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 The application of digital game-based learning (GBL) methods has lately received 

more attention in higher education (HE). An extensive body of previous 

investigations has recognised the potential of instructional games to advance the 

learning of appropriate work life skills. However, there seems to be a lack of 

understanding in the current literature regarding the students’ views towards 

meaningful ways to collaborate in virtual teams during educational activities. The 

current study is contextualised by a business simulation game and examines 

university students' experiences through working collaboratively in multi-site 

teams. In that context, the focus is on the fostering and hampering aspects of 

virtual collaboration as experienced by the students during the simulation sessions. 

The study was executed among 66 undergraduate university students in Finland. 

The data were collected from the students' reflection papers and were then 

analysed using a qualitative content analysis approach. The evidence shows that 

students experienced fostering and hampering aspects in relation to 

communication, collaboration, organising, and technology during the simulated 

sessions. As these are all very typical to modern distributed collaborative work, 

we may conclude that the GBL course presented in this study provided students 

with opportunities to experience and rehearse collaborative virtual teamwork in 

an authentic work context. Our findings highlight the importance of allowing 

students to practice 21st century skills in an authentic, safe and stimulating 

environment. Simulation games provide a feasible context for doing so. 
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Introduction 

 

Digitalisation has an increasingly powerful impact on all dimensions of our lives, from our daily routines to our 

working environments and the conditions in which academic institutions operate. COVID-19 pandemic (de Wit 

& Altbach, 2023) and the rapid advancement of digital technology (Spöttl & Windelband, 2021) have made virtual 

work commonplace. At the same time the nature of work has become more dynamic, and challenges are 

increasingly unpredictable and difficult to prepare for. Modern professionals work in virtual digital teams, where 

collaborating and solving joint problems is a priority (Kilcullen et al., 2022; Klostermann et al., 2021). This 

implies that working in the 21st century requires a whole new assortment of skills, and therefore, higher education 

(HE) is challenged to equip their students with these skills (Gretter & Yadav, 2016). In this regard, the application 
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of collaborative game-based learning (GBL) approaches for teaching and learning in HE offers a solution to meet 

these 21st century skills development needs. 

 

As digital technology plays a crucial part in contemporary society, the necessary skills for employment are heavily 

technology-filled. The concept “technology-filled” does not necessarily refer only to the ability to use digital tools 

i.e., technological know-how, but the phenomenon is more multifaceted. This is exemplified in the work 

undertaken by Van Laar et al. (2017) who have identified seven digital skills, namely communication, 

collaboration, problem-solving, critical thinking, creative thinking, technical and information literacy to more 

explicitly describe the seven essential technology-focused skills for the 21st century digital workplace. At the same 

time, there is a growing recognition in the literature of the potential of educational games to enhance the 

acquisition of skills and competences necessary for employment in contemporary workplaces (Bodnar & Clark, 

2017; Martínez-Cerdá et al., 2018; Pivec & Pivec, 2011; Qian & Clark, 2016).  

 

Meanwhile, however, higher education (HE) has been criticised for failing to equip students with the appropriate 

skills needed to thrive in the fast-changing work life (Thornhill-Miller et al., 2023). Moreover, considerable 

evidence has accumulated to show that traditional teaching and learning methods no longer guarantee the desired 

outcomes (see e.g. Abdigapbarova & Zhiyenbayeva, 2023). Hence, a major challenge facing HE institutions is 

the need to shape their teaching methods to meet these demands (Salmon, 2019) and to bridge the skill gap 

between the occupational sector and HE. Taking this into account, several studies have assessed the potential of 

the GBL as a highly efficacious and inspiring approach for learning. It has fulfilled its promise by offering novel 

instructional opportunities, and educators have successfully integrated GBL approach in different settings both in 

educational and professional life (Chang et al., 2022; Dahalan et al., 2023; Prensky, 2003; Riemer, 2007; 

Syynimaa et al., 2021). 

 

Developing relevant work life skills via GBL in HE has been a topic of growing interest in recent years (see e.g., 

Priyaadharshini et al., 2020; Jääskä & Aaltonen, 2022; Lengyel, 2020). However, studies investigating student’s 

experiences on aspects that affect their collaboration in the GBL environment remain scarce. In addition, while 

GBL is increasingly being adopted as a viable learning method in HE and universities seek efficiency by offering 

courses online, it is vital to gain a better understanding of how participants of social groups employ technologies 

(Leonardi, 2013) and how collaborative learning and teamwork in virtual GBL can be fostered.  

