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1. Introduktion 

The rapid development of Information and Communication Technologies (ICT) and new organizational 

concepts during the last decades has changed the business world and the challenges, executives and 

employees must deal with. To cope with a tougher competition, higher pressures on firm efficiency 

and a growing geographical distance between employees and stakeholders (partners, suppliers, and 

consumers), organizational leaders need to be able to effectively lead virtual teams. Leadership 

research has reacted to the changing environment by developing and testing theories which relate 

leader’s personality traits, leadership styles and behaviors to leader’s effectiveness (Gordon & Yukl, 

2004; Jacobsen & Hause, 2001; Eva et al., 2019). 

To date, leadership research has accumulated substantial knowledge on the organization of 

virtual teams (e.g., Avolio et al., 2000; O’Leary & Cummings, 2007; MacDonnell et al., 2009). However, 

the literature lacks evidence on direct links between leader’s characteristics and individual, team or 

organizational performance (Hambley et al. 2007; Klus & Mueller, 2019) as well as on the processes 

underlying these relationships (Gordon & Yukl, 2004). It heavily relies on survey-based evaluation of 

individuals’ thoughts, attitudes, behaviors which is often criticized for its’ use of perceived variables 

and outcomes. Experiment-based evidence on leaders’ actual actions is sparse, lacks realism and is 

difficult to reproduce outside the laboratory (Antonakis et al., 2019; Fischer et al., 2020; Podsakoff & 

Podsakoff, 2019). 

Gamificated team-based simulation-based methods elaborate on the advantages of both 

approaches and alleviate their limitations. Their main advantage is high degree of realism. Business 

simulations offer participants challenges and constraints that are comparable to that in the real work 

life and are thus perceived as realistic. This causes individuals to behave authentically, increases their 

engagement (e.g. Buil et al., 2019) and allows researchers to observe, manipulate and to analyze their 

behaviors in realistic digital business contexts. 
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The growing application of simulations in teaching, leadership research and professional 

training demonstrates high interest in academic and business communities to this method (Ryan et al., 

2006). Literature on business simulations also highlights their positive influence on the subsequent 

outcomes (e.g. Lovin et al., 2021). Lohman et al. (2019) find a positive link between learning leadership 

from simulations and the subsequent management-related perceived outcomes. However, most of 

business simulations are not sufficiently complex to be perceived as realistic (e.g. because they offer 

tasks and challenges to participants in a linear sequence), do not provide feedback possibilities or 

objective performance measures. 

We develop guidelines for a novel gamification-based team simulation approach that due to 

its competitive nature results in a high degree of participants’ engagement and genuine commitment. 

Those guidelines enable to assess, develop and study multiple facets of leadership related to an 

objective measure of leader’s effectiveness in a virtual business context under realistic conditions. By 

doing this, the present work follows recent calls (e.g. Fischer et al. 2020) to develop novel experimental 

designs. Simulation-based tools have high practical relevance as they can be used within leadership 

research and – in modified versions - act as training tools.  

2. Virtual team leadership 

Businesses and organizations are undergoing changes. Rapid development of information and 

communication technologies additionally contributes to the organizational change, as it reduces costs 

and cycle-time within organizations, improves decision-making and problem-solving skills, and enables 

maximizing organizational expertise without having to physically relocate individuals (DasGupta, 

2011). However, in the digital age organizations also face a number of challenges. Thus, their 

stakeholders become “more complicated, more eloquent, and more noisy” (Bennis, 2013, p. 635), 

hierarchies lose their importance (Dess & Picken, 2000), routinized solutions no longer work (Castillo 

& Trinh, 2018), and increasing complexity makes understanding of the complete set of factors which 

have influence on a specific situation or a decision almost impossible (Yarger, 2006). Traditional 

concepts of organizing work become superseded by new organizational and leadership concepts 
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across all professional fields. Self-organization, teamwork, participation, and agility are some of the 

buzzwords of this change. 

Until recently, leadership research has mostly been focused on leaders and their followers 

interacting personally (Lord et al., 2017; Klus & Mueller, 2019). But the growing literature on Digital 

Business Transformation has highlighted the importance of technological knowledge of leaders, their 

active participation concerning the implementation of IT solutions, and the high level of 

(organizational) innovation for achieving business goals and a sustainable competitive advantage 

(Velten et al., 2015; Reddy, 2018). The use of digital tools to lead geographically dispersed teams is 

increasingly coming into focus in the leadership research (Westerman et al., 2014: 156). However, even 

the literature on one of the most studied leadership theories – the transformational leadership (TFL) 

theory (Bass, 1985; Burns, 1978; Hildenbrandt et al., 2016; Avolio et al., 2009) – has only gradually 

taken the new digital work1 reality into account (Hoch & Kozlowski, 2014; Klus & Mueller, 2019).  

The existing literature on leadership in virtual teams focuses on leaders’ skills and capabilities 

(their digital competence/literacy, adaptive capacity, dynamic capabilities and social intelligence), the 

organization and outcomes of virtual teamwork and collaboration, empowerment and shared 

leadership as well as the development and support of vision, trust and of open error culture (e.g., 

Bennis, 2013; Sasmoko et al., 2019; Bolte et al., 2018; Kirkman et al., 2004; Breuer et al., 2016; Liao, 

2016). Empirical studies provide a few insights into indirect leader and followership effects on 

organizational culture (Schaubroeck et al., 2012), market performance (Sousa-Zomer et al., 2020), 

dynamic capability (Sasmoko et al., 2019) or business model innovation (Mihardjo & Sasmoko, 2019). 

Still, this research field has not accumulated a sufficient empirical evidence on leadership styles and 

behaviors, work organization and communication and their effects on virtual team performance. In 

addition, this literature often uses surveys based on subjective assessments of 

individual/team/organizational outcomes, and within an organizational context, simulation-based 

                                                           
1 The term "digital work" does hereafter not imply changes in the context of digital transformation but refers to 
digital formats of collaboration (online conferences, digital collaboration tools, geographically dispersed teams, 
flexible working hours, etc...). 
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studies are rare. 

3. Leadership styles and team performance 

Leadership is enacted and transmitted through social relationships and influences a broad range of 

mediators, such as team potency, cohesion, and trust (Lord et al., 2017; Pillai et al., 1999; Schaubroeck 

et al., 2007), which are critical for the resulting team performance (Breuer et al., 2016; Sosik et al., 

1997). Leadership styles2 are effective in predicting follower attitudes and behaviors (Avolio et al., 

2009).   

Particularly surprising is that this frequently and multi-perspectively studied topic of leadership 

research (leadership styles) remains understudied in the context of leading virtual teams and in 

relation with leader’s effectiveness. The few available exceptions, for instance, on transformational 

leadership (Hambley et al., 2007; Purvanova & Bono, 2009; Hoch & Kozlowski, 2014), do not measure 

team and leader’s performance in terms of direct financial outcomes (e.g. profits), which implies a 

significant gap in leadership research. 

Most of research on leadership styles tests their effects on qualitative virtual group outcomes, 

such as groups’ potency and efficacy (Sosik et al., 1997; Kahai et al., 2003), creativity and solution 

originality (Sosik et al., 1998; Kahai et al., 2003, 2004), satisfaction with the leader and with the task 

(Kahai et al., 2003; Purvanova & Bono, 2009), ethical behaviors in a group (Kahai & Avolio, 2006) as 

well as perceived or expert-rated leader’s and team performance (Howell & Hall-Merenda, 1999; 

Eisenberg et al., 2019; Hoogeboom & Wilderom, 2019). Only a few studies measure quantitative 

performance, for example, the number of correct or unique solutions produced by a group (Hoyt & 

                                                           
2 Most here described findings operate with the widely accepted distinction between transformational 
leadership theory (TFL) and transactional leadership theory (TSL), as they have been shown “to impact virtual 
teams in meaningfully different ways” which can accurately be measured using the MLQ (Hambley et al., 2007: 
2). TSL implies building an exchange relationship with subordinates and gaining compliance by either offering 
rewards or threatening punishment. Both can take material (e.g. promotions or financial bonus withdrawal) or 
immaterial form (e.g., gratitude, praise, or criticism). Contingent reward and management by exception are 
characteristic for TSL. In contrast, TFL focuses on inspiring and motivating employees to perform beyond simple 
transactions as well as on activating their higher-order values (e.g., altruism) (Xiao et al., 2019). It comprises 
idealized influence, inspirational motivation, intellectual stimulation, and individualized consideration (Bass & 
Avolio, 1993). Particularly TFL has been shown to increase followers’ level of motivation, the effectiveness of 
team interaction processes (Kearney & Gebert, 2009; Zhang & Peterson, 2011) as well as the performance of 
individuals and teams (e.g., Judge & Piccolo, 2004; Avolio et al., 2009; Keller, 2006; Walumbwa et al., 2007). 
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Blascovich, 2003; Kahai et al., 1997).  

Surprisingly, relatively little research has explored this topic in business-like virtual project 

team settings. One exception is Hambley et al. (2007) who investigate the effects of transformational 

and transactional leadership styles on the constructive interaction style and virtual team performance, 

depending on the degree of media richness. Authors find that neither of these leadership styles 

significantly outperforms the other with respect to both outcomes. Other research on leadership styles 

and team performance in a non-virtual context has outlined different correlations between (virtual) 

leadership styles and team performance (e.g. Judge & Piccolo, 2004; Avolio et al., 2009). Research on 

leadership in virtual context highlights its’ suitability in turbulent and uncertain environments (Vera & 

Crossan, 2004).  

4. Experimental and simulation approaches 

Dynamic simulations imitate processes of interest by other processes (Hartmann, 1996, 83) that are 

defined by an experimenter and consist of “a time-ordered sequence of states a system takes in a given 

time period” (Guala, 2002, 3). Guala (2002, 3-4) describes the most important features of simulations 

as follows: 1) the system must be capable to take different states; 2) the agent, taking part in a 

simulation, belongs to the simulation device itself, he/she sets the initial state and starts the process; 

3) simulation is always constructed with respect to the purposes defined by experimenter 

(experimenter decides what is to be included in or excluded from the simulation system); 4) it includes 

a built-in mechanism, which once triggered will make the system go through the series of states.  

Simulations (and experiments) stand apart from standard quantitative and qualitative 

approaches (Thaler, 1992; Camerer, 2003). This may be caused by the lack of a clear classification of 

simulation-based analyses as quantitative (although they work with statistical methods) or qualitative 

analysis (since no reconstruction of meaning is possible). Simulations differ from experiments as well, 

although this distinction is less precise. Similar to experiments, simulations can be used to generate 

new knowledge and to study causal relationships. The high degree of control over various parameters 

in simulations reduces the number of alternative explanations of specific relationships and increases 
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internal validity of research. This provides a fundament for developing leadership theories (Podsakoff 

& Podsakoff, 2019). However, simulations confront participants with fictitious situations (in contrast, 

laboratory experiments try to most accurately reproduce the target real-world system) to analyze the 

real behaviors and outcomes of possible conditions (Lean et al., 2006). Thus, the mapping used in 

simulations is more abstract and formal (Guala, 2002).  

Although some studies use simulations in the sense of experiments (e.g. Lean et al., 2006) 

argue that simulations allow experiments to be conducted in fictitious situations), other scholars argue 

that both are distinct, but can complement each other, e.g. as simulated experiments or experimental 

simulations (Guala, 2002). Overall, simulation-based research can still be considered quite exotic in the 

field of management.  Nevertheless, some business simulations have asserted themselves as a valid 

research tool. Thus, the business simulation by McCall and Lombardo (1982) has been extensively used 

in more recent research, for example, in studies by Santora (1996), Hough & White (2003), Stewart et 

al. (2008) and Truninger et al. (2020) to study various aspects of leadership and leaders’ effectiveness. 

Despite the growth of leadership studies using experimental and simulation-based designs during the 

last decades, this field of research remains dominated by studies that measure team performance 

solely in terms of team member perceptions (Fischer et al., 2020; Podsakoff & Podsakoff, 2019; Sajons, 

2020). Field experiments and quasi-experiments allow for less controlled environments and more 

realism, but usually on the cost of lower internal validity (Podsakoff & Podsakoff, 2019). The 

simulation-based design outlined below combines the advantages of experimental settings and of 

surveys as described below.  

5. Guidelines 

Based on previous research and our own experience, we identify guidelines for developing a 

(gamification-based) team simulation research design which can be applied to investigating different 

aspects of leadership (e.g. leadership styles) and of their influence on virtual team performance in a 

realistic digital business environment.  

The possibility to analyze and manipulate real-time behaviors, reactions and communication 
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styles of leaders and employees (possible by design, through configuring the settings) increases the 

practical relevance of a developed simulation-based research design not only for leadership research, 

but also within other research fields (e.g. within the contexts of emotion-based, behavioral and 

communication research). Moreover, this research design handles leadership competence as a 

multifaceted construct which is placed at the intersection of multiple disciplines (e.g. economics, 

psychology, sociology etc.) and is thus well applicable also beyond the scope of a few classical 

leadership theories (and should not be limited to them). 

____________________ 

The identified guidelines are: 

I. Defining mediators and the output variable 

Leadership competence is cross-sectional in its’ nature, as it comprises a number of methodological 

(e.g. organizational or decision-making skills), social (e.g. conflict management) and personal (e.g., 

responsibility or self-reflection) competences and skills (Pastoors et al., 2019). Moreover, it cannot be 

directly observed and is, therefore, the result of the sense-making process, which is based on the 

analysis of leader’s actions and behaviors (Sprenger, 2012). However, as stated in Chapter 3 of the 

present work, leadership has an effect on a broad range of mediators (Liao et al., 2016), that in turn 

influence team performance.  

Endogeneity is one of the most serious concerns while explaining the observed relationships 

between leadership and team performance (De Cremer & van Knippenberg, 2004). Thus, to carefully 

establish causal inferences, team simulations should rely on the accurate construction and 

measurement of mediators. Among most important mediators, previous research has considered: a) 

leaders’ attributes, e.g. leadership styles, personality, leader’s ability to adapt (Verissimo & Lacerda, 

2015; Hendricks & Payne, 2007; Seibert et al., 2017); b) team attributes, such as group self-efficacy 

(Shea & Howell, 1999), group potency and cohesion (Bass et al., 2003); collective identification (De 

Cremer & van Knippenberg, 2004), team trust (Podsakoff et al., 1990), followers work engagement 
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(Kovjanic et al., 2013); c) common vision and goal-orientation (e.g. Jing et al., 2020; Matsuo et al., 

2019); d) team dispersion and the effective use of communication channels (Eisenberg et al., 2019). 

The output variable should be defined as a function of leaders’ and of their teams’ actions. This means, 

simulation developers should generate mechanisms which could make the influence of specific actions 

and behaviors on the outcome variable traceable. 

II. Increasing validity of the measurement 

The mediators, described above, are often perceived indicators which are typically measured using 

questionnaires. Working with them can be criticized for the lack of objectivity. Leadership scholars are 

aware of this problem, thus, if possible, they imply multiple measures of leadership characteristics 

(Liden et al., 2015), use well-established and well-validated measures of leadership (e.g. the 

Multifactor Leadership Questionnaire to measure transformational and transactional leadership 

styles; Jung & Avolio, 2000; Siangchokyoo et al., 2020) work with instrumental variables, such as 

physical characteristics, stable individual differences or geographical distance (Eva et al., 2019; 

Antonakis et al., 2010), or use methods of empirical analysis, such as experimentally randomized 

instrumental variable approach (Sajons, 2020) that are designed to cope with perceived measures of 

leadership. However, in leadership research is not always possible to completely avoid using surveys. 

We point to the fact that it self-assessments as well as evaluation of leadership characteristics (e.g. 

leadership styles) by direct subordinates is more subjective than evaluation by previously unknown 

group members. Thus, if it is necessary to evaluate leadership characteristics using surveys in 

combination with simulations, we recommend to do this within teams with the “zero”-history. Multiple 

perspectives in form of multi-rater surveys deliver even less subjective evaluation of leaders’ 

characteristics.   

Simulations can be designed in a way to measure quantitative (rather than perceived) 

performance. Thus, to measure the effect of a specific variable (e.g. of a specific leadership style) on 

virtual team performance, the team simulation design should provide a quantitative metric-scaled 

output variable, which must be clearly determined and documented. As compared to survey-based 
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perceived performance evaluations, this increases objectivity while assessing leadership effectiveness.  

III. Virtual Collaboration 

Many collective tasks do not involve actual collaboration and information exchange between the 

participants, as individuals can easily separate these tasks into small pieces and perform them 

individually. Simulations offer the possibility to design collective tasks to enhance collaboration in 

different ways: the roles can overlap, thus stimulating discussions in specific fields, or can be strictly 

separated. In the second case, individuals would perform different tasks, but if they have individual 

information, relevant for the solution of team tasks and indispensable for achieving higher team 

performance, they are forced to exchange information and withholding efforts in the group would be 

more difficult. Strict separation of tasks and, thus, strong interdependence on each other, has been 

shown to enhance collaboration in teamwork (Lohman et al., 2019). With respect to collaboration 

tasks, we recommend to strictly separate roles and to individualize (and thus limit) information access 

and the possibilities for action for every team member. This challenges leader’s ability to coordinate 

team efforts, to enable social exchange in the team in order to achieve higher performance. 

Simultaneously it stimulates leaders to emerge in their roles, so that they are likely to be believed by 

team members and to be followed. 

IV. Feedback 

In order to represent the complexity of real social environments, the simulation must be adaptive and 

capable of feedback. The respective participants' options for action must have a direct influence on 

the further course of the simulation. Ryan and Deci (2000, 58) argue that the factors that conduce 

toward feelings of competence while performing actions (e.g. rewards, communication or feedback) 

can enhance intrinsic motivation for that actions. Feedback mechanisms in gamificated simulations, 

specifically, are important for developing a sense of competence during the session, because they 

directly indicate how teams are performing and how their actions influence team performance (Buil 

et al., 2019). Other studies (e.g. Bass et al., 2003; Shea & Howell, 1999) also find positive influence of 

feedback on performance.  
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V. Context & Framing  

Framing in experiments and simulations refers to the way in which subjects are confronted with 

problems and the respective decision options. Laboratory experimental designs are often criticized for 

the lack of realism and limited generalizability of findings to real leadership environments because they 

are applied in artificial settings and only to a limited extent reflect the complexity of social processes 

(Podsakoff & Podsakoff, 2019; Zaccaro & Horn, 2003). In contrast, simulation-based leadership 

literature agrees that business simulations, offering high correspondence to situations and problems 

in real-world businesses and sufficient degree of verisimilitude (illusion of reality) are able to illustrate 

some of the critical features of the reality to the participants, are perceived more realistic, lead to more 

authentic behaviors and stimulate affective learning (e.g. Siewiorek et al., 2013; Keys & Wolfe, 1990; 

Saunders, 1995; Anderson & Lawton, 2009). The simulation should integrate broad organizational 

contexts into the decision-making process, which increases the authenticity and learning effects. 

However, the goal of the simulation must not be to provide a completely accurate and realistic 

representation of real-world phenomena, but to model specific simple behavioral principles and to 

enrich our understanding of key process mechanisms that explain these phenomena (Castillo & Trinh, 

2018). Therefore, we recommend to find a balance between realism and meaningfulness while 

modeling the real world and creating the playfield for participants. Empirical literature and case studies 

can be used as benchmarks in designing simulations. 

Simulations do not exist in the nature, they are designed by humans. Thus, simulation 

developers should be aware that this is their chance and responsibility to decide how the simulation 

should be designed, and what mechanisms should be included or excluded. Through this, simulation 

instructors have a high degree of control over the simulation setting and the mechanisms which are 

built-in. However, this should be done in a purposeful manner in order the simulation to be believed 

and performed authentically.  

VI. Complexity 

If participants do not perceive the simulation as realistic, they may not take it seriously or may lose 
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motivation of taking part in it (Adobor & Daneshfar, 2006). This may increase the risk that individuals 

will not behave authentically, which would bias results. Socio-contextual factors, such as designing 

optimal challenges, are likely to enhance intrinsic motivation of individuals for actions (Ryan & Deci, 

2000). Thus, to counteract this, the degree of complexity of the simulation must be chosen properly. 

We also recommend to not design simulations too complex, as in this case causalities will be difficult 

to reconstruct. 

VII. Time dependencies 

Reverse causality is one of the most serious endogeneity concerns while explaining the observed 

relationships between leadership and effectiveness criteria (De Cremer & van Knippenberg, 2004). 

Experimental research designs are proposed to overcome this issue (Wang et al., 2014). Simulations 

can also be designed in the way to minimize reverse causality concerns. This could be achieved through 

designing built-in mechanisms in that participants’ actions trigger direct reactions in the system during 

the whole time of the simulation. Measuring virtual team performance at the end of the simulation 

ensures that the final performance is directly influenced by the actions and behaviors of participants 

during the game. 

_______________________________ 

6. Conclusion 

The outlined guidelines are proposed to draw scholarly attention to business simulations as a valuable 

tool for research and to provide recommendations how to design simulations while studying 

leadership characteristics and leaders’ effectiveness. Our guidelines provide an advice to scholars how 

to design gamification-based team simulations in order to be able to accurately investigate the effects 

of different leadership aspects on business/team performance indicators in a digital context. 

Moreover, they teach how to provide deeper insights into the leadership characteristics that emerge 

in dynamic business contexts, into integrating the context into simulations, and into designing the 

evaluation of leaders’ actions and behaviors by teams if simulations are used in combination with 

surveys.  
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Finally, the guidelines developed in the present work can help to avoid common limitations of 

simulation- and experiment-based research designs such as undercomplexity, artificial settings and 

limited transferability to real-world settings. Our goal is to provide advice how to design simulations in 

the way they would help to promote authentic behaviors (in contrast to just “playing” a certain role as 

in the theatre) and investing effort for higher achievement by participants. Time dependencies, 

changing priorities, new challenges in the simulation as well as virtual communication with team 

members are some of the instruments that can be configured to generate specific environments and 

to vary the necessity of adjustment to the changing conditions. These guidelines respond to the recent 

call by Fischer et al. (2020) to develop new methodologies which, as compared to surveys, offer more 

objective evaluation of leadership effectiveness. 
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