonal problems likely impair 

performance. Even if disagreements are minor and are related to the task, performance can 

suffer if disagreements are not resolved. For example, if team members do not agree about 

what tasks are related to the resuscitation algorithm, or how tasks should be done, and do not 

resolve such task conflicts before the end of the reflexivity period, subsequent performance 

will suffer. 

H7 If during reflexivity, task or social disagreements are not resolved, performance 

improvement suffers.  

In accordance with previous studies, we assume that the quality of information 

integration during the reflection process is related to higher performance. Previous 
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experimental research (Gurtner et al., 2007; Kihlgren et al., 2015) found that team reflection 

is very often superficial and does not attain high quality. Because future tasks may differ with 

regards to contexts and situations, a wider scope of reflection that includes planning for 

contingencies may be particularly useful. We therefore hypothesize: 

H8 Teams that adopt a wider scope during reflection increase their performance 

more than teams that do not. 
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Method 

Participants and setting 

Participants were 204 fourth-year medical students, 82 males and 122 females; Mean 

age was 24.58, SD = 2.25. They worked in (68) teams of three, unit of analysis was the team. 

Participants were recruited from two different medical schools that follow a similar 

curriculum. The students were assigned to teams according to their scheduling preferences. 

Whereas it is possible that members within the same team knew each other, none of the 

members within a team reported having collaborated on a medical task with another member 

of the same team. All students had received prior instruction about cardiopulmonary 

resuscitation (CPR) as part of their regular curriculum. Participant characteristics of the 29 

teams serving as control condition for one analysis are described in (reference omitted for 

blind review).  

Participation in this study was voluntary and not a part of the curriculum; the students 

did not receive any compensation but could assist in an extended personalized post-task 

expert led briefing and instruction after the experiment. Participants were blind to study aims 

and unaware of the different experimental conditions. All participants provided a written 

informed consent. The study protocol was approved by the local ethics committee (#85/04).  

The study took place at the simulator center at the Intensive Care Unit (ICU) of a mid-

sized European University Hospital. A patient simulator, consisting of a high-fidelity manikin 

(Meti, Medical Educational Technologies, Inc.) was used as patient. The manikin is life sized, 

can talk, displays realistic physiological features such as blinking and breathing, and it can be 

auscultated, defibrillated (applying an electrical shock in order to reset the electrical state of 

the heart and to allow the heart to establish a normal rhythm) and intubated, pulses are 

manually palpable at different physiological locations, a monitor displays vital signs. The 

room was equipped like a standard ICU patient room, including a patient monitor and a 
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medication tray. A defibrillator was placed in the room. The manikin’s responses were 

controlled partly by the software and partly by an operator who changed patient reactions 

according to the protocol for this study and adapted to the team’s interventions.  

Study design, procedure, and experimental conditions 

This is an experimental study comparing three different reflexivity conditions. Data 

across conditions were pooled for examining Hypothesis 2-8.  

With the exception of the control group (N = 29 teams – data taken from an earlier 

study) (reference omitted for blind review), teams were randomly assigned to one of three 

reflexivity conditions: Task-focused reflexivity (n = 21), team-focused reflexivity (n = 22), or 

combination of task and team focused reflexivity (n = 25). The unequal samples size across 

conditions is due to the random assignment procedure. Sample size was a priori determined 

with a power analysis G*power (Faul et al., 2007), to test differences between experimental 

groups, an alpha of 0.05, achieved power of 0.80 and a large effect size.  

Procedure 

Upon arrival at the simulation center, team members were introduced to each other 

and received a short presentation related to the simulator manikin and its functioning, as well 

as the medical equipment in the room. The confederate study nurse who stayed in the room at 

all times was introduced to the team. The students were informed that the study nurse could 

be asked for information or for help. The nurse was instructed to give standard answers to 

questions and to help if asked, but not to intervene proactively. The teams were informed that 

they had to perform several tasks but did not get preliminary information about the type of 

tasks, that the task was an emergency situation, or that a reflexivity session would occur. 

Students were blind to the hypothesis and blind to different experimental conditions.  

Each team had to perform a resuscitation task (task 1), followed by a reflexivity 

session, followed by a second resuscitation task (task 2).  
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Task 1: Cardiac arrest scenario. Task 1 started after the confederate nurse summoned the 

team from the hallway to the simulator room to help with a male patient lying on the hospital 

bed who had suddenly stopped talking and become unresponsive; the confederate did not 

suggest a diagnosis. The team entered the simulation room and had to diagnose the problem 

(a sudden cardiac arrest), realize the emergency character of the situation and start CPR. 

Independent of the actions of the team, the patient did not regain spontaneous circulation. 

After three minutes, a confederate interrupted the team and asked them to step to a desk.  

Reflexivity session (task-focused; team-focused; task- and team-focused (combined)). 

After the interruption, the team was asked to engage in a reflexivity session. Each team 

member was handed a sheet containing instructions on how to reflect, participants could first 

individually study the sheet and then start a three-minute group discussion. The discussion 

was not facilitated by an external person. Reflexivity time started when a team member 

initiated the discussion and was interrupted after three minutes, however, teams were allowed 

to finish a topic under discussion. Teams in the control group (reference omitted for peer 

review) were asked to solve a filler task (interpreting an x-ray of another patient). This filler 

task was chosen to initiate a dialogue within the team, but prevented team members from 

reflecting about their earlier performance.  

The written reflexivity instructions on the sheet were adapted from previous studies 

(Gurtner et al., 2007; Konradt et al., 2015; Schmutz, Kolbe, et al., 2018) and suggested the 

following temporal structure (i) to look back on prior performance (what went well, what did 

not go well) and (ii) to discuss how to proceed, should the same team have to do a similar 

task. (Kleiner et al., 2014; Widmer et al., 2009) Three different versions of the reflexivity 

instructions were provided and constituted the three reflexivity conditions: Teams in the task-

focused reflexivity condition were asked to concentrate the discussion on their adherence to 

the resuscitation algorithm and on their technical performance. Teams in the team-focused 
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reflexivity condition were asked to specifically discuss aspects of collaboration, such as 

leadership, communication and team coordination, and teams in the task and team combined 

reflexivity condition were asked to reflect on both the algorithm and on collaborative aspects. 

For half of the teams in this condition, task aspects were mentioned in the instruction sheet 

before the team aspects and vice versa.  

Task 2: Cardiac arrest scenario. Immediately after the reflexivity session, the team was 

asked to visit another male patient who, after an ambulatory stress ECG, had signs of a 

circulatory problem and was now resting on a bed. The team had to interview the patient in 

order to decide if he could be discharged. When the team arrived, the patient was responsive. 

During the interview, the patient complained of muscle aches from cycling (which was part 

of the ECG) and gave scripted answers to medical or demographic questions. Two minutes 

into the interview, the patient complained that he felt dizzy, and became unresponsive 

(closing eyes, breathing stopped, no palpable pulses). The attached monitor displaced 

ventricular tachycardia (an unsynchronized fast heartbeat); the team had to diagnose a cardiac 

arrest and to perform CPR. The rest of the session unfolded similar to the first task, with the 

exception that the patient regained spontaneous circulation and consciousness after around 

three minutes (normally after a defibrillation).   

The procedure is illustrated in figure 1 below. 
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Figure 1 

Procedure of the experiment 

 

Note. The control group is not included in all analyses. N = 68/97. 

 

Measures 

All sessions (task 1, reflexivity session, task 2) were recorded using two cameras from 

different angles. All data are based on observational coding and transcriptions of the videos.  

General resuscitation performance: Hands-on time and time to first meaningful 

measure 

To assess resuscitation performance of task 1 and task 2, all acts of any team 

member related to resuscitation (e.g., cardiac massage, ventilation, and defibrillation) were 

coded second-by-second (cf. Marsch et al., 2005). Two performance measures were derived 

from this coding: (1) Hands-on time or flow time measures the percentage of time the team 

delivered medically sound treatment according to the resuscitation algorithm, if the patient 

did not have spontaneous circulation. Ventilation was only counted if performed as part of a 

cycle of ventilation-cardiac massage (ventilation without the “transport” of the oxygenated 

blood to the brain is ineffective), and a five second gap after each defibrillation was counted 

as hands-on time to allow the team to assess the effect of defibrillation. Because hands-on 

performance is a proportional measure, we used the arcsine-transformed score for statistical 
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analyses, but report percentages for easier understanding. (2) The time to first meaningful 

measure is the time (in seconds) elapsed since the start of the scenario (task 1) or the start of 

the non-responsiveness of the patient (task 2) and the first medically relevant intervention of 

the team (either ventilation, cardiac massage, defibrillation, or the intention to defibrillate). 

Both performance measures follow a fixed coding algorithm; thus, inter-coder reliability is 

not necessary.  

Assessing task- or team-related topics discussed during the reflexivity session  

We developed a coding procedure to assess the content discussed during the 

reflexivity sessions. Team communication was transcribed word by word; the stream of 

communication was unitized by “spoken sentences” (Futoran et al., 1989; Tschan, Semmer, 

Vetterli, et al., 2011). Each sentence was then coded according to task-content categories and 

team-content categories. The coding system allowed for multiple codes for a given sentence. 

For instance, the statement “it is important that I don’t miss the moment to resume ventilation 

– you should count aloud during cardiac massage” (Group N_17_04) was coded for both 

task-content (Ventilation/cardiac massage) and team-content (coordination/communication).  

The 16 codes measuring task-related communication were derived from the 

resuscitation guidelines (Soar et al., 2015). They included communication referring to the (1) 

resuscitation algorithm in general, and (2) to resuscitation cycles, to initial assessment of the 

patient such as (3) checking the patient’s consciousness, (4) breathing, (5) airways and (6) 

circulation; to aspects of basic life support including (7) cardiac rhythm identification (8) 

ventilation (9) cardiac massage, (10) synchronization between ventilation and cardiac 

massage, and (11) patient positioning for CPR; to aspects of advanced life support (12) 

defibrillation, and (13) technical aspects of the defibrillator, (14) medication, and (15) 

intubation or to (16) other task-related aspects. The five codes for team-related content were 

adapted from previous studies investigating team aspects in resuscitation (Cooper & 
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Wakelam, 1999; Fernandez Castelao et al., 2011; Hunziker et al., 2010; Tschan et al., 2006) 

and contained the categories (1) task distribution, (2) leadership, (3) communication, (4) 

coordination, and (5) (avoiding) interruptions. Communication not related to either task or 

team was coded as unrelated communication. Note that this coding does not include an 

assessment of the accuracy of the discussion content. Each transcript was independently 

coded by two coders (CM, SAH, JZ and FTS), differences were resolved by discussion. 

Each sentence was then classified as containing task-related discussion (any of the 

task-related categories coded), team-related discussion (any of the team-related categories 

coded), both (task and team) or none. Sentences containing simple repetitions or 

acknowledgements were not counted. We then calculated the sum of task-related and team-

related discussion content for each team. Because teams could finish a started topic after the 

three-minute time-limit for reflection, we adjusted all counts to represent 180 seconds of 

discussion. 

We had to exclude two teams because more than 30% of the communication could not 

be coded. Reasons for exclusion was that one team talked extremely softly and could not be 

understood, and equipment failure.  

Assessing the temporal sequence of the reflexivity session 

Adherence to the temporal structure of the reflexivity session was rated by two 

independent coders (CM and FTS) who watched the whole reflexivity session and indicated 

the degree of adherence to the temporal structure on a scale from 0 to 3; 0 was coded if the 

team discussion did not follow the instruction regarding the temporal structure; 1 was coded 

if either the analysis of past performance or the planning for future tasks was present, but not 

both; 2 was coded if analysis of past performance and planning was present, but not in the 

suggested temporal structure or if teams flipped back and forward between past and future, 

and 3 was coded if the team followed the instruction.  
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Coding the quality of adherence to the resuscitation algorithm for task 1 and task 2 

In order to relate the content discussed during the reflexivity session the group 

process in task 1 and task 2, we developed a coding system to measure the quality of 

adherence to the resuscitation algorithm during task 1 and task 2. Codes were developed 

based on a task- and coordination requirement analysis of CPR (Shetty et al., 2009; Tschan, 

Semmer, Vetterli, et al., 2011). The codes related to patient diagnosis, basic and advanced life 

support based on the 2015 resuscitation algorithm published by the European Resuscitation 

Council (Soar et al., 2015); the codes for leadership and task distribution are based on 

publications evaluating nontechnical aspects in resuscitation teams (Cooper & Wakelam, 

1999; Fernandez Castelao et al., 2011; Hunziker et al., 2010; Tschan et al., 2006). Twenty 

observational codes were defined. Unit of coding was the whole resuscitation task; each code 

was coded once for task 1 and task 2. The codes were then combined into four indices related 

to the resuscitation algorithm and two indices related to leadership and task distribution (for 

the extensive coding system, see Appendix D p. 231). The following indices were defined 

(A) The index diagnosis of the patient was composed of five codes: (A.1) check 

consciousness of the patient, (A.2) check breathing, (A.3) check pulse, (A.4) control if 

airways are clear5, and (A.5) ask for help. Each of these aspects were coded as 0 if none of 

the group members performed this task or if there were important deviations from the 

resuscitation algorithm and 1 if the task was correctly performed on the patient. The index 

was calculated as the mean of the five codes, range is thus between 0 and 1. (B) The index 

basic life support was composed of five codes: (B.1.) rhythm of cardiac massage (1 if the 

team performed cardiac massage with about 100 compressions per minute for more than 50% 

                                                           
5 For task 2, the index was formed without this code – as the patient was awake and responsive at the 

beginning of the simulation and how he became unresponsive indicates that airway obstruction was not an issue 

and teams did not need to check the airway.  
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of the time they performed cardiac massage; 0 otherwise), (B.2.) counting compressions (1 

was coded if at least the three last compressions were counted out loud, 0 otherwise), (B.3) 

avoiding interruptions (0 was coded if one or more interruptions of more than 10 seconds 

occurred between cardiac massage/ventilation, 1 if interruptions were less than 10 seconds), 

(B.4) ventilation (1 was coded if two ventilations were given between cycles of cardiac 

massage, 0 if less or more); (B.5.) overlap between ventilation and cardiac massage (0 was 

coded if there was overlap, 1 if not). The index was calculated as the mean of the five codes. 

(C) The index defibrillation was composed of three codes: (C.1) measured whether a warning 

command before defibrillation was given (1 if yes, otherwise 0), (C.2.) whether the second 

and following defibrillations occurred at the correct time (0 if too early/late; 1 if after 5 

cardiac massage/ventilation cycles or two minutes), (C3) if the interruption to resuming CPR 

after an unsuccessful defibrillation attempt was less than 10 seconds (1, otherwise 0). The 

index was calculated as the mean of the three codes. (D) The index medication included two 

codes referring to whether (D.1) epinephrine was administered after the third defibrillation (1, 

otherwise 0), and (D2) amiodarone was administered (1, otherwise 0). The index was 

calculated as the mean of the two codes. 

Two indices measured adherence to coordination requirements. The index leadership 

(E) contained the codes leadership identification (E.1). If a leader was clearly identified 1 was 

coded, otherwise 0; and (E.2.) if the leader does not engage in a too involving task (either 

works hands-off or ventilates) 1 was coded, otherwise 0. The index was calculated as the 

mean of the two codes. The index task distribution (F) assessed if team members took 

distinguished roles and contained three codes: One was coded if within the team it was 

clarified who performed ventilation (F.1), cardiac massage (F.2), and defibrillation (F.3), 

otherwise 0, respectively. The index was calculated as the mean of the tree codes.  
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Twenty percent of the material was coded independently by two coders (CM and RL), 

inter- coder reliability was between 0.72 and 1.0 (Cronbach’s alpha).  

Coding discussion content related to the resuscitation algorithm during the 

reflexivity session 

To assess which facets of the algorithm and the coordination requirements were 

discussed during the reflexivity session, we used the same coding scheme than described 

above to assess the reflexivity session. For each of the codes, we coded 1 if the team talked 

about the topic during reflexivity and discussed these topics in accordance with the 

resuscitation guidelines. We coded 0 if the team did not talk about a coding category or if the 

discussion of the topic contradicted the resuscitation algorithm and was not corrected by the 

end of the reflexivity session (e.g., if a team member said during the reflexivity session that a 

break of 20 second was necessary after a defibrillation and this was not corrected by another 

team member, 0 was coded for defibrillation C.3; and if a team member said that identifying 

a leader was not necessary, 0 was coded for leadership E.1; however, if another team member 

corrected this contention, it was coded as 1). Twenty percent of the material was coded 

independently by two coders (CM and RL), inter coder reliability was between 0.71 and 1.0.  

Coding unresolved disagreements 

Unresolved disagreements in the reflexivity session was rated by two independent 

coders (CM and FTS) who read the transcripts and watched the whole reflexivity session and 

rated the degree of existing and not resolved disagreements within the team on a scale from 1 

to 3; 1 was coded if there was no controversial discussion during the reflexivity session or if 

disagreements were clearly resolved; 2 was coded if there was one unresolved disagreement 

and 3 was coded if there were two or more disagreements. Two coders (CM and FTS) coded 

each of the reflexivity sessions independently and resolved disagreements through discussion.  
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Coding scope of reflexivity session 

The scope of the reflexivity session was coded for the whole session on a scale from 1 

to 3. The code assesses whether the team members explicitly relate the given task to other 

experiences or other situations or not, following the suggestion of Swift and West (1998) 

regarding the quality of reflexivity. Example for wider scope was a team that discussed 

resuscitation in different contexts (out of hospital cardiac arrest vs. in-hospital cardiac arrest, 

during the day or night; another team reflected on how a team composed of only two 

members should do a resuscitation). The code 1 was given if teams never extended the 

discussion to other situations; 2, if the team discussed one other situation and 3 if the team 

discussed more than one other situation. Two coders (CM and FTS) coded all reflexivity 

sessions independently; disagreements were resolved with discussion.



 

 



 

135 

Results 

Influence of different reflexivity instructions on resuscitation performance 

Hypothesis 1 suggested that teams in the combined task- and team-reflexivity 

condition showed higher performance improvements than teams in the other two reflexivity 

conditions.  

This was tested using a MANCOVA with task 2 time to first meaningful measure and 

the arcsine-transformed hands-on performance as dependent variables; task 1 time to first 

meaningful measure and the arcsine-transformed hands-on performance as covariates and the 

three reflexivity-conditions as between subject factor. Table 1 displays descriptive statistics. 

Multivariate test results indicate no statistically significant difference in performance in task 

2 across the different reflexivity conditions when controlling for performances in task 1 F(4, 

124) = 1.694, p =.156, Wilks' Λ = .899, partial η2 = .052. Post-hoc pairwise comparisons 

based on the covariate-adjusted estimates showed no statistically significant difference 

between the experimental conditions with regard to time to first meaningful measure in task 

2. However, for hands-on performance in task 2, teams in the team condition performed 

significantly better than teams in the task condition (p = .044); there was no difference 

between the task-condition and the combination-condition (p = .635) or the team-condition 

vs. combination condition (p = .105). Hypothesis 1 is thus only very partially supported.  

As additional analyses we compared performance of the teams in the three reflexivity 

conditions with a control condition of 29 teams who performed the same resuscitation tasks 

but did not engage in a reflexivity session. Data for the control group stem from another 

study (citation omitted for blind peer review). We estimated a MANCOVA with the 

performance measures task 2 as dependent variables (time to first meaningful measure; 

hands-on performance), performance measures at time 1 as covariates and the reflexivity and 

control conditions as between subject factors. Table 1 displays the descriptive statistics. The 
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multivariate test indicates statistically significant difference in performance in task 2 after 

controlling for performance in task 1 (F(4, 180) = 3.343, p = .004, Wilks' Λ = .810, partial 

η2 = .100. Post-hoc pairwise comparisons based on covariate adjusted estimates revealed that 

for time to first meaningful measure, teams in all reflexivity conditions showed a 

significantly lower time to first meaningful measures (which indicates better performance) 

(ptask vs control =.009; pteam vs control < .001; pcombi vs control = .036). For hands-on time, teams in the 

team-condition (pteam vs control = 0.001) and teams in the combined condition (pcombi vs control 

= .033) showed significantly higher performance than the control condition; there was no 

significant difference between teams in the task- and the control condition (ptask vs control 

=.279).  
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Table 1 

Descriptive statistics performance task 1 and task 2 

  TMM: Time to first meaningful measure  Hands-on performance 

  Task 1  Task 2  Task 1 Task 2 

Condition  N M SD M SD M SD M SD 

Task condition  21 28.95 8.53 23.81 6.60 69.81 12.86 74.48 10.32 

Team condition  22 33.05 16.49 22.37 8.82 66.25 11.00 78.47 9.52 

Combined condition 25 37.88 15.66 27.08 9.66 65.50 11.74 75.76 7.15 

Control group 29 47.31 17.38 33.83 12.60 60.04 16.90 68.63 13.68 

Note: TMM: time to first meaningful measure in seconds (higher scores are lower performance); Descriptive 

statistics for hands-on performance are in percentages; statistical analyses are based on arcsine transformed 

variables. Control group data was used from another study (citation omitted for peer-review). 

 

Table 2 

Correlations among performance variables 

Variable  M  SD TMM1 TMM2 Hands-on (1)  

TMM task 1 33.56 14.44 -   

TMM task 2 24.54 8.66 .149   

Hands-on task 1 67.07 11.84 -.464** -.203  

Hands on task 2 76.25 9.01 .063 -.374** .394** 
Note: TMM: time to first meaningful measure in seconds (higher scores are lower performance); N = 68. 

 

Do teams reflect according to the instruction: Time, topics and temporal 

sequence 

For all analyses related to the reflexivity process itself we pooled the data across the 

three reflexivity conditions. Given the small performance differences across conditions, this 

is defendable, nevertheless, for all analyses, the conditions were entered as covariates, 

contrast condition was the combined condition.  

Hypothesis 2a stated that teams would use the three minutes allotted for reflection. 

This hypothesis is supported by the data (table 3); only three teams reflected less than three 

minutes (2.3; 2.5, and 2.6 minutes respectively). The mean reflection time was somewhat 

higher than three minutes because teams were allowed to finish an ongoing discussion related 

to a specific topic. Reflection duration were slightly different across condition with teams in 

the combined condition reflecting longest (F(2, 65) = 4.019, p = .021)). Post-hoc analyses 



 

138 

showed that reflection duration is significantly higher for teams in the combined condition 

than for teams in the task condition.  

Table 3 

Duration of reflexivity 

Reflexivity 

condition 
N 

Minutes 

reflected  SD 

Task 22 3.73ab 0.39 

Team 21 3.76a 0.95 

Combination 25 4.33b 0.95 

Note. Time is expressed in minutes and decimals of minutes. Combination = combined task-team condition. 

Post hoc comparisons between conditions are based on Dunnett T3 correction. Means with the same subscript 

within a column are not significantly different from each other; N = 68 teams. 

 

We expected (H2b) that groups would not digress from discussing CPR related topics, 

arbitrarily defined by a limit of 20% of communication unrelated to the expected content. 

This hypothesis was supported by the data. Communication of aspects unrelated to 

resuscitation was low (1.73 per cent; SD = .37); with 37 teams showing zero unrelated 

communication; the highest percentage of unrelated communication was 14.5 per cent. There 

was no significant difference between the experimental conditions (Mtask condition = 1.41, SD = 

2.66; Mteam condition = 2.396, SD = 3.91; Mcombi condition = 1.700, SD = 2.29) (F(63, 2) = 0.867, 

F63, 2 = 0.867; p = .425 (N = 66).  

Hypothesis 3 stated that teams reflect according to the focus given during the 

instruction (discuss task/team/both aspects). Table 4 shows the results that support the 

hypothesis. A MANOVA was used to compare task-related and team-related contents across 

conditions. The multivariate result was significant for condition, Pillai’s Trace = 0.624, F(4, 

126) = 14.396, p < .001; differences across conditions were significant for task-related topics 

discussed F(2) = 16.62, p < .001; partial adjusted R2 = 0.33 and for team-related topics 

discussed F(2) = 19.696, p < .001); partial R2 = 0.37. Post-hoc comparisons showed that 

groups in the team condition discussed significantly more team-related contents than groups 

in the task or the combined conditions, the latter two were not significantly different. For 
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task-related contents, groups in the task condition discussed significantly more task related 

aspects than groups in the team or combined condition, the latter two were not significantly 

different (Table 4, Figure 2). 

Table 4 

Amount of task-related and team related content discussed during the reflexivity session 

across the experimental conditions 

Reflexivity 

condition 
N 

Task-

related 

content 

discussed 

(mean) a 

SD 

Team-

related 

content 

discussed 

(mean) a 

SD 

Task 21 38.69 b 8.35 7.51 5.23 

Team 21 23.62  7.19 18.57 b 7.10 

Combination 24 35.53 b 10.72 15.03 b 5.11 
Note. Combination = combined task-team condition. Post hoc comparisons between conditions are based on 

Dunnett T3 correction. Means with the same subscript within a column are not significantly different from each 

other; N = 66 teams. 

a Estimated for a duration of three minutes. 
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Figure 2 

Mean amount of communication related to task (blue bar) and team (red bar) during 

reflection 

 

Figure 2 illustrates that although teams followed the instructions, in all conditions, 

teams focused more on task-related aspects during reflexivity. In an additional analysis, we 

thus tested this observation with a repeated measurement ANOVA entering team- and task-

related discussion as within factor and condition as between factor. Results showed that 

although the teams overall discussion density was not significantly different (p = .057), teams 

discussed significantly more task-related than team-related aspects in all conditions (task-

condition: p < .001; team-condition: p = .031; combined-condition: p < .001). There was also 

a significant interaction effect (see Figure 2), indicating that the difference between task-

related and team-related communication is significantly different between at least two 



 

141 

conditions. A further exploration of the interaction showed that the difference between task- 

and team-related communication was significantly larger in the task versus the team 

condition p < .001; and the combined condition (p = .002). 

Hypothesis 4 suggested that the teams in all conditions follow the instruction with 

regard to the temporal sequencing of the reflexivity discussion (discuss about past – plan for 

similar performance). The coding ranged from no (0) to optimal (3) temporal sequencing, we 

arbitrarily defined that following the temporal instructions as 2.5 as threshold. The hypothesis 

was tested with an ANOVA. Across all conditions, the score evaluating the temporal 

structure of the reflexivity session was 2.00, SD = 0.86; 95% CI = 1.84-2.61; N = 68 teams. 

Overall, this is not significantly different from the predefined 2.5 threshold. There were not 

significant differences between the conditions (task-condition: M=1.90, SD = 0.89, 95% CI = 

1.50-2.31; team condition: M=2.23, SD 0.87, 95% CI = 1.84-2.61; combi condition: M=1.88, 

SD=0.83, 95% CI = 1.54-2.23). Interestingly, however, teams in the task and combi condition 

were significantly below the defined threshold.  

Additional analysis: Relationship of team and task communication and temporal 

sequence of reflexivity on performance  

As additional analysis, we evaluated whether the amount of task-related content and 

team-related content during reflexivity was related to hands-on performance or time to first 

meaningful performance measure. Analyses were hierarchical multiple regressions on hands-

on performance task 2 (results see table 5), and on time to first meaningful intervention task 2 

(Table 6). In the first model, we entered the covariates (performance task1 and experimental 

conditions) in the second model we added as predictors the amount of task- and amount of 

team-related content discussed during reflexivity. We also evaluated whether teams that 

followed the temporal structure of reflexivity closer showed higher performance (see tables 7 

and 8). The analyses show that, controlling for condition and earlier performance, neither the 
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amount of task related or team-related communication, nor the temporal structure of 

reflexivity predicted performance.  

Table 5 

Regression predicting hands-on performance by amount of task- and team-related 

communication during the reflexivity session 

Hands-on performance 

task 2 
B 95% ci β t P  

Model 1: Control variables         

Intercept  0.615       

Hands-on task 1  0.349 0.001 0.159 0.420 3.665 0.001  

Condition: team  0.049 0.190 -0.025 0.169 1.325 0.190  

Condition: task  -0.037 0.330 -0.111 -0.127 -0.982 0.330  

 F(3, 62) = 5.658; R2 adj = 0.177, p = .002 

Model 2 Predictor variables         

Task-related communication 

during reflexivity  

-0.002 -0.007 0.004 -0.090 -0.577 0.566  

Team-related communication 

during reflexivity  

0.001 -0.003 0.004 0.056 0.387 0.700  

 ΔF(2, 61) = 0.206; ΔR2 = 0.005, p = .815 

Note. N = 66; hands-on performance was arcsine transformed, experimental conditions are entered as dummy-

variables (contrast condition is combination). Task- and team-related reflexivity are during the reflexivity 

session and were adjusted to 180 seconds. In model 2, control variables are not separately reported. 
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Table 6 

Regression predicting first meaningful measure performance by amount of task- and team 

related communication during the reflexivity session 

Time to first meaningful  

measure task 2 
B 95% ci β t P 

 

Model 1: Control variables         

Intercept  25.744       

FMM task 1  0.052 -0.097 0.201 0.089 0.699 0.487  

Condition: team  -5.026 -10.150 0.097 -0.274 -1.961 0.054  

Condition: task  -3.446 -8.693 1.801 -0.188 -1.313 0.194  

 F(3, 62) = 1.782; R2 adj = 0.035, p = .160 

Model 2 Predictor variables         

Task-related communication 

during reflexivity 

-0.143 -0.519 0.233 -0.122 -0.759 0.451  

Team-related communication 

during reflexivity 

-0.202 -0.442 0.038 -0.256 -1.684 0.097  

 ΔF(2, 61) = 2.026; ΔR2 = 0.058: p = 0.141  

Note. N = 66; first meaningful measure: Lower scores indicate higher performance; experimental conditions are 

entered as dummy-variables (contrast condition is combination). Task- and team-related communication are 

during the reflexivity session and were adjusted to 180 seconds. In model 2, control variables are not separately 

reported. 

 

Table 7 

Regression predicting hands-on performance by adherence to temporal structure during the 

reflexivity session  

Hands-on performance 

task 2 
B 95% ci β t P  

Model 1: Control variables         

Intercept  0.615       

Hands-on task 1  0.349 0.001 0.159 0.420 3.665 0.001  

Condition: team  0.049 0.190 -0.025 0.169 1.325 0.190  

Condition: task  -0.037 0.330 -0.111 -0.127 -0.982 0.330  

 F(3, 62) = 5.658, R2 adj = 0.177, p = .002 

Model 2 Predictor variable         

Temporal structure -0.014 -0.050 0.023 -0.088 -0.760 0.450  

 ΔF(2, 61) = 0.578, ΔR2 = 0.007, p = .450 

Note. N = 66; Hands-on performance was arcsine transformed, experimental conditions are entered as dummy-

variables (contrast condition is combi). Temporal structure during reflexivity was coded as 0 (no adherence) to 3 

(complete adherence). In model 2, control variables are not separately reported. 
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Table 8 

Regression predicting first meaningful measure performance by adherence to temporal 

structure during the reflexivity session 

Time to first meaningful 

measure task 2 
B 95% ci β t P  

Model 1: Control variables         

Intercept  25.744       

FMM task 1  0.052 -0.097 0.201 0.089 0.699 0.487  

Condition: team  -5.026 -10.150 0.097 -0.274 -1.961 0.054  

Condition: task  -3.446 -8.693 1.801 -0.188 -1.313 0.194  

 F(3, 62) = 1.782, R2 adj = 0.035, p = .160  

Model 2 Predictor variables         

Temporal structure -1.228 -3.734 1.279 -0.122 -0.979 0.331  

 ΔF(2, 61) = 2.026, ΔR2 = 0.058 p = .141  

Note. N = 66; first meaningful measure: Lower scores indicate higher performance; experimental conditions are 

entered as dummy-variables (contrast condition is combi). Temporal structure during reflexivity was coded as 0 

(no adherence) to 3 (complete adherence) In model 2, control variables are not separately reported.  

 

Do teams address their weaknesses during the reflexivity session (and does this 

help?) 

Hypothesis 5 suggested that performance in sub-tasks during the first resuscitation 

influenced the discussion during the reflexivity session in the sense that for sub-tasks teams 

had weaknesses in task 1 (expressed as low adherence to the resuscitation algorithm), the 

discussion during the reflexivity session is more complete; in short take the opportunity to 

discuss their weaknesses.  

Table 9 shows means and standard deviations for all indices of adherence to the 

resuscitation algorithm for task 1, the reflexivity session, and task 2, as well as results of a 

paired t-test comparing adherence to algorithm for task 1 to task 2; figure 3 shows a summary 

of the results for the different indices. Table 10 shows the results for separate multiple 

regression analyses on different reflexivity contents. Main predictor was adherence to 

algorithm in task 1, the team and task condition was entered as a control variable, thus, the 

combined team-task condition was the contrast condition.  
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Table 9 

Descriptive results for adherence to algorithm indicators, as well as results of task 1 and task 

2 comparison 

 Task 1  Reflexivity  Task 2   

Index M SD M SD M SD T (65) 

t1 vs t2 

P  

Diagnosis  0.558 0.194 0.270 0.254 0.557 0.266 .022 .982 

Basic life Support 0.762 0.229 0.167 0.174 0.855 0.197 -3.446 <.001 

Defibrillation  0.646 0.278 0.141 0.203 0.672 0.237 -.712 .479 

Medication  0.182 0.242 0.280 0.318 0.280 0.265 -2.610 .011 

Leadership  0.220 0.352 0.538 0.423 0.424 0.385 -3.717 <.001 

Task distribution  0.424 0.312 0.182 0.305 0.439 0.332 -.280 .170 

Note. N = 66; Two teams did not attempt defibrillation at t1; thus, for the index defibrillation N = 64. TMM: 

time to first meaningful measure in seconds (higher scores are lower performance); Descriptive statistics for 

hands-on performance are in percentages; F and P values are based on arcsine transformed variables.  
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Table 10 

Separate regression analyses predicting discussion of content during the reflexivity session 

separately for each index based on adherence to algorithm for the respective index, 

controlling for experimental conditions 

DV Index Diagnosis reflexivity B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  0.228      

Diagnosis task 1 0.227 -0.19 0.574 1.872 .066 .211 

Condition: task  -0.103 -0.241 0.035 -1.489 .142 -.190 

Condition: team  -0.254 -0.392 -0.116 -3.672 .001 -.468 

  F(3, 62) = 5.546R2 adj = 0.173, p = .002 

DV Index Basic life support 

reflexivity  

B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .315      

Basic life support task 1 -.160 -.349 .029 -1.696 .095 -.211 

Condition: task  -.020 -.123 .083 -.386 .701 -.054 

Condition: team  -.061 -.164 .042 -1.186 .240 -.165 

  F(3, 62) = 1.614; R2 adj = .0.028, p = .195 

DV Index Defibrillationa 

reflexivity  

B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .313      

Defibrillation task 1 -.257 -.435 -.078 -2.881 .005 -.349 

Condition: task  -.015 -.135 .106 -.245 .804 -.033 

Condition: team  -.007 -.124 .110 -.126 .900 -.017 

  F(3, 60) = 2.851;R2 adj = .081 p = .045 

DV Index Medication 

reflexivity 

B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .294      

Medication task 1 -.012 -.347 .323 -.072 .943 -.009 

Condition: task  .040 -.155 .236 .412 .682 .060 

Condition: team  -.078 -.270 .115 -.808 .422 -.115 

  F(3, 62) = .197; R2 adj = 0, p = .686 

DV Index Leadership 

reflexivity 

B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .557      

Leadership task 1 .326 .076 .576 2.609 .011 .271 

Condition: team  -.429 -.637 -.221 -4.121 <.001 -.475 

Condition: task  .142 -.070 .353 1.341 .185 .157 

 F(3, 62) = 11.407; R2 adj = .324, p < .001 

DV Index Task distribution 

reflexivity 

B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .178      

Task distribution task 1 .037 -.208 .283 .304 .762 .038 

Condition: task  -.084 -.268 .099 -.919 .362 -.130 

Condition: team  .046 -.138 .229 .494 .623 .070 

 F(3, 62) = .650; R2 adj = -.016, p = .586 

N = 66; Experimental conditions are entered as dummy-variables (contrast condition is combi).  

aTwo teams did not attempt defibrillation at t1; thus, for the index defibrillation N = 64. 
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Figure 3 

Summary of the effects of adherence to algorithm task 1 on subsequent discussion during the 

reflexivity session 

 
 

Note. Diameters of circles represent standardized β, n.s. not significant effect; Red circles: contradict the 

hypothesis, green circles support the hypothesis.  

*, ** significant effect; + trend (p < .10).  

 

The regression analyses do not support the hypothesis, or at least do not support the 

hypothesis for all contents (Figure 3). Suboptimal adherence to the algorithm related to basic 

life support (as a trend) and to defibrillation a is related to a more thorough discussion of 

these topics whereas better adherence to algorithm in task one for diagnosis (trend) and for 

leadership leads to more thorough discussion of those topics during the reflexivity sessions. 

For medication and task distribution, no significant effects were found. 
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Influences of topics reflected about on subsequent adherence to algorithm 

Hypothesis 6a suggested that the discussion of sub-tasks influenced adherence to the 

algorithm for the same sub-tasks in task 2. This hypothesis was tested with separate multiple 

regression analyses for each indicator and discussion of algorithm during the reflexivity as 

predictor, adherence of algorithm task 1, and the experimental conditions as control variables. 

Results are displayed in table 11, and summarized in Figure 4.  

Figure 4 

Summary and graphical representation of the influence of task 1 and reflexivity on task 2 

adherence to algorithm 

 

Note. Diameters of circles represent standardized β of adherence to algorithm task 1 (left) and discussion of 

algorithm during reflexivity (right) on adherence to algorithm task 2, after controlling for experimental 

conditions; * significant effect; + trend (p < .10). Dark circles represent negative β. 
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Table 11 

Results of the regression analyses predicting adherence to algorithm on task 2 based on 

discussing the content during reflexivity and adherence to algorithm task 1 

DV Index Diagnosis task 2 B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  0.228      

Diagnosis reflexivity -.022 -.304 .236 -.154 .878 -.021 

Diagnosis task 1 .452 .113 .791 2.667 .010 .359 

Condition: task  .070 -.086 .227 .896 .374 .124 

Condition: team  -.029 -.199 .140 -.345 .732 -.052 

 F(4, 61) = 2.143; R2 adj = 0.066, p = .086 

DV Index Basic life support task 2 B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .503      

Basic life support reflexivity .154 -.107 .414 1.180 .243 .136 

Basic life support task 1 .436 .238 .634 4.403 <.001 .596 

Condition: task  -.021 -.127 .085 -.398 .692 -.050 

Condition: team  .001 -.105 .108 .023 .981 .003 

 F(4, 61) = 5.156; R2 adj = .205, p = .001 

DV Index Defibrillationa task 2 B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .499      

Defibrillation reflexivity .060 -.245 .364 .392 .696 .051 

Defibrillation task 1 .333 .109 .558 2.973 .004 .384 

Condition: task  .017 -.125 .160 .241 .811 .033 

Condition: team  -.019 -.157 .119 -.270 .788 -.036 

 F(4, 59) = 2.455; R2 adj = .085 p = .056 

DV Index Medication task 2  B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .289      

Medication reflexivity .016 -.188 .220 .159 .874 .102 

Medication task 1 .263 -.006 .533 1.954 .055 .135 

Condition: task  -.112 -.269 .046 -1.416 .162 .079 

Condition: team  -.081 -.236 .075 -1.038 .303 .078 

 F(4, 61) = 1.818; R2 adj = 0.048, p =.137 

DV Index Leadership task 2 B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .263      

Leadership reflexivity  .303 .055 .550 2.444 .017 .333 

Leadership task 1 .231 -.026 .488 1.799 .077 .211 

Condition: team  -.150 -.379 .079 -1.312 .194 -.183 

Condition: task  -.014 -.223 .195 -.131 .896 -.017 

  F(4, 61) = 5.653; R2 adj = .223 p < .001 

DV Index Task distribution task 2 B 95% CI 

low 

95% CI 

high 

t P β 

Intercept  .501      

Task distribution reflexivity -.078 -.347 .190 -.584 .562 -.072 

Task distribution task 1 .098 -.161 .358 .758 .451 .093 

Condition: task  -.236 -.431 -.040 -2.409 .019 -.334 

Condition: team  -.043 -.238 .152 -.444 .659 -.061 

  F(4, 61) = 1.677; R2 adj = .040, p = .167 

N = 66; Experimental conditions are entered as dummy-variables (contrast condition is combi).  

aTwo teams did not attempt defibrillation at t1; thus, for the index defibrillation, N = 64. 
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The analyses do not support hypothesis 6a. Discussing specific topics during the 

reflexivity session does not significantly influence adherence to algorithm in task 2, with the 

exception of discussion of leadership. The results also evidence that performance in task 1 

was a strong predictor of performance in task 2: adherence to algorithm in task 1 significantly 

predicted task 2 adherence to algorithm for diagnosis, basic life support and defibrillation, as 

a trend (p < .10) for medication and leadership (Figure 4 and Table 11).  

Hypothesis 6b suggested that engaging in reflexivity is particularly useful if prior task 

performance was low. We expected that the influence of reflexivity on task 2 adherence to 

algorithm is particularly strong if adherence to algorithm was low in task 1. This hypothesis 

was tested running separate moderation analyses, controlling for the experimental condition, 

using the process macro of Hayes (Hayes, 2017); results are displayed in table 12.  

The analyses do not support Hypothesis 6b, none of the interaction effects was 

significant. Thus, teams that reflected on aspects of the algorithm they were weak during task 

1 did not have a higher increase in adherence to algorithm in task 2 than other teams.  
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Table 12 

Results of moderator analysis testing if discussing algorithm-related content during 

reflexivity enhances adherence to algorithm in task 2 particularly for low adherence to 

algorithm in task 1 

DV Adherence to algorithm Diagnosis 

task 2 

B 95% ci 

Lo 

95% ci 

hi 

t P 

Intercept  .333     

Index Diagnosis Reflexivity -.158 -.892 .577 -.430 .669 

Index Diagnosis task 1 .383 -.100 .866 1.586 .118 

Diagnosis task1*reflexivity .237 -.942 1.415 .402 .689 

Condition: task  .072 -.086 .230 .916 .363 

Condition: team -.026 -.197 .146 -.298 .767 

 F(5 ,60) = 1.723; R2 = 0.126, p = .143  

DV Adherence to algorithm Basic life 

support task 2 

B 95% ci 

Lo 

95% ci 

hi 

t P 

Intercept  .498     

Index Basic life support Reflexivity .177 -.644 .998 .431 .668 

Index Basic life support task 1 .443 .147 .739 2.991 .004 

Basic life support task1*reflexivity -.034 -1.159 1.091 -.060 .952 

Condition: task  -.021 -.128 .086 -.392 .696 

Condition: team .001 -.106 .109 .020 .984 

 F(5, 60) = 4.082; R2 =254, p = .003 

DV Adherence to algorithm 

Defibrillationa task 2 

B 95% ci 

Lo 

95% ci 

hi 

t P 

Intercept  .511     

Index Defibrillation Reflexivity -.203 -.754 .347 -.740 .462 

Index Defibrillation task 1 .245 -.027 .517 1.801 .077 

Defibrillation task1*reflexivity .523 -.388 1.434 1.149 .255 

Condition: task  .006 -.138 .149 .078 .938 

Condition: team -.022 -.160 .115 -.325 .746 

 F(5, 58) = 2.238; R2 =.162, p = .062 

DV Adherence to algorithm Medication 

task 2 

B 95% ci 

Lo 

95% ci 

hi 

t P 

Intercept  .297     

Index Medication Reflexivity -.029 -.296 .239 -.215 .831 

Index Medication task 1 .204 -.149 .557 1.154 .253 

Medication task1*reflexivity .229 -.643 1.102 .526 .601 

Condition: task  -.100 -.264 .065 -1.213 .230 

Condition: team -.078 -.235 .079 -.999 .322 

 F(5, 60) = 1.493; R2 =.111, p = .206 

DV Adherence to algorithm Leadership 

task 2 

B 95% ci 

Lo 

95% ci 

hi 

t P 

Intercept  .243     

Index Leadership Reflexivity .350 .060 .640 2.416 .019 

Index Leadership task 1 .355 -.112 .823 1.520 .134 

Leadership task1*reflexivity -.204 -.844 .436 -.638 .526 

Condition: task  -.149 -.379 .081 -1.295 .200 

Condition: team -.024 -.237 .188 -.299 .819 

 F(5, 60) = 4.559; R2 =.275, p < .001 
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(Table 12 continued) 

DV Adherence to algorithm Task 

distribution 

B 95% ci 

Lo 

95% ci 

hi 

t P 

Intercept  .550     

Index task distribution Reflexivity -.246 -.697 .205 -1.090 .280 

Index task-distribution task 1 .015 -.301 .331 .095 .924 

task-distribution task1*reflexivity .370 -.430 1.170 .925 .359 

Condition: task  -.250 -.448 -.052 -2.520 .014 

Condition: team -.070 -.274 .134 -.689 .493 

 F(5, 60) = 1.509; R2 =.112, p = .201 

Note. N = 66; Predictors and moderators were not centered, because 0 is an intrinsically meaningful for both the 

independent variable and the moderator. Experimental conditions are entered as dummy-variables (contrast 

condition is combi). Moderation analyses are performed using the process macro of Hayes (Hayes, 2017).  

aTwo teams did not attempt defibrillation at t1; thus, for the index defibrillation, N = 64. 

 

Interactional aspects and quality of reflection as predictors of performance? 

Hypothesis 7 suggested that if content disagreements are not resolved during the 

reflexivity session, performance could suffer. Hypothesis 8 suggested that if teams discuss a 

wider scope, they perform better. Table 13 shows the descriptive statistics for unresolved 

disagreements and scope of discussion overall and across the experimental conditions, table 

14 shows the results of the regression analyses separately for hands-on performance and time 

to first meaningful measure, controlling for performance task 1 and experimental conditions.  

Table 13 

Descriptive statistics for disagreements and scope of reflexivity across conditions 

Reflexivity 

condition N 

Disagreements 

(1-3) SD 

Scope of 

reflexivity (1-3) SD 

Task 21 1.14 .359 1.62 .740 

Team 21 1.29 .463 1.43 .598 

Combi. 24 1.17 .381 1.46 .658 

Overall  66 1.20 .401 1.50 .662 

Note. Combi = combined task-team condition. No significant differences between the experimental conditions 

for disagreements or scope of reflexivity; N = 66 teams. 
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Table 14 

Separate regression analyses predicting resuscitation performance (hands-on, time to first 

meaningful measure) for disagreements during reflection and scope of reflexivity; controlling 

for performance task 1 and for experimental conditions 

       

DV Hands-on performance task 2 

(arcsine-transformed) 

B 95% CI 

low 

95% CI 

high 

t P β  

Intercept  .614       

Disagreements -.085 -.159 -.012 -2.340 .023 -.253  

Scope of reflexivity  .046 .002 .090 2.106 .039 .226  

Hands-on performance task 1 .359 .177 .540 3.956 <.001 .431  

Condition team  -.026 -.096 .045 -.726 .470 -.089  

Condition task  .039 -.031 .109 1.120 .267 .135  

 F(5, 60) = 5.725; R2 adj =.267, p < .001 

DV Time to first meaningful measure task 

2 

B 95% CI 

low 

95% CI 

high 

t P β  

Intercept  29.187       

Disagreements 1.945 -3.156 7.045 .763 .449 .090  

Scope of reflexivity  -4.020 -7.090 -.949 -2.619 .011 -.309  

Time to first meaningful measure task 1  .056 -.087 .200 .782 .437 .095  

Condition team  -3.760 -8.831 1.310 -1.483 .143 -.205  

Condition task  -4.312 -9.262 .638 -1.742 .087 -.235  

 F(5, 60) = 2.615; R2 adj =.111, p = .033 

Note. N = 66. 

The analyses partially support Hypothesis 7 and fully support Hypothesis 8. More 

unresolved disagreements during the reflexivity session is related to lower hands-on 

performance in task 2; and a wider scope of reflexivity is related to higher hands-on 

performance in task 2 as well as lower time to first meaningful measure.  
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Discussion 

This study had two goals – to compare different reflexivity instructions with each 

other with regard to performance, and to “dissect” the reflexivity procedure in order to 

respond to some of Moreland and McMinn’s (2010) reserves with regard to reflexivity (for a 

summary of the results, see table 15).   
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Table 15 

Verbal Summary of all results 

 

Hypothesis  Results  

Does reflexivity influence (resuscitation) performance?  

H1 - Teams that are asked to reflect about 

task aspects as well as team aspects 

(combination condition) show higher 

performance improvements than teams 

that only reflect on one of those aspects  

 Time to first meaningful measure: No significant differences among 

experimental conditions  

 Hands-on time: team condition < task condition 

Additional result 

Teams that reflect show higher 

performance than teams in control group  

 

 Time to first meaningful measure: Each reflexivity condition > control 

condition  

 Hands-on time: Team and combined condition > control condition 

Do teams follow the reflexivity instructions?  

H2a - teams engage in reflexivity 

H2b - teams discuss topics related to the 

task 

H3 - teams respect the instructed thematic 

focus 

 

 Yes; teams use allotted time to reflect  

 Yes; very low percentage of unrelated talk  

 

 Talking about task-related aspects:  

o  Task-condition = combined condition > team-condition 

 Talking about team-related aspects:  

o Team condition = combined condition > task-condition 

Additional result   In all conditions: more task-related aspects than team-related aspects 

discussed 

H4 - teams follow the temporal structure 

of reflexivity  
 Yes; teams follow the temporal structure  

 No differences between conditions  

Additional analyses – the relationship of 

content and temporal structure of the 

reflexivity on team performance 

 The amount of task-related or of team-related communication during 

reflexivity is not related to time of first meaningful measure 

 The amount of task-related or of team-related communication during 

reflexivity is not related to hands-on performance  

 Following the temporal structure of reflexivity is not related to higher 

performance (first meaningful measure; hands-on) 

Process performance (improvements)  

H5 - When reflecting, teams address their 

weaknesses within the resuscitation 

algorithm  

 Mixed:  

o Leadership (sig.) and diagnosis (trend) are more discussed if 

adherence was high in task 1 

o Defibrillation (sig.) and basic life support (trend) are more 

discussed if adherence was low in task 1 

o No differences for medication and task distribution 

H6a - Adherence to algorithm for topics 

discussed during reflexivity will be 

higher in task 2  

 No, with the exception of discussion of leadership 

Additional result  Previous process performance influences process performance in task 

2. (adherence to algorithm task 1) is a significant predictor for process 

performance in task 2 for diagnosis, basic life support, defibrillation; 

is a trend for medication and leadership.  

H6b - If aspects of low process 

performance in task 1 are addressed 

during reflexivity process, performance 

for those aspects will be particularly 

improve in task 2 

 No 

Quality of the reflexivity process 

H7 - Unresolved disagreements during 

the reflexivity session hamper 

resuscitation performance  

 Partially: Higher unresolved disagreements lower improvement of 

hands-on performance in task 2; but not first meaningful measure 

H8 - A larger scope during the reflexivity 

session is related to more resuscitation 

performance improvement 

 Supported: A larger scope during the reflexivity discussion enhances 

hands-on performance gains, and decrease time to first meaningful 

measure.  
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The study results indicate that reflexivity-as-intervention has positive effects on 

performance, and teams in the team-condition – who were asked to reflect on coordination 

aspects, showed more pronounced effects on performance. With regard to the reflexivity 

session itself, contrary to Moreland and McMinn’s (2010) study and concerns, teams engaged 

in reflexivity when asked to, they also discussed according to the focus of the experimental 

conditions, and they were able to respect the suggested temporal sequence of first looking 

back and then planning for future performance.  

However, three important assumptions of how reflexivity influences performance 

were at best partially supported: Teams did not consistently focus during reflexivity on their 

weaknesses in task one. In addition, discussing specific aspects of the task during reflexivity 

did not improve performance in task 2 regarding those specific aspects – with the exception 

of leadership. Finally, there were no indications that team that addressed their specific 

weaknesses improved performance with regard to those specific weaknesses.  

In accordance with other studies, we also found that the quality of reflexivity in terms 

of scope of reflection was rather low, but influenced performance. Similarly, unresolved 

conflicts were rare, but could hamper performance.  

We discuss each of these aspects below.  

Effects of different reflexivity interventions on performance were the main goal of 

the study. Again, note that in all analyses, task 1 performance was controlled for. Contrary to 

our expectation, teams in the “combination” condition who reflected on task- as well as on 

collaborative aspects did not outperform teams in the other two conditions, and differences 

between the conditions were only found for hands-on time performance, but not for time to 

first meaningful measure.  

We first discuss the finding for hands-on time because it constitutes the more general 

performance measure. We had derived the hypothesis that a combined team and task focus 
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would be most useful for performance from team training research which found that a 

combined task-collaboration instruction was more successful than only a task or collaboration 

instruction (Salas et al., 2008; Salas et al., 2007). That makes sense, as in a given task, 

collaboration requirements are often different for different sub-tasks: For some sub-tasks, 

task distribution among team members may be optimal and cooperation will be loose, but for 

other sub-tasks teams have to engage in a tight cooperation. Undercollaboration – when the 

task requires tight collaboration and the team does not well collaborate, but also 

overcollaboration – when task distribution would be more optimal than tight collaboration 

within the group, can hamper performance. For the resuscitation task studied, tight 

coordination is particularly important for defibrillation (because all team members have to 

interrupt working on the patient and stay away for the moment of the shock). Collaboration 

requirements for the other resuscitation sub-tasks do not necessarily require the whole team 

to focus on the same task (Tschan, Semmer, Hunziker, et al., 2011). Indeed, a study found 

that overcollaboration during a simulated resuscitation was observed in many teams (e.g., all 

team members collaborated to resolve technical issues of the defibrillator and leaving the 

patient without support during a considerable amount of time) and led to poorer performance 

(Tschan, Vetterli, et al., 2011). Thus, asking teams to reflect on task and team aspects 

simultaneously may help them to integrate the two aspects. We have several explanations 

why we did not find the expected result. First, it could be that the three minutes reflection 

period was too short to discuss links between task and collaboration aspects thoroughly. An 

indicator of this is that teams in the combined condition asked more often for extra time to 

finish a topic than the teams in the other conditions. Second, it is well known that 

resuscitation knowledge wanes rather quickly, within months (Berden et al., 1993). It could 

be that teams in the combined condition primarily focused on task-aspects (see below) to first 

update their knowledge and that team aspects did not get the necessary attention. Third, for 
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known tasks, discussion of team aspects might be the most useful for enhancing performance, 

as our results suggest. This argument is corroborated by results from two other studies asking 

teams to reflect on team aspects and finding positive results on task performance (Eddy et al., 

2013; Konradt et al., 2015). Note, however, that none of these studies tested against a task-

focused reflexivity condition. Previous studies also found that even generic team-skill 

training improved task performance on a collaborative technical task, because generic team-

skills training positively influenced emergent states such as transactive memory systems 

which subsequently improved task performance (Prichard & Ashleigh, 2007). 

For the performance measure time to first meaningful measure, there was no 

difference between experimental conditions. For a CPR, rapid intervention is crucial for 

patient survival. The guidelines allow for an assessment of the patient of no longer than 10 

seconds before starting CPR, arguing that immediate intervention is important and that even 

trained medical “cannot assess the breathing and pulse sufficiently reliably to confirm cardiac 

arrest” (Soar et al., 2015. p. 105), and that the risk of cardiac massage or ventilation on a 

patient not in cardiac arrest are not likely to cause harm. A swift start is thus crucial, and 

resuscitation team performance should be evaluated in this regard. One explanation for the 

lack of differences between the reflexivity conditions for swift start is that there may have 

been a ceiling effect; the mean time to first meaningful measure was fast (ca. 25 seconds). 

Although 25 seconds is more than twice the recommended time, in comparison to other 

studies, teams in this study started fast: One study reports a mean of 50 seconds (Amacher et 

al., 2017), another a mean of 77 seconds for medical student samples (Luscher et al., 2010); 

another study reports 44 seconds for a second resuscitation task after an expert-led debriefing 

(Hunziker et al., 2010). Twenty-five seconds is a relatively short time to organize a team of 

three and diagnose a cardiac arrest, it is well possible that this time is close to the attainable 

best limit, despite the prescription of the algorithm to limit basic diagnostic to 10 seconds. 
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This could lead to a ceiling effect in performance for all teams, making the detection of 

differences across experimental conditions difficult.  

Reflexivity and team performance improvement 

The comparison between the reflexivity conditions and the control group (data from 

an earlier study) indicated that teams in all reflexivity condition showed higher performance 

improvements than the not-reflecting control group for performance measure time to first 

meaningful measure and teams in team-focused and combined condition showed significant 

better improvement than control group for performance measure hands-on time. Note that 

performance in task 1 was controlled for, the effect can thus not be due to different 

performance levels in task 1. Even if it is not central to our hypotheses, this result remains 

interesting and corroborates earlier research that found effects of reflexivity on performance 

also in reflection-as-intervention studies (Gurtner et al., 2007; Kneisel, 2020; Konradt et al., 

2015; Kündig et al., 2019; Schmutz, Lei, et al., 2018). However, the analyses reported here 

need to be interpreted with caution, because the data of the control condition was collected 

earlier, with no random assignment for this study. History effects are possible, even if we are 

not aware of a change in the medical curriculum during the time of both studies.  

Dissecting reflexivity (I): Do teams reflect as expected? 

One important concern of Moreland and McMinn (2010) was that teams may not 

reflect even when asked and given time to do so and may not follow instructions. We 

analyzed the reflexivity session with regard to several aspects: Whether teams used the time 

to reflect, to what degree they digressed from the general topic of reflection, whether teams in 

the different conditions reflected according to the focus of the condition, and whether teams 

reflected according to the optimal temporal sequence. Our analyses of the reflection process 

show that the concerns of Moreland and McMinn (2010) were not substantiated in this study: 

In all conditions, teams used the whole time to reflect, they digressed in less than 3% of the 
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communication from the general topic; followed the instructions regarding the focus (team, 

task or combination) of reflections, and overall followed the temporal sequence. 

Moreland and McMinn’s (2010) concerns were based on two arguments, namely that 

teams were not motivated or not able to reflect. Although we did not directly measure 

motivation and ability and can thus not empirically test the hypothesis, our study setting 

makes motivational and ability problems unlikely: The medical students volunteered for 

participation in the study, likely because they expected to gain hands-on experience in a 

domain important for their future profession in a simulator (Escher et al., 2017). The 

resuscitation task is highly significant for medical doctors, which increases its motivational 

potential (Hackman & Oldham, 1980). Given that all students had four years of medical 

training, which includes instructions related to cardiac diseases and resuscitation, we can also 

rule out that they had enough knowledge to engage in a at least basic discussion.  

More discussion of task- than team-related aspects 

An interesting result was that although students focused their discussion according to 

the reflection instruction, in all conditions, participants discussed more task-related than 

team-related aspects. Groups in the task-focused condition almost exclusively discussed task-

related aspects (around five times more than team aspects); but also groups in the team 

reflexivity condition discussed 1.3 times more task-related contents than team-related 

content.  

There are several possible explanations for the predominance of task-related topics. 

First, discussing cooperative behavior could be interpersonally sensitive. Cooperative 

behavior is often seen as influenced by teamwork- or non-technical skills (Andersen et al., 

2010; Frankel et al., 2007), and these are often seen as personal characteristics (Hackman, 

2002). The reluctance to address cooperative behaviors may thus be out of concerns of 

mutual criticism (Kolbe et al., 2015). Focusing more on the technical aspects of a 
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resuscitation may be one way to avoid the sensitive issues related to coordination. Second, 

problems related to the resuscitation task may be of particularly high significance for the 

population studied, because the primary goal and instruction in this situation was to treat the 

patient according to the algorithm, this may be another explanation for the focus on this task 

for all teams. Third, the participants may have a much clearer mental model of the task 

aspects than of the team aspects involved. They may simply lack the necessary knowledge 

needed to identify cues that indicate problems of cooperation (Gurtner et al., 2007). Indeed, 

as St.Pierre et al. (2011) underlined, healthcare workers are taught highly challenging 

technical skills and clinical algorithms, but communication and team performance aspects are 

often neglected in the curriculum.  

Dissecting reflexivity (II): Do teams address their weaknesses and does this help? 

We tested whether teams identified and discussed their own weaknesses during the 

reflexivity session (hypothesis 5) and whether the discussion of weaknesses improved 

performance in task 2. The results are contradictory. For two indices of adherence to the 

resuscitation algorithm (medication and task-distribution), there was no relationship between 

low adherence to the algorithm and subsequent discussion. For the indices diagnosis and 

leadership, better performance in task 1 was related to more, not less, discussion, and only for 

basic life support and defibrillation, our hypothesis was not rejected. This is not a clear 

pattern. However, we can speculate that in addition to the mechanism postulated (that teams 

talk about their weaknesses), another mechanism may play a role: teams, when analyzing past 

performance, may talk about their successes, too. This corresponds to literature on how 

feedback should be given – i.e. balancing positive and negative aspects to avoid threatening 

self-worth with feedback (Krings et al., 2015). The teams may intuitively have tried to 

balance positive and negative evaluation of their earlier performance.  
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The hypothesis that teams talk more about their weaknesses was only supported for 

basic life support as a trend and for defibrillation. Interestingly, those are the indices with the 

highest performance in task 1 (0.76/1; 0.65/1, respectively). Basic life support and 

defibrillation are core skills for CPR, this is well known to medical professionals. It may thus 

be that low performance in a core aspect of the task is particularly salient for a team and may 

have triggered more discussion (Larson & Egan, 2018). However, other mechanisms such as 

the common knowledge effect (Gigone & Hastie, 1993) or aspects of psychological safety 

(Edmondson, 2004) may have played a role. Finally, it is also possible that teams were unable 

to identify which aspects of the task they performed well or not.  

For the reflexivity discussion to be useful, it makes sense to hypothesize that teams 

improved adherence to the algorithm most for topics that were actually discussed during 

reflexivity. The analyses revealed two interesting results. First, the overall strongest influence 

on adherence to algorithm on task 2 was adherence to algorithm on task 1: earlier 

performance predicted later performance (a significant relationship was found for diagnosis, 

basic life support and defibrillation, a trend for medication and leadership). In contrast, 

reflecting about specific sub-task did not influence performance on this sub-task later, with 

one exception: leadership. Furthermore, we did not find a significant moderation of 

performance in task 1 on the link between reflexivity and performance in task 2 (aka teams 

who discuss their weaknesses profit most from reflexivity). In view of what researchers 

believe to be the mechanisms of reflexivity on performance, the absence of any relationship 

between reflexivity on specific topics and subsequent performance is a counterintuitive, 

concerning, but important finding. One explanation is that teams had difficulties to identify 

aspects of low task performance. The resuscitation guidelines define sub-tasks performance 

markers in quite some detail. To the extent that the participants notice deviations from the 

algorithm, it seems obvious that these must then be corrected. However, having to execute 
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these sub-tasks in a very short time may make it very difficult to keep track of their own 

actions in detail, to memorize the exact way they were performed, and to relate this to the 

standards provided by the guideline. Being inexperienced, planning, executing, and 

remembering their action in a very general sense (e.g., we did perform ventilation) may be 

the maximum they could process in their (working) memory, whereas remembering details 

may be beyond their mental capacity in this situation. This interpretation would be in line 

with the results by Bogenstätter et al. (2009), that participants in a resuscitation had 

difficulties reporting details of their actions (e.g., the number of defibrillations) correctly. To 

the extent that such mechanisms are operating, discussing details of their performance might 

not be helpful, as it may miss the point. By contrast, deficiencies in leadership and 

coordination may be especially salient, as they tend to induce uncertainty (“should I prepare 

defibrillation?”), and possibly even anger (“Why doesn’t he say what he wants?”). Such 

incidents might therefore lend themselves better to profiting specifically from discussions, as 

the implications are not so obvious and require joint deliberation, in contrast to the medical 

part proper, which is exactly specified.  

Dissecting reflexivity (III): overall quality of reflexivity 

We tested two aspects of quality of reflexivity with regard to resuscitation performance. 

Unresolved disagreements (to what extent after the reflexivity discussion unresolved conflicts 

or controversies remained) were negatively related to hands-on performance, but not to time 

to first meaningful measure. Many of the disagreements during reflection concerned the 

question of which resuscitation algorithm was the correct for the specific patient. If such 

strategic disagreements remain before collaborating on the next task, teams may not develop 

a shared mental model; this can lead to coordination problems and performance deficits. 

Note, however, that the level of persisting disagreements was very low, with a mean of 1.2 on 

a 3-point scale.  
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Interestingly, the most consistent predictor of performance in task 2 was scope of 

discussion: Hands-on performance and time to first meaningful measure performances were 

significantly higher for teams with a broader scope of reflection. This means the more teams 

went beyond discussing the first task just experienced and compared to other situations (e.g., 

an out-of-hospital cardiac arrest) or to other procedures (e.g., a trauma situation), the higher 

the performance increased. A broader scope of discussion can be a sign of better information 

integration (Schippers et al., 2018), and corresponds to the level of dialogical reflection 

described by Kihlgren and colleagues (2015).  

Moreland and McMinn (2010) emphasized that a low quality of reflection could be 

one of the main problems of reflexivity-as-intervention. With an overall mean of 1.5 (on a 

scale of 1 to 3), the scope of reflection overall was low, as found in other studies (Gurtner et 

al., 2007; Kihlgren et al., 2015; Moreland & McMinn, 2010).  
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Conclusions 

The results of this study support the general finding that even short reflexivity 

sessions can have positive effects on performance, and that teams may well be motivated to 

engage in reflexivity session. However, the results also cast doubt on whether teams are able 

to identify and discuss their weaknesses. The general assumption that reflecting on own 

shortcomings and improving particularly in domains of low performance was not supported 

for specific facets of the task, but it was supported for the important collaborative aspect of 

leadership. In addition, reflection quality was overall low, but quality was an important 

influence on performance. 

One main conclusion for research is that aspects of quality of reflexivity and the exact 

mechanisms between earlier performance, reflexivity and later performance are not yet clear. 

The finding that teams do not more consequently address past performance problems during 

reflexivity is surprising. Future research thus needs to investigate the link of past performance 

to reflexivity and to future performance in more detail. Although quality of reflexivity is 

often discussed in reflexivity research, only very few studies have empirically rated reflection 

quality, there is need for future research in this field, too. Only a good understanding of the 

relationship between earlier taskwork, reflexivity and future taskwork can inform about how 

reflexivity instructions need to be conceived to help teams to reflect.  

With regard to applied aspects, briefings in medical teams are common, and they have 

been found to improve performance. Based on our study, however, we cannot exclude that 

briefings could be much more effective, if quality could be improved. Kihlgren et al. (2015) 

showed that even specialist-led briefings do not achieve good quality ratings. Our study 

clearly showed that overall quality of the reflexivity session was low, but also that quality of 

reflexivity is important for performance.  
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Moreland and McMinn (2010) expressed concerns that reflexivity might “feel good” 

for team members and that they on the one hand overestimate the effects (which may be a 

reason for the high correlations between reflexivity, team processes and performance for 

exclusively self-report-based studies). On the other hand, and more important, the good 

feeling of “we talked about it” could lead to overconfidence with regard to team performance 

and to an underestimation of aspects to improve.  

Limitations & strengths 

In this study, we approached reflexivity-as-intervention from different perspectives, 

but based all data on behavioral observations. We thus do not have data about the subjective 

experiences of the team members. It would have been particularly interesting to compare 

observed reflexivity quality with subjective perception of the usefulness of reflexivity by the 

team members. Another limitation is the sample size of 68 groups, which allows only to 

detect big effects. Reasons for this are limited resources and the analyses on the group level – 

for each group, three student participants and a study nurse as well as a technician were 

necessary. We opted for large effect sizes because of the applied character of the study – in 

view of an implementation recommendation of reflexivity sessions after emergencies, effects 

should also be medically meaningful. However, larger sample sizes would allow to detect 

important smaller effects. The team composition in this study (a homogeneous group of 

fourth year students) is not realistic for ad-hoc medical teams at hospitals. The study 

therefore cannot take into consideration the heterogeneity of first-responders at acute 

emergencies. An important limitation is the generalizability of the results to other tasks than a 

CPR. It is clear that collaboration requirements need to be adapted to the task (Hackman & 

Morris, 1975; McGrath, 1984; Tschan & von Cranach, 1996). Kerr (2017) states that tasks – 

“the most neglected moderator in group research” – are powerful influence of group behavior 

and group and team research should take this into account.  
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This study has strengths. With CPR, we studied a realistic and important situation 

with clear requirements and clear performance standards, and participants were specialists in 

the sense that they had studied medicine for already four years. Briefings are increasingly 

common in medicine, and are also recommended for ad-hoc composed teams that form 

around a medical emergency. Second, behavior observational data is also one of the strengths 

of this study, because it reduces known biases of self-report (Moreland & McMinn, 2010). 

The quest to base more studies on behavioral observations in (social) psychological research 

is particularly important for team research. This study took the recommendation “why don’t 

we study real behaviors” (Agnew et al., 2009, p. 6) very seriously. 
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4. Overall discussion 

In this section, I present a summary of the findings of the two papers included in this 

dissertation as well as possible reasons why reflexivity effects were not fully positive in our 

experimentation. I then suggest future research perspectives. Some themes that emerge from 

the results and that are not directly related to reflexivity are also discussed. Further on, I 

propose a few implications of our results for practice. Finally, before the conclusion, I discuss 

the limitations of our projects. 

Summary of results 

Our studies focus on a reflexivity intervention applied to a medical simulation where 

medical students engage in a short self-led reflexivity session between two CPR tasks. The 

first paper demonstrated that while controlling for first performance, teams that engaged in a 

reflexivity intervention showed higher resuscitation performance gain in the following 

resuscitation than teams in the control condition (no reflection) for basic hands-on 

performance and for coordinative performance, but non-significantly lower performance for 

rapid defibrillation (lower delay means performance increase for this measure). These results 

indicate that even very short self-led post-action reflective briefings enhance basic 

resuscitation performance in ad hoc groups. However, they also suggest that the effects of 

reflexivity might not affect overtly complex aspects of the task.  

With our second paper, we wanted to understand in more detail how the reflexivity 

process was constructed and which aspects of performance are impacted. We therefore 

delved deeper into the mechanisms of reflexivity here. Firstly, we compared three different 

reflexivity conditions (task-focused, team-focused and combination of both). For hands-on 

performance, teams in the team-focused condition improved their performance significantly 

more. We also found that all reflexivity conditions induced higher performance 

improvements than the control group for both resuscitation performance measures time to 
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first meaningful measure and hands-on time. Secondly, we showed that our participants 

engaged in reflexivity process: they discussed topics related to the task, and that they 

respected the structure of the reflexivity session. However, teams tend to generally favor task 

aspects during reflexivity discussion. The amount of task- or team-related communication or 

structure of reflexivity did not influence subsequent performance. 

Thirdly, with a detailed analysis of the resuscitation algorithm, we could show that 

teams did not only discuss weak aspects of the initial performance; this was the case for 

defibrillation and basic life support actions, the opposite was found for leadership and 

diagnosis. Only leadership performance in task 2 was influenced by its discussion during the 

reflexivity session. 

Finally, we tested social and content quality of reflection on performance. Unresolved 

disagreements were significantly related to performance (hands-on) and scope of discussion 

was our most important quality indicator, predicting hands-on time and time to first 

meaningful measure.  

The results are encouraging but not completely conclusive for the effectiveness of 

reflexivity. 

In the next section, we discuss possible explanations for the results we found. 

Reflexivity, not yet convincing – reasons why our intervention was not fully 

successful 

We discuss in the following sections possible explanations for our results, i.e. Why 

reflexivity did not improve all aspects of resuscitation or why it worked only in certain 

experimental conditions. 
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Salience of team-related aspects 

Alongside our analyses of reflexivity content with different focuses of reflexivity and 

of CPR performance, we outlined the importance of team-related aspects for CPR, for 

reflexivity discussion and for medical students. Indeed, the themes related to teamwork stand 

out as salient in each section of the results. First, teams tend to favor task-related topics in the 

reflexivity session, even in a reflexivity condition designed to promote discussion of team-

related elements. However, we showed that it is possible to increase the amount of team 

topics discussed during reflexivity with instruction focusing on team aspects (paper 2). 

Second, team-related topics seem essential in the resuscitation and reflexivity process, 

because groups in the team-focused reflexivity condition significantly improved more in their 

second resuscitation performance than groups in the control condition (paper 2). Team-

related reflexivity was also more efficient than task-related reflexivity for hands-on time. 

Third, when looking in detail at the algorithm, we also demonstrated that performance index 

leadership – a collaborative aspect of performance, is the only index of performance 

increased by reflexivity (paper 2). The collaborative aspects of the CPR task are essential to 

the team's performance but they seem difficult to discuss and implement for medical students. 

Collaboration is thus both a deficiency and a necessity for CPR, reflexivity might improve 

this specific domain, and this is probably even more important for medicine students who are 

still learning.  

Difficulty to identify mistakes and technical deficienciesThe lack of technical 

knowledge and experience of our participants (they are still students, even if they already 

have four years of training) can explain why reflexivity was not fully efficient. I noticed that 

our participants have particular high difficulties with defibrillation because it is a very 

complex task. It was detected that they expressed during the reflexivity session that they were 

not proficient in defibrillation, partly because they were not trained in the use of the manual 
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defibrillator; we understood from what they said that they had only practiced with the 

automatic defibrillator (AED). The defibrillator was a major challenge for the participants, 

even though it is an essential and central tool for CPR (“but the problem was that we have 

never done this before with an AED”, “yeah, but the defi (defibrillator) should recommend 

shock or no shock, you know?”). If students lack such basic knowledge, it could partly 

explain the lack of effectiveness of reflexivity, because participants did not have the 

necessary resources to adapt their handling of the defibrillator and acknowledge their 

mistakes. 

Participants were often unsure about the right algorithm to follow and the meaning of 

the steps symbolized by the acronym: “There were three algorithms that you have to give and 

there was one, but I don't remember which one, that we did massage, then adrenaline and you 

know... and then shock, and then…”, “so algorithm is what? CABD or…?” or “algorithm is 

uh... the pulse... yeah, no, no...”, “what is “D”?”.  

If the participants are not able to identify clearly not only the weaknesses of their 

performance, but also the strengths, reflexivity is useless and performance improvement 

cannot occur. However, if participants are aware of their weaknesses but do not know how to 

correct them, they cannot discuss solutions and plans during reflexivity or propose 

improvements. Teams should be guided to identify important topics such as these that must 

be addressed (Otte et al., 2018). Moreland and McMinn (2010) think that participants focus 

on irrelevant topics and thus benefit not from reflexivity. For a population of junior doctors, it 

may be necessary to allow them to verify their assumptions and decisions to make the most of 

the reflexivity intervention. A limitation of the studies is thus that we did not take into 

account the knowledge level of the students.  
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Confusion about guidelines changesThere is a fairly simple possible explanation for 

the uncertainty of participants during certain technical tasks. The regular adaptations of the 

resuscitation guidelines (approximately every five years) follow the actual developments in 

research. However, it is obvious that these changes can be confusing, for example if a team 

member is not informed about the changes or has memorized earlier guidelines. European 

guidelines before 2010 recommended to chain several defibrillations without intermittent 

cardiac massage and ventilations (Nolan et al., 2010), which is no longer recommended and 

represents a major change (Soar et al., 2015). If members of the same team work with 

different guidelines in mind and they do not share a common or accurate mental model of the 

task (about the way to achieve the task) then this could lead to confusion and errors. This 

problem of guideline adaptation was particularly visible for the question of the “ABC” 

sequence: Since 2010 and after years of other instructions, it is now recommended to follow 

the CAB (Circulation-Airway-Breathing) sequence rather than the ABC sequence (Airway-

Breathing-Circulation) (Marsch et al., 2013). Given that our data collection occurred after 

2010, we expected participants to systemically use the scheme CAB but, again, we have not 

observed this CAB sequence unanimously among the participants. We also observed that 

some participants seem to be trained in other work procedures that are no longer 

recommended (e.g. MONA, an old algorithm for medicine to manage chest pain that is no 

longer recommended, Gouda et al., 2016). There might be confusion in teams regarding the 

guidelines (Marsch et al., 2013), and these technical confusions may also be due to training 

that is not up to date. It is thus important to ensure that medical staff are regularly informed 

and retrained for any changes in care recommendations.  

Whilst we are talking about guidelines, they could also serve as a facilitator for the 

collaborative aspects of medical tasks. We identified that team-related aspects were a major 

difficulty for medical students who took part in our study. Resuscitation guidelines and 
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algorithms could be adapted to include collaborative aspects, and be taught with an emphasis 

on teamwork. For example, one of the first steps in the CPR algorithm could be to “designate 

a leader in the team” and then “assign responsibility for CPR and ventilation”. It could also 

specify that the leader must remain hands-off if possible, one of the recurring errors in our 

experimentation. 

The question of education in medicine for collaboration 

In addition to technical deficiencies, as St.Pierre et al. (2011) and Flin and Maran 

(2008) underlined, there is a problem with collaboration competencies in medical teams. 

Healthcare workers are taught highly challenging technical skills and clinical algorithms but 

communication and team performance aspects are generally neglected in the curriculum 

(St.Pierre et al., 2011). It is an error to consider that “a team of experts is immediately an 

expert team” (Kolbe et al., 2019, p. 4); meaning that technical skills alone are not sufficient 

for healthcare workers, they need to be able to work together efficiently as well. Moreover, a 

major reason why healthcare workers may not be able to prevent human errors – according to 

the report “Unmet needs: teaching physicians to provide safe patient care” (2010) – is that 

professionals are not trained to work in teams and are therefore not prepared to face this 

critical aspect. There seems to be a general lack in training for the collaboration of healthcare 

workers, our results also raise the question of the education offered to medical students in 

Switzerland. Indeed, we observed that participants made errors and are uncertain regarding 

leadership and collaboration during a resuscitation. There was often no task distribution, 

communication was unclear and limited, and leadership was often absent. 

There is therefore an undeniable need to adapt and structure the training of medical 

professionals in order to provide them with competencies that will enable them to address all 

aspects of their work effectively. This effort for collaboration is important regarding our 

results: we showed that a reflexivity intervention which focused on team-related aspects 
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helped teams to improve their performance (paper 2). Collaborative aspects are important for 

the smooth running of medical tasks but seem to represent for the moment a difficulty for 

medical students. 

Quality of reflexivity 

Our results (see paper 2) outlined show that having a vast scope of reflection 

(comparing the situation with other experiences) and fewer disagreements, seem to be 

essential. However, our participants did not always achieve a high quality level of reflexivity. 

The fact that participants remain on a superficial level can prevent reflexivity from being 

useful, and this is one of the major critics against reflexivity (Moreland & McMinn, 2010). A 

sufficiently detailed apprehension of key aspects is required to reflect, plan and adapt, i.e. 

engage in a successful reflexivity process. In summary, without discussing relevant topics 

sufficiently, reflexivity may be useless. 

We saw possible reasons that may have affected the effects of reflexivity in our 

experiment. I would also like to take this opportunity to highlight some of the next 

perspectives that research could explore in the field of reflexivity in the next section. 

Future research on reflexivity 

Observing these teams on many occasions drew my attention to many processes that 

were not at the centre of my research questions. If I had had an opportunity to continue this 

research, I would have liked to analyze them, and they could be further investigated in future 

research lined to reflexivity and resuscitation. 

The composition of the teams is of particular interest: Simple demographic data (such 

as gender for example) or team size could have an impact on team performance and 

reflexivity discussion (as shown in Amacher et al., 2017; Hunziker et al., 2018; Tramèr et al., 

2020). The proportion of speech contributed by each participant related to their respective 

knowledge or experience is also interesting data in itself, and could explain the performance 
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of the groups; if the students with the best knowledge did not communicate, then the group 

does not reach its potential in the resuscitation as well as in the reflexivity session. 

The theme of leadership, which is in itself a vast field, also brings questions: who are 

the leaders in our research? Are they the best choice to lead the team? Who dominates in the 

team (decisions in resuscitation, discussion in reflexivity), according to gender, personality, 

competencies, etc.? Who interrupts others during the reflexivity session? If the leader relies 

on erroneous judgment during the resuscitation and reflexivity session, then the team cannot 

progress even though another member may have the necessary knowledge. 

Studying reflexivity with other reflexivity conditions might also be interesting. For 

example, providing the algorithm as reference to the participants during reflexivity can be a 

really helpful support for students who are still uncertain with resuscitation. By doing so, the 

tools or means of support needed to improve and promote the reflexivity process could be 

identified. Perhaps a longer reflexivity session would also help “junior” participants to check 

their knowledge and fulfil the complete reflexivity cycle more thoroughly. 

It would also be interesting to conduct the same deep investigation of reflexivity with 

professional groups instead of students to allow generalization of results troughout the whole 

domain of healthcare. Our participants were clearly young with few practical experiences; 

professional physicians or nurses might have presented different difficulties or benefited 

more from reflexivity with their advanced experiences and knowledge. It is maybe also 

necessary to investigate and understand reflexivity in other tasks and amongst other teams, 

where the underlying mechanisms could be different. Firefighters, police officers, 

intervention groups, crisis management, first aiders, or other medical specialties (surgeries, 

childbirth, psychiatric cases, etc.) could also benefit from reflexivity. This would allow an 

understanding of reflexivity variations across other fields (Moreland & McMinn, 2010).  
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One aspect that is missing from our approach and that could help explain our results 

and deepen our understanding of reflexivity is the experience of the participants. Indeed, with 

simple questionnaires, participants could indicate how comfortable and safe they feel during 

each part of the experience. This would help to define whether or not the psychological safety 

prevents them from acting during simulation and discussing freely. 

We came across some possible future research linked to reflexivity. In the next 

section, I wanted to underline some themes that are a little more distant from reflexivity but 

which caught my attention. 

Emergent themes 

In this section, I discuss the themes that emerge from our data and that are not directly 

related to reflexivity. I find them very interesting in that they could be at the center of other 

research however, still give another perspective on reflexivity. 

Leadership as salient aspect 

When the participants focused on the collaborative aspects of the task, they tended to 

dive into the theme of leadership first. It is indeed a particularly salient aspect of performance 

if it is insufficient, because it plays an important role in resuscitation (Hunziker et al., 2010). 

There was often no clear leadership in the first resuscitation performance. What could be 

simpler than finding out that there was no leader and deciding to designate someone (“we did 

not really have a leader”, or “maybe we should have picked a leader right at the beginning”)? 

In addition, it allows to avoid attacking the other members with criticism, by thinking 

together about what the leader should say, what tasks to delegate, and who will be the leader 

in the next simulation (“the leader says, “you do this, and you do that”” or “somebody should 

have taken charge and said, “do this, do that””). These are, of course, correct remarks, but 

“safe” to express. The leadership theme alone probably plays an important role in 
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resuscitation and reflexivity and deserves further investigations and was an aspect of 

performance that benefited from reflexivity process.  

Psychological safety 

We consider that psychological safety (definition of psychological safety in section 

“Conditions favoring reflexivity.” p. 53) might have impaired the resuscitation performance. 

Indeed, we observed repeatedly that participants tried to find a simple task that they could not 

give up on (such as ventilating the patient) especially during first simulation. Once they had 

their hands on the ventilation bags, they seemed to be aware that the defibrillator needed to 

be attended to, but no one was willing to do it because it was the more risky and exposed 

task. The last person who had their hands free was by default responsible for the defibrillator. 

Similarly, it seemed difficult for the participants to get the simulation “started”. Participants 

wasted precious minutes watching the suffering patient from a distance, feeling 

uncomfortable, torn between a desire to avoid the exposure and their duty of care towards the 

task. Their anxiety probably affected the smooth running of the resuscitations, but above all it 

undoubtedly had an impact on the themes discussed or not during the reflexivity sessions. 

The participants certainly did not dare to address all the issues because they were being 

observed and judged not only by the group of three students but also by the experimental 

team. We were clearly able to observe insecurities amongst the participants and a form of 

mistrust against the experimental team during the reflexivity session. They often mentioned 

the camera lights, they whispered in order to not be heard, they pointed out that what they say 

is heard and judged, etc. Here a few examples: “So the red light is on”, “above all, we are 

being recorded, the microphone is lit up”, “ohhh we are still being recorded by the 

microphone”, or “it's kind of scary that we can be observed like this”. 
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Saving the face 

There may have been insecurity between the participants and the experimental team, 

but there was also a phenomena of insecurity within the group of participants itself. This can 

be explained with the question of face-saving regarding the language used by participants. 

“Face” is the public self-image that everyone claims for oneself. It is constantly subject to 

external influence during the course of social interaction (Brown & Levinson, 1987). People 

very frequently mean more, when talking, than just the words they say; this can be observed 

with the use of indirect language (Holtgraves, 2008). In our study, participants most likely 

used the indirectness of language to express criticism in a polite and non-threatening manner 

to the others’ face (Goffman, 1955; Holtgraves, 2002), which is for every participants’ best 

interest. Indeed, we observed off-record politeness (when the face-threatening act that is 

performed must be inferred as well as the different meanings, Holtgraves, 2008) in our data. 

Notably, participants frequently expressed criticism by using questions, adding “I don't 

know” in their sentences or referring as “we”. For example: “Did we give adrenaline at the 

right time?”, “well, I do not know, if one should... we never looked in his mouth”, or “we did 

not... we did not even count at the beginning, that was also a mistake”. In this way, they avoid 

putting the blame on someone, although the “perpetrator” is obvious. Using the “we-form” 

also shows a great sense of solidarity in the team because everyone tried to keep the team 

together and save each other’s face.  

Women depreciating themselves 

I wanted to report here some remarkable sentences voiced by female participants 

during the reflexivity session. They made critical remarks about themselves, not about the 

team (no use of “we”, e.g. “yes… I did not know what I had to do… as always”, “I just did 

not do anything, I just stood there”), questioning their own skills and even their gender (“you 

are the man, the man just has the lead”). These remarks often come up unexpectedly, as the 



 

192 

team discussed a technical theme – individual responsibility or competency is not the subject 

at all, and are not constructive for the team (“but I thought it was good, so you [number 6, 

another participant] reacted fast, much faster than me for example”). Usually, these remarks 

are ignored, no teammate validate these comments. I did not observe any remarks of this 

nature from the men in the group. 

It is interesting to compare these remarks with the findings of Tramèr et al. (2020). 

They showed that women expressed less leadership statements than men during resuscitation, 

and they initiated the first resuscitation action less often than men. Women also had lower 

self-esteem scores, and low self-esteem in turn negatively impacted resuscitation 

performance. Amacher et al. (2017) also showed a gender difference in resuscitation 

performance: Teams composed of women only had lower scores in hands-on time and in 

delay before starting CPR than teams of men. There is therefore a tendency for women to 

behave “backward” in resuscitation, and it seems that it is also the case during reflexivity 

discussion. Again, it may be interesting to include team composition or gender as a control 

variable in future research on reflexivity to better understand this phenomenon. A better 

understanding of what hinders women is crucial to help them reach their potential and 

empower them. 

After reviewing various theoretical concepts related to this research, we now move on 

to more concrete aspects by discussing practical recommendations. 

Implication for practice 

Some simple implementations could facilitate reflexivity and help teams to get 

maximum benefit from it. Reflexivity might be more helpful if teams are first informed and 

trained about the reflexivity process (Schmutz & Eppich, 2019), as well as its goals and the 

topics to be addressed before using it in their daily work. Reflexivity training could help 

beneficiaries to understand its mechanism and its usefulness and thus reveal the full potential 
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of this intervention. As we have seen, quality plays its role in terms of scope of discussion 

and solving disagreements; these principles must be followed during reflexivity. Comparing 

the situation with other experiences and reaching agreements seem to be essential in the 

reflexivity process to improve subsequent performance. If people are aware of the importance 

of all these aspects, they will be able to reach better levels of quality and thus benefit more 

from the process for their performance. A brief introduction to the concept of reflexivity may 

be sufficient to help participants make better use of this tool.  

Not only should reflexivity be encouraged, but we can also wonder how to encourage 

teams to talk about collaborative aspects during reflexivity, because they are so central to 

CPR and influenced by reflexivity intervention. We saw that our instructions increased the 

total number of team-related aspects discussed, but this may not be enough. It is imperative to 

insist on the aspects that need to be discussed, through instructions, checklists or leader 

reminders. An expert or a leader could guide the discussion to help the team to keep the 

structure and the relevant theme (e.g., collaboration) at the forefront of the discussion (Otte et 

al., 2018). An expert can also provide feedback after the performance based on collaboration 

or other difficult and important aspects as a basis for reflexivity. Indeed, Konradt et al. (2016) 

proposed that adding feedback about a performance episode before a reflexivity intervention 

is an effective way to induce teams to engage in reflexivity and to improve the future 

performance by helping them to identify potential improvements. The presence of an expert 

would also allow people with less experience to verify their decisions and plans, which is 

especially relevant for inexperienced practitioners, as it was the case in our studies. The 

different biases (see section “Reflexivity and information processing.” p. 50) that can 

influence and impair the discussion can be presented to the teams to make them aware of 

their possible influences and avoid them. It is necessary that teammates share all the 

important information for successful reflexivity. 
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Before concluding this work, here are the limitations we encountered in our research. 

Limitations 

Our studies have several limitations. First, the participants were medical students; 

they are not representative of typical first responders to a cardiac arrest, even if they have 

some experience in CPR (Marsch et al., 2004; Marsch et al., 2005); one can indeed imagine 

that the technical difficulties they experienced are generally not to be found in experienced 

teams (e.g., decreased attention span on routine tasks). Difficulties might appear in other 

aspect of the performance and generalizations around other teams are thus limited. Second, 

the results cannot be generalized to other tasks because we worked with a CPR situation in 

both papers. Here, also, other aspects of the task may be important for the success of the team 

and therefore need to be considered for a reflexive approach (choosing the right equipment 

for a fire team). Indeed, the structure of reflexivity must be considered according to the 

different fields and backgrounds (Moreland & McMinn, 2010). Third, the restricted sample 

size also represents another limitation of these studies (56 teams of three in paper 1, 68 and 

97 in paper 2). Since they worked in groups of three, this results in a small sample, even if 

power analysis were satisfactory. Fourth, even if simulation studies allow a high 

controllability that is necessary to study medical tasks and a pretty realistic context, this 

experimentation did not take place in a real hospital environment, which leads to a cautious 

generalization of the results because of the impact on external validity. Fifth, we compared 

cohorts of different academic years, they may have different educational background and 

experience that could affect their behavior and performance, even if we are not aware of an 

official change in the medical curriculum. However, we believe that the potential of 

reflexivity is there and that it can be adapted to a number of areas. 
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5. Conclusion 

This dissertation helped to answer some of the questions that had been raised in 

previous research regarding reflexivity, especially the criticism of Moreland and McMinn 

(2010). Short self-led reflexivity interventions in the studies presented in this work seem 

promising. Applied in the medical world, it has a potential to improve the quality of 

physicians’ work and as a result patients’ health. It is an easy procedure to set up, short and 

inexpensive, which could be easily adapted for other domains, even for teams that are not 

working under extreme conditions. 

To our knowledge, this is the first time that the content of reflexivity sessions has 

been examined in such detail with an observation method. It is also the first time that the 

quality of reflexivity was approached with this perspective of two indicators (unresolved 

disagreements and scope of reflection). We have developed New coding systems to analyze 

the content of reflexivity sessions as well as their effects on subsequent simulations. They 

allow measuring reflexivity by observation and not in a self-reported manner like it was 

usually the case (Edmondson, 1999; Konradt et al., 2015; Schippers et al., 2007). These 

measures could be used for research in other domains. 

The results of the papers presented in this dissertation are not completely in favor of 

reflexivity but all hope is not lost: There seems to be a potential for reflexivity to have a 

beneficial effect on performance, especially if collaborative aspects are discussed. Even if 

there are still questions remaining about reflexivity, we were able to demonstrate that teams 

of non-professionals engaged in a reflexivity process and who respected the instruction even 

without an experimenter to guide them. We also demonstrated the importance of quality of 

reflexivity. New research perspectives were also proposed under the theme of reflexivity 

because some inconsistencies were raised from our results.  
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I began this work with Samuel Beckett’s quote “Ever tried. Ever failed. No matter. 

Try Again. Fail again. Fail better”. I hope that this work will highlight a new way to fail/try, 

making a few less mistakes thank to reflexivity. 
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7. Appendices 

Appendix A 

Performance in cardiopulmonary resuscitation: hands-on time and time to first 

meaningful measure 

This appendix presents the coding manual “performance in cardiopulmonary resuscitation” 

used in paper 1 and 2. Coding is for both simulations pre- and post-reflexivity. 

 

Plan of the present action coding guide 

I Action coding: Basics 

I Action coding: Variables (gross coding) 

III Action coding: Global performance measurement (CPR Performance) 

IV Action coding: Specific performance measurements 

V Action coding: Measures calculation 

I Action coding: Basics 

1. Basis = video transcription (Excel file) -> Copy transcription in a new 

sheet, but rename (action coding, then also performance measure/performance, etc.) 

Please always start new codes in a new Excel sheet so that intermediate 

stages are not lost and you can quickly go back to an earlier version (name each 

sheet so that you know on which you did what). 

2. Identify Time beginning KT/KF: (whole row) RED highlight this 

second 
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Figure 1 

KT (Ventricular tachycardia) 

  

Figure 2 

KF (Ventricular fibrillation) 

 

3. Identify time end KT/KF, respectively return of sinus rhythm: (whole 

row) GREEN highlight this second (follows a few seconds after the last 

defibrillation). 

Figure 3 

Sinus rhythm = NORMAL 

 

4. The action coding is done for every second (each row = 1 second) of 

cardiac arrest, thus code who does what when: 

a. WHO (number of the person see description of the participants 

in the transcript or number on the T-shirt for students; confederate is marked 

with 99) 

b. WHAT (each variable is coded in one column, see below) 
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c. WHEN (each row represents one second. Blank rows mean that 

none of the following variables were executed). 
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II Action coding: Variables (gross coding) 

Table 1 

Resuscitation performance coding 

Variable Description Coding instructions 

PT Precordial Thump: Punch 

with fist on the breast of 

patient 

If this happens, code with number of the person the second 

where the patient is “beaten”. 

V Ventilation: Ventilation of the 

patient (with mask / ev. mouth 

to mouth) 

V only (not coordinated with CC): 

Is coded to 2 seconds for each time the pump is pressed (bag-

valve mask) ->2 sec = tighten + loosen the pump 

Simply hold the mask on the face is not coded.  

V coordinated with CC: 

If the group massagse and ventilates in a coordinated 

manner, V is through-coded (for statistical reasons). This 

means that if one person holds the mask (more or less) over 

the face of the patient while someone massages, then both 

are coded by. 

CC Chest Compressions: cardiac 

massage 

It is coded for every second when someone presses on the 

chest of the patient. 

DI Defibrillation Intention: It is 

about capturing the moment 

when they say/show that 

defibrillation is now the next 

action and that defibrillation 

will become a major task. 

 

Coding the second someone says “You have to defibrillate”. 

Attention, this statement must result in: 

 someone takes charge of the defibrillator 

 or the confederate explains the defibrillator 

 or the confederate performs the defibrillator  

Coding the second when someone (not the confederate) goes 

to get the defibrillator (or brings the defibrillator closer if it is 

already next to the patient). The group member shows with 

his behavior that he wants to defibrillate. 

If it is explicitly communicated, then encode communication. 

Background: 

This variable is especially important for students (and family 

doctors) who cannot operate the defibrillator. 

The confederate then sometimes performs the defibrillation 

themselves and sometimes not (if not, he explains the 

defibrillation and this can take a long time). This means that 

the groups in which the confederate does not perform the 

defibrillation but only explains the defibrillation are 

disadvantaged. 

It is therefore a matter of coding the moment when – if they 

had “mastered” the defibrillation – the defibrillation 

intention would have quickly led to defibrillation. 
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(Table 1 continued) 

DM Defibrillation moment: 

Coding the second where the 

shock goes off 

You actually hear a “clic” or you see them pressing the two 

buttons of the paddles. 

Under comments: Enter Joules (e.g. 100J, 200J, 360J) (on 

the same row). 

DrA Defibrillation related 

activity: coding when 

defibrillation becomes the 

main task 

Preparing the defibrillator - as soon as someone turns their 

hands to the defibrillator. 

I Intubation: Coding when 

intubation becomes the main 

task (CC must be interrupted). 

Intubation involves the introduction of the tube into the 

throat and later on also listening (with a stethoscope). 

Preparation of intubation material is not coded. 

If several attempts are necessary, code several times. 

Some teams – erroneously – do not interrupt the heart 

massage, then code I and CC simultaneously. 

Under comments: code Intubation and then check 

intubation (on the first row for each different subtask). 

M Medication: Code the second 

when a drug is injected (e.g.: 

lidocaine, amiodarone 

=cordarone, atropine, 

adrenalin=epinefrin) 

You cannot always tell exactly when they are injecting 

medication. Help with the coding: 

 Communication: “The medication/adrenalin is in” 

 Observation: If the moment is not clearly visible, 

code the second before rinsing with NaCl (turn the 

perfusion) 

Under comments: Enter drug name and dose (on the same 

row). 

Ratio CC:V Ratio Chest Compressions: 

Ventilation 

Coding ratio CC to V (the aim 

is to record a regularity) 

The first time CC is executed, code the ratio CC to V. If 

there are rhythm changes, re-code. Also re-code if another 

person takes over the CC or V. 

Known ratios: 30:2; 15:2, 5:1 

Other ratios: 

 uncoordinated (never the same ratio or CC and V 

together) 

 15: uncoordinated 

 uncoordinated:2 

 or unknown but regular ratio e.g. 60:5 

 etc. 

Comments   For DM: Code joules (e.g. 100J, 200J, 360J) 

 For M: Drugs: register name and dose  

 For I: Intubation and then check intubation 

register (on the first row for each different subtask) 

 OTHERS in case of special actions, ambiguities, 

etc. 
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III Action coding: Global performance measurement (CPR Performance) 

CPR Performance = % of cardiac arrest time in which meaningful measures are 

performed  

(Variable in column= SUPPORT) 

First step 

Copy the gross action coding into 1 new sheet, rename it (performance, ...) 

Delete the following variables (columns) from the gross coding system: DI, M, ratio, 

comments 

That only leaves: PT, V, CC, DM, DrA, I 

Create a new column with “Support” (should be in column “L” on Excel) and insert 

the following formula structure into each row of the cardiac arrest (from the red row included 

to the green row exclusive). 

=SI((F140+G140+H140+I140+J140+K140=0);0;1) 

 Meaning of the formula: it calculates whether a number has been coded in any 

row in the different columns (F for PT, G for V, etc.) (measure coded). 

 If no, then Excel encodes the value “0” in the “support” column 

 If yes, then Excel encodes the value “1” in the “support” column 

 

You can copy the formula from the sample transcript (54-02.xls) (and adjust it to 

columns, rows). ATTENTION: Formula depends of course on the columns (here F to K), and 

also on the row (here 140) 

Second step 

Global performance = % of cardiac arrest time (from the red row inclusive. to the 

green row exclusive) where the patient is actively supported. 

In the column “L” (= support), green row, insert the following formula structure (see 

example): 

=(SOMME(L140:L710))/(NB(L140:L710)) 
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 Meaning of the formula: it calculates the sum of everything 1 and 0 in the 

support column; this sum is divided by the number of rows. It gives the % of 

time the teams have given active support. 

 Here are L140:L710 = Cells between red row inclusive and green row 

exclusive. 

Third step 

Please enter the “cardiac arrest time” separately (below the green row). Need to 

describe data qualitatively (e.g.: mean experimental time for all teams). 

Time = in seconds 

=NB(L140:L710) 
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IV Action coding: Specific measurements  

To be entered in a separate Excel file (performance see example 

“Results_REA2_Regula_MV.xls”, PLEASE DO NOT UPDATE THIS FILE). 

Table 2 

Resuscitation performance measures 

Variable Description Calculation (instructions in italics) 

Group Group name  

CPR performance Link to the Global 

Performance 

Measurement 

see page 216, step 2 

e.g. = (SOMME(L140:L710))/(NB(L140:L710)) 

CPR performance (in 

% of time) 

CPR performance * 100 Multiply cell “CPR performance” by 100  

Duration CPR (sec) Link to the Global 

Performance 

Measurement 

see page 217, step 3 

e.g. = NB(L140:L710) 

Time of CA (cardiac 

arrest) 

Tim in the red row e.g. 14:58:00 

 

ATTENTION: THE FOLLOWING INFORMATION MUST BE READ FROM THE GROSS CODE (not 

from the specification sheet) 

Time of 1st treatment 

(PT, D, CC, M, I) 

Time where you start with 

the first measure: either 

PT, D, CC, M or I 

Caution: not V if performed alone (without CC) 

If CC (or CPR, resp. CC and V together), die code the 

first second 

Time form CA until 

1st treatment (PT, D, 

CC, M, I) in sec 

Time between cardiac 

arrest and first measure 

Cell “Time of 1st treatment” minus cell “Time of 

CA” 

1st treatment Manual coding which is 

the first measure 

Either PT, D, CC, M, I oder CPR  

- CPR: if you run CC and V simultaneously 

Time of 1st 

defibrillation 

Time of first defibrillation 

(DM) 

DM (not DrA) 

Time form CA until 

1st defibrillation in 

sec 

Time between cardiac 

arrest and first 

defibrillation 

Row „Time of 1st defibrillation” minus row “Time of 

CA” 
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(Table 2 continued) 

Time the 1st cycle (D, 

M, at least one CPR - 

or CC - cycle) is 

completed 

Time where they are 

through with the last 

measure for the first time. 

You must have done at 

least 1 D, M and 1 CC (or 

CPR) cycle 

Either D, M, at least one CPR – or CC – cycle 

In the case CC (or CPR, resp. CC and V together), 

code the last second oft he cycle 

 

(If a group should never defibrillate or give 

medication then code “no value”) 

Time form CA until 

1st cycle is completed 

in sec 

Time between cardiac 

arrest and execution of all 

measures 

Cell “Time the 1st cycle is completed” minus cell 

“Time of CA” 

(If a group should never defibrillate or give 

medication then code “no value”) 

End of 1st cycle Manual coding which is 

the last measure 

Either D, M, CPR or CC 

(If “no value” here explains what they never did) 

 

V Action coding: Measures calculation 

(Example is in Stud-BS-REA-B1-20.05.2010) 

1) create two new columns to the right of comments:  

a. no pulse1 - Simulation 1: code1 for every second the patient has no 

pulse and until the confederate interrupts 

b. no pulse 2 - Simulation 2: code 1 for every second the patient has no 

pulse (from the moment the patient says he gets dizzy) until return of cardiac 

rhythm. With this we measure the time of resuscitation. 

2) Insert a column to the left of PT called hands-on 1 

a. Enter a 1 in this column for the first simulation 

i. it has something in CC 

ii. it has something in V, but only if ventilation is connected with cardiac 

massage (i.e. immediately before CC (max 5 seconds) or between two 

CCs (there max 5 seconds), if there is no gap between two CCs greater 

than 5 seconds and ventilation takes place in it, code hands-on time 
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iii. if there is a DM, 5 seconds after DM, even if there is nothing there, 

also enter hands-on (we give them the time as hands-on time because 

there they can check if the defibrillation has worked) 

3) Rename the PT column to hands-on 2 

a. Enter a 1 in this column for the second simulation 

i. it has something in CC 

ii. it has something in V, but only if ventilation is connected with cardiac 

massage (i.e. immediately before CC (max 5 seconds) or between two 

CCs (there max 5 seconds), if there is no gap between two CCs greater 

than 5 seconds and ventilation takes place in it, code hands-on time 

iii. if there is a DM, 5 seconds after DM, even if there is nothing there, 

also enter hands-on (we give them the time as hands-on time because 

there they can check if the defibrillation has worked) 

4) Copy the formula row from an old file (you must have both files open to copy 

the formulas) and paste it after observation: Be careful to make sure that the titles 

match the above, that is very important 

5) First meaningful measure: what the team did first, it can only be V or CC or 

DM (either V or CC or DM), for simulation 1 and simulation 2 

6) Time to first meaningful measure (enter time column FMM minus time 

column start in excel, see formula row, make it for simulation 1 and simulation 2) 

7) Sum of hands-on time (sum of all 1 at hands-on time, see formal row, this 

should do it automatically) 

8) Duration of hands-on time (it should also do this automatically) 

9) % hands-on time (sum hands-on time / sum seconds rea), see formula row, it 

should also do this automatically, otherwise adjust the formula 
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Appendix B 

Adherence to the temporal structure of the reflexivity session 

This appendix presents the coding manual “adherence to the temporal structure of the reflexivity session” used in paper 2. Coding is for 

reflexivity session.  

Table 3 

Temporal structure codes 

 Level Definition Comment 

Adherence to the structure of the 

reflexivity process 

3 

Structure of the reflexivity 

process mostly respected 

(retrospect first, followed by 

outlook) 

The structure is coded as fully respected if the group first discussed the retrospective (what went 

well and what did not), and then the outlook (plan for a similar situation) explicitly. 

This code indicates the degree to which the group followed the reflexivity instruction sheet. 

2 

Structure of the reflexivity 

process partially respected 

 (retrospect and outlook 

present) 

1 

Structure of the reflexivity 

process very partially 

respected (retrospect or 

outlook present) 

0 

Structure of the reflexivity 

process not respected (no 

retrospect, no outlook), 

chaotic 
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Appendix C 

Content of reflexivity session: Task- or team-related topics discussed during 

reflexivity session 

This appendix presents the coding manual “contents discussed in reflexivity session” used in 

paper 2. Coding is for reflexivity session. 

I Coding process 

The codes are entered in the file in the same row as the transcribed sentence with 

corresponding time. 

Always enter a 1 when the code is selected. Each row represents one second. 

Enter the code and the speaker next to the transcription box 

(Define the speakers in the file 

Each sentence is coded according to all criteria; multiple coding is possible, for 

example task-related-content and team-related content in one sentence, or multiple team-

related topics or task-related topics occur in one sentence. A 1 is entered in the corresponding 

column. 

 Make three coding runs with the video and the transcription: 

o Run 1: Independent codes 

o Run 2: Task-related coding 

o Run 3: Team-related coding 

Ground rule: If several statements obviously belong to the same communication / 

topic, they are coded / double coded. This also includes e.g. “acknowledgements”. 
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II Independent codes 

Table 3 

Content of reflexivity: Independent codes 

Code Description  Example Non-example 

Not-codable 

Incomprehensible communication. Demands of the participants based 

on acoustic incomprehension 

“This is […]”, “Then we...”, “Oh yes 

[…] out” 

“… what was he [the patient]”, “What 

have you said?” 

 

Acknowledgements / 

filler  

Confirmations and/or filler words without further content. Usually 

these are single words, not whole sentences. However, there can be 

more than one word. 

“Mhm, yes exactly”, “Yes”, “Mhm”; 

“Yes, that is true“ „Hmmmmm…”, 

“No” 

“Yes exactly, you did this” 

Highlight in yellow 

Everything related to the instruction sheet, e.g. reading aloud or 

repeating the task 

“What would we do better?”, “What 

aspects have you adhered to?”, “Do we 

need to discuss this together now?” 

 

Do not code Sentence before the beginning of reflexivity session “Have you read the first question?”  
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III Content coding according to the following criteria (task-related coding, codes 

and descriptions) 

Table 4 

Content of reflexivity: Task-related communication codes 

Code Description  Example  Non-example 

Algorithm Talk about ABCDE on a meta-level, talk 

about algorithm in general. This does 
not include individual contents of A, B, 

C, D, or E. Algorithm is not double-

coded with the individual contents of A, 
B, C, D, or E. When you talk about REA 

calling or getting help. 

“Well, does anyone know the 

algorithm?”, “It is more like 
CABD”, “And E is 

environment”, “I do not 

know exactly what the 
algorithm is...”, “144 we do 

not have to call because 

we're in a hospital” 

A: “We could have maybe 

looked in the mouth and so...” 
B: “No, so you checked to see 

if he was breathing at first?” 

C: “And then I checked his 
pulse” 

All MONA discussions 

Control consciousness Everything related to the control of 

consciousness (e.g. talk to the patient, 

pain stimulus). 

“Painful stimulus on the 

sternum”, “He is 

unresponsive” 

 

Control airways (A) Checking whether the airways are free 
or whether one should have checked. 

“We never looked in his 
mouth” 

 

Control breathing (B) Checking whether the patient is 

breathing. 

“No, so you checked to see if 

he was breathing at first?” 

 

Circulation (C) Control circulation (how do you do it, 
have they done it, concretely), control 

saturation. This includes control by 

means of ECG / monitor / screen. 
Before defibrillation they speak more 

often of the “rhythm”, after 

defibrillation more often of the “pulse” 
(circulation). 

“He really did not have any 
circulation anymore”, “First 

you have to see if there is a 

rhythm”, “We have attached 
things”, “Yes, the thing was 

connected up wrong, that is 

why we never had a 
saturation”, “Is he coming 

back?” 

 

Ventilation How to ventilate, how to use the mask, 
how to hold the head (e.g. that you have 

to overstretch), give oxygen, how much, 

etc. Sometimes they say “CPR” but 
mean “heart massage” and/or 

ventilation. Quantity of oxygen is also 

part of it. Taking the pillow away (so 
that you can overstretch) is also part of it 

Attention: “on the head” does not 

always mean “respiration”. 

“The mask is totally difficult 
to use”, “The question is 

whether you have 

overstretched it”, “And you 
start with the ventilation” 

“The leader stays on the 
head” 

Cycles Talking about cycles - when during 

defibrillation are drugs administered - 

when / how often one has to / can 
defibrillate or in which intervals. Is often 

double coded with “defibrillation” or 

“drugs”. 

“That is after about five 

cycles”, “I'm not quite sure 

if they shock again as 
quickly as we did”, “Yeah, I 

do not know when you give 

the medications and what 
you give exactly” 

 

Rhythm  Which heart rhythm is involved, how to 

recognize it, what differences there are. 

Before defibrillation they speak more 
often of “rhythm”, after defibrillation 

more often of “pulse” (circulation). Also 

question: Is the rhythm from the patient 
or from the heart massage. 

“I was not sure, it was a 

ventricular tachycardia?”, 

“Did he have a shockable 
rhythm?”, “It was a 

ventricular fibrillation” 

 

Intubation  Anything to do with intubation. Even if 

they speak of “tubus”. 

“In between you might have 

had time to put a tubus in 
it.” 
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(Table 4 continued) 

Cardiac massage / CPR When to do cardiac massage, how to do 

it, how to count compressions (double 

code with communication), whether to 
do it (but not synchronization, i.e. 30:2), 

release during massage, etc.  

“CPR” and “resuscitation / reanimation” 
always means cardiac massage. 

“We did CPR well”, “So you 

say when it charges, you can 

still pump”, “And that just 
says out loud: “You do the 

CPR, you get the oxygen, I 

let go, I coordinate the 
medications””, “CPR we 

had to do”, “And then we 

start”, “We started then” 

Not synchronization, i.e. 30:2 

Synchronization 
respiration / cardiac 

massage  

Synchronization between compressions 
and ventilation (30:2). Often double 

coded with heart massage and / or 

ventilation. 

“So sure 30-to-2”  

Defibrillation  Anything related to defibrillation that is 

not technical in nature. Defibrillation 

procedure (charging - say “away” - 

release) 

When (at what rhythm, at what time) it is 
appropriate to defibrillate. 

“We should have 

defibrillated much earlier”, 

“Should we have stayed off 

the table?”, “You have to 

say “All gone!””, “A 
shockable rhythm”, 

“Ventricular fibrillation, is it 

shockable?” 

Time: Sentences like “We 

have to look in the mouth first, 

then ventilate, then do CPR 

and only then defibrillate”  

is on a higher level  
algorithm 

Defibrillation technical  All technical aspects of the defibrillator: 

setting the joules, phase. When they talk 
about not knowing the defibrillator (as 

well as the AED, with which they have 

more practice). 

“I didn't know if it was mono 

or biphasic”, “You should 
have hired more Joules”, 

“The defibrillator can be 

recharged directly”, “Too 
bad we didn't know about the 

paddles” 

 

Drugs Which and if and when to give 
medication. This also includes any 

MONA discussions. What volume to 

give belongs to the topic of medication. 

“When is this thing coming 
in (injection)?”, “You give a 

bolus” 

 

Bed Bed height, inclination of the bed frame, 

hardness of the underlay / mattress, etc. 

“But was the bed at the 

bottom?” 

 

Others Other content that is part of the task, but 
for which there is no code. This includes, 

for example, stories from experiences, 

diagnostic / prognostic questions or 
capnography. 

 

Is only coded if no content category is 
coded, i.e. is not double coded (e.g. pupil 

control, disability, diagnostics). 

 
Content that has been coded as “other” is 

only further coded for collaboration and 

self-evaluation if it concerns (other) 
content in the scenario / situation 

(reflection on the scenario itself is not 

part of this). 

“We're in a hospital”, “I 
wanted to call the REA team 

first, but we are the REA 

team”, “If we were on a 
ward now, we would have 

called them first, if we were 

not on the IPS (intensive 
care unit), I mean”, “What is 

the patient's temperature?” 

“If he was a pulmonary 
patient, you'd... still have a 

pulse”, “We never had an 

automatic defibrillator like 
this”, “144 we don't have to 

call because we're in a 

hospital” 

Communication not-
related to the task  

Anything that is not part of the task, if 
they deviate from the theme (but no 

fillers or “I don't know”).  

Content in this category is no longer 
coded when collaborating and self-

evaluating. 

“I got up very early today”, 
“Simulation is no fun”, “You 

have nice hair” 
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IV Content coding according to the following criteria (team-related coding, codes 

and descriptions) 

Table 5 

Content of reflexivity: Team-related communication codes 

Code Description  Example  Non-example 

Leadership  General or specific discussion of 

leadershif Leadership is not 

double coded with coordination, 

communication and division of 

labor, unless one of these three 

categories is explicitly discussed. 

“Somebody should have 

taken over the 

command”, “Yes, then I 

would really say that 

somebody takes over the 

command and says... and 

that also says out loud: 

“You do the heart 

massage, you get the 

oxygen, I let go, I 

coordinate the 

medications”” 

 

Coordination How to coordinate. Often has a 

spatiotemporal component. Also 

code when synchronizing cardiac 

massage - ventilation - 

defibrillator (also includes: 

making sure that everyone is 

away from the table). When 

changing roles or tasks 

(ventilation / cardiac massage / 

defibrillator). Positioning in the 

room. 

“One should always be 

on top”, “We should 

then have walked away 

from the table”, “If we 

would have had to do it 

in pairs”, “The 

communication should 

have been even more”, 

“We do this, then we do 

that. Now we do this, 

next we do that” 

 

Communication 

 

When it comes to the type of 

communication (how did you 

communicate; good, bad, too 

quiet, too unclear, etc.). 

Metacommunication about 

communication. Way of counting 

during heart massage. 

“We should talk loud 

and clear”, “I think 

communication was a 

little bad”, “Everyone 

just said something at 

one point” 

“I said, “go away””, 

“Then in the 

beginning we also 

verbalized that it was 

REA” 

Task distribution  When it comes to who did or is 

doing what. The focus is on the 

division of labor. This does not 

include statements by individuals 

about what they did exactly 

(recall – without reference to 

other tasks). 

“Maybe you could have 

done that quickly”, “You 

do that, you there”, 

“That would have just 

been so, really saying 

out loud who does 

what”, “It might have 

been cooler if you'd 

divided it up more 

clearly”, “It just 

happened we have 

someone breathing and 

someone doing CPR” 

“You gave orders 

afterwards”, “And 

then I checked the 

pulse”; “I tried to 

overstretch”, “I 

looked inside (the 

mouth)”, “You took 

the defibrillator” 
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(Table 5 continued) 

Interruptions; 

speed 

 

Avoid interruptions, work 

quickly. There are often signal 

words like “fast”, “slow”, 

“direct”, “immediate”, etc. Can 

also be meant positively. 

“No, you have to go on 

immediately”, “Then we 

were too slow”, “And 

give oxygen directly, 

yes”, “Taking the pulse 

was too long, too”, “You 

started right away, that 

was good” 

“I was too quick to 

massage the heart” 
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Appendix D 

Quality of adherence to the resuscitation algorithm in simulations and aspects of 

adherence to the resuscitation algorithm discussed in reflexivity. 

This appendix presents the coding manual “quality of adherence to algorithm in resuscitation” 

used in paper 2 for both simulations (T1 and T2) and the manual “aspects of adherence to the 

resuscitation algorithm discussed in reflexivity” for reflexivity session. Both coding manuals 

are presented in the same appendix for a better understanding.  

I Coding process 

Assign a score for each variable in the two simulations (T1 and T2) and for the 

reflexivity session. 

II Coding system quality of adherence to algorithm for simulations T1 and T2 

Table 6 

Quality of adherence to algorithm – codes related to resuscitation algorithm 

Category Variable Level Codes description 

D
ia

g
n

o
si

s 

Check consciousness 
1 

At least one participant asks the patient questions, 

shakes him, and pinches him 

0 No check of the state of consciousness is carried out 

Check breathing 
1 

At least one participant checks if the patient is 

breathing (ear to mouth, observing the chest, or 

feeling for expelled air) 

0 No check of the breathing is carried out 

Check airways 
1 

At least one participant checks whether patient's 

airway is clear 

0 No check of the airways is carried out 

Check pulse 
1 

At least one participant checks if the patient has a 

pulse (feel the pulse) 

0 No check of the pulse is carried out 

Ask for help 
1 

Team requests assistance outside the simulation 

room (telephone, resuscitation team) 

0 No information is transmitted outside the room 
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(Table 6 continued) 

B
as

ic
 l

if
e 

su
p

p
o

rt
 8

B
L

S
) 

Cardiac massage rhythm 

1 

Cardiac massage rhythm is right (100 

compressions/minute) for more than half of the 

simulation 

0 
Cardiac massage rhythm is wrong for more than 

half of the simulation 

Count compressions in 

cardiac massage 

1 

The masseur counts the compressions of cardiac 

massage (including counting at least the last three 

compressions)  

0 
The masseur does not count the compressions of 

cardiac massage 

Avoid interruptions 

during BLS-related 

actions 

1 

There is no interruption of 10 seconds or more 

between cardiac massage and ventilation and vice 

versa or before defibrillation 

0 

There are interruptions of 10 seconds or more 

between cardiac massage and ventilation and vice 

versa or before defibrillation 

Ventilation 

1 
Two ventilations are performed in more than half 

of the compression - ventilation cycles 

0 

A different number of two ventilations are 

performed in more than half of the compression - 

ventilation cycles 

Overlap between cardiac 

massage - ventilation 

1 
There is no overlap between cardiac massage and 

ventilation 

0 
There is overlap between cardiac massage and 

ventilation 

D
ef

ib
ri

ll
at

io
n

 

Warning for shock  

1 

Responsible for defibrillator warns the team before 

shock and waits that the team steps back from the 

table, there is no risk for the team 

0 
Responsible for defibrillator does not warn the 

team before shock or a participant gets the shock 

Premature defibrillation 

1 
Participants give the following shocks after two 

minutes / five massage - ventilation cycles 

0 
Participants give the following shocks before two 

minutes / five massage - ventilation cycles 

Avoid interruptions 

during defibrillation-

related actions 

1 

There is no interruption of 10 seconds or more 

after defibrillation to resume CPR more than half 

the time 

0 
There are interruptions of 10 seconds or more after 

defibrillation to resume CPR  

M
ed

ic
at

io
n

 Adrenalin administration 

1 

1 mg Adrenaline / adenosine is given and the 3 to 

5 minutes interval between administrations is 

respected 

0 

No adrenaline / adenosine is given, or 

adrenaline/adenosine3 is not correctly 

administered  

Amiodarone 

administration 

1 
300 mg amiodarone is given after the third 

defibrillation 

0 
No amiodarone is given, or amiodarone is not 

correctly administered 
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Table 7 

Quality of adherence to algorithm – codes related to leadership and task distribution 

Category Variable Level Codes description 

L
ea

d
er

sh
ip

 Designate leader 
1 The leadership role is clearly identified 

0 No leader identified 

Leader task 

1 

The leader is mainly in charge of the ventilation or 

does nothing and has a good overview of the team 

and the monitor 

0 
The leader takes care of cardiac massage or 

defibrillator 

T
as

k
 d

is
tr

ib
u

ti
o

n
 Designate responsible 

ventilation 

1 Role of ventilation is clearly taken 

0 No participant is responsible for ventilation  

Designate responsible 

cardiac massage 

1 
Role of cardiac massage is clearly taken or ordered 

by a participant 

0 No participant is responsible for cardiac massage 

Designate responsible 

defibrillation 

1 
Role of defibrillation is clearly taken or ordered by a 

participant 

0 No participant is responsible for defibrillation  

 

III Coding system adherence to algorithm for reflexivity session (T2) 

Table 8 

Aspects of adherence to algorithm discussed codes 

Category Variable Level Description 

Same categories and variables 

1 The group discusses the variable correctly 

0 

The group talks about the variable incorrectly or 

plans something wrong or the group does not talk 

about the variable 
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Appendix E 

Unresolved disagreements in reflexivity 

This appendix presents the coding manual “Unresolved disagreements” used in paper 2 to code quality of reflexivity. Coding is for reflexivity 

session. 

Process: Assign a score for the indicator by viewing the video and using the transcript. One run of the video. 

Table 9 

Unresolved disagreements codes 

Quality indicator Level Definition Comment 

Unresolved disagreements 

3 
Disagreements were present and remained 

controversial Note that disagreements were coded only if they referred to 

the correct execution of the task (i.e. to elements of the 

algorithm) or to team coordination and cooperation (e.g. 

division of labor; leadership). 

2 
Disagreements were present but resolved during the 

reflection session 

1 No disagreement 
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Appendix F 

Scope of the reflexivity 

This appendix presents the coding manual “Scope of the reflexivity” used in paper 2 to code quality of reflexivity. Coding is for reflexivity 

session. 

Process: Assign a score for the indicator by viewing the video and using the transcript. One run of the video. 

Table 10 

Scope of reflexivity codes 

Quality indicator Level Definition Comment 

Scope of the discussion 

3 

They compared more than once the actual situation 

(collaboration and algorithm aspects) to other 

situations / experience / algorithm / patients 

(high generalization / reflection scope) 

Example of a comparison with potentially similar other 

situations into the discussion: 

A group member discussing task allocation in emergency 

groups and telling the others how this task allocation was 

done in a group she had participated in, but for a different 

type of emergency. 

2 

They compared at least once the actual situation 

(collaboration and algorithm aspects) to other 

situations / experience / algorithm / patients 

(medium generalization / reflection scope) 

1 

Participants never explicitly compared the actual 

situation (collaboration and algorithm aspects) to other 

situations / experience / algorithm / 

patients 

(narrow generalization / reflection scope) 



 

 

 