 

Consequently, this study aims to understand, what aspects students regard meaningful for collaborative learning 

in multi-site virtual simulation-based GBL environments. In this light, the following research question is raised: 

How do students experience the fostering and hampering aspects of collaboration in virtual teamwork in an 

educational business simulation game? 

 

Literature Review 

Game-Based Learning 

 

A heightened degree of curiosity about the application of GBL in HE has been observed in previous years 
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(Vlachopoulos & Makri, 2017). As a result, it has been studied from various perspectives (see e.g., Garris et al., 

2002; Gee, 2005; Lainema & Nurmi, 2006; Lainema et al., 2021; Prensky, 2003; Syynimaa et al., 2021). 

According to simplified definition provided by Becker (2021) GBL “is the use of games in a learning context” (p. 

3). Many researchers in the field have accepted this view, including Prensky (2003), who viewed that the central 

idea of GBL is the blending of educational content and technology-enhanced games, and the use of this 

combination in educational settings. For Rieber (2005), GBL means the interaction of people and technology, in 

particular, the ability of participants to manage dynamic game elements that shape their learning experience. 

 

Educational games are specifically designed for learning and incorporate a goal-directed learning procedure 

(Daniela, 2021). The literature in this field has proposed the notion of 'serious games' that tend to be associated 

with educational games (Abt, 1970). Other researchers in this field have identified various types of digital games, 

such as “puzzles, action, role-playing games, strategy, and simulations” (Udeozor et al., 2023, p.322), as well as 

virtual reality (VR) games (Oyelere et al., 2020). 

 

In addition, a broad debate about the essential design principles of educational games is ongoing. Plass et al. 

(2015) have listed the basic principles of game design as follows: mechanics, visual appearance, musical elements, 

narrative, stimulus, objective(s), content and skills. By contrast, Alaswad and Nadolny (2015) have identified 

three crucial characteristics of instructional games that may help maximise students’ performance and inner drive 

when learning in a GBL environment, and have for this reason underlined feedback, interaction and clear objective 

being central elements of meaningful game design. In the same way, Kucher (2021) has accentuated the 

importance of interactivity and feedback as key features of an advantageous game in GBL context. Moreover, he 

has recognised that incorporating the design elements such as adjustable problem-solving, free exploration and 

immersive game environment all contribute to flourishing GBL settings. Likewise, Yang and Lu (2021) 

established those specific properties of games, such as fascinating storyline, an explicitly designed goal, and a 

problem to be solved, make them more efficient in comparison to traditional lecture-based teaching in HE. 

 

In the current literature, the positive outcomes associated with the use of digital GBL methods are extensively 

discussed in three distinguished views: learning outcomes (e.g., Yang, 2012); motivational and emotional 

outcomes (Prensky, 2003); and behavioural outcomes, such as acquiring new skills (Krath et al., 2021; Ronimus 

et al., 2014; Karagiannis & Magkos, 2021) or divergent combinations of these. The implementation of GBL in 

educational settings enables opportunities for learning by doing (Garris et al., 2002), thereby triggering students’ 

active participation in the learning process (Knight, 2023).   

 

Erhel and Jamet (2013) characterise digital GBL as an educational approach that focuses on supporting students’ 

learning with the aim of obtaining new knowledge, cognitive abilities or exercising skills in a simulated virtual 

environment. GBL has proven to be powerful in this regard, promoting collaborative learning and providing 

interactive, student-centred learning experiences (Chung & Paredes, 2015; Gee, 2005; Papastergiou 2009; de 

Freitas & Oliver, 2006; Romero et al., 2012).  Research on GBL has also recognised that game-based procedures 

enhance learning by giving participants the chance to exercise, improve and critically evaluate their decision-

making processes (Linehan et al., 2009). 
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Simulation Games as a Context for Collaborative Learning in Virtual Teams 

 

In the literature, simulations refer to “artificial environments that are carefully created to manage individuals’ 

experiences of reality” (Bell et al., 2008, p. 1417). Simulation games as a particular example of GBL illustrate 

dynamic and authentic decision-making situations, and they have been presented as a solution for learning 

collaborative digital work skills already during education (Gonzalez-Perez et al., 2014; Martínez-Cerdá et al., 

2018). Recent evidence demonstrates that simulation games are immersive learning environments that are based 

on experiential learning, and they have achieved promising results, especially when combined to collaborative 

learning approach to enable learning of complex and dynamic phenomena (Papastergiou, 2009; Seethamraju, 

2011; Palmunen et al., 2021). Therefore, simulation games within educational contexts allow students, for 

example, to experience different roles or professional tasks and hence to face sophisticated problem-based 

scenarios (Peterson, 2023). Accordingly, Harviainen et al. (2014) note that simulation games can be used to 

develop learners' reflective and interpretative skills. Moreover, Bodnar and Clark (2017) demonstrated that GBL 

is a successful approach for advancing students’ communication abilities. Hence, simulation games, as 

representatives of technology-enhanced learning, have the proven potential to advance 21st skills by providing an 

active student-centred method to learning (Gurbuz & Celik, 2022) in an environment that mirrors the real world 

(Davids et al., 2017; Schartel Dunn et al., 2020). 

 

Business simulation games, in turn, are GBL environments founded on a realistic description of business 

phenomena and their causalities. The aim for the learners is to pursue a good outcome according to a predefined 

criterion. Oftentimes participants or teams of participants compete against each other or against other teams. 

In the context of multiplayer simulation games, current research points out that collaboration within teams offers 

considerable opportunities for learning compared to working alone (Hao et al., 2015). Taking into account the 

pedagogical foundation of digital multiplayer games, the approach is anchored in the idea of computer-supported 

collaborative learning (CSCL) (Dillenbourg et al., 2009; Romero et al., 2012). At the same time, recent evidence 

suggests that the educational significance of CSCL rests in the successful integration of individual and social 

factors (Dillenbourg et al., 2009) and is therefore influenced by the social context in which collaboration occurs 

(Syynimaa et al., 2021). Taking this into account, to perform well in multiplayer games involves both team 

interaction and collaboration through successful activities, such as negotiation, decision making, receiving and 

processing appropriate information (Caputo et al., 2019; Lipponen, 2002; Qian & Clark, 2016; Wuertz et al., 

2018) and therefore collaborative knowledge production plays a key role (Oksanen et al., 2017). The intensity and 

quality of interaction amongst participants matters significantly to the overall effectiveness of learning in GBL 

environments. Through collaboration, students can benefit by learning from each other, combine their efforts 

towards a common goal and achieve a solution that might not have been achievable on their own (Jeong & Hmelo-

Silver, 2012).   

 

In the present study, the concept of game-based learning (GBL) is used to refer to an approach to teaching and 

learning in which learning and skill development arise through students' social activities in the context of a digital 

simulation game (Chang et al., 2020; Prensky, 2003). Accordingly, collaboration in the game context of this study 

entails joint decisions to attain a common goal, thereby optimising the conditions for examining essential aspects 
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of collaborative learning. 

 

Methodology 

Context of the Study 

 

The study was conducted in Autumn 2021. Data for the study was obtained from a university course. The course 

was a capstone course, bridging together other courses in a business study program arranged for university 

students not majoring in business studies. The aim of the course was to provide an overall picture of business 

dynamics and explain how the different fields of business studies are related to it. The course was based on the 

application of a real-time processed business simulation game called RealGame (Lainema, 2003) (see Figure 1). 

 

 

Figure 1. RealGame student Company User Interface 

 

The course was delivered under a virtual business studies programme. All course modules were offered by the 

business faculties of European universities for students majoring in non-business disciplines, such as natural 

sciences and humanities, for example. Therefore, the participants were novices in the field of business studies but 

possessed basic-level business knowledge, having completed a minimum of study modules before this course. 

 

During the course, students were divided into 12 teams of 5-7 participants in each. There were two kinds of 

simulation companies in the simulation, both run by student teams (see Figure 2). Supplier companies 

manufactured components which were sold to Manufacturers, who in turn had their own manufacturing 

operations. Overall, the course aimed to enhance participants' awareness and teamwork skills in a simulated 

business environment. Through simulation sessions, participants were provided with an improved understanding 

of how one's own work contributes to team performance in a virtual team and how this new knowledge can be 

used for the benefit of team collaboration. Additionally, the simulation game aimed at providing a broader view 

on business and demonstrating how different functions interact and contribute to the organisation's overall 

performance. In this study, we focused predominantly on analysing teamwork within teams. 
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Figure 2. RealGame Learning Environment 

 

Students from eight different universities in Europe took part in the course from different locations. They were 

both local students and exchange students. For the duration of the course, every team took part in three simulation 

sessions ranging in duration from six to twelve hours, with each student spending a minimum of four hours per 

session. The game sessions simulated a contemporary working practice of a geographically dispersed team that 

operated in shifts and needed to hand over tasks and responsibilities from one team member to another. This setup 

heightened the importance of seamless collaboration, frequent communication, and prompt problem recognition. 

 

RealGame business simulation game provides an authentic learning experience, in which practical real-world 

challenges and circumstances emerge. It models the supply chain process of a real organisation in real time 

(Lainema, 2003). In RealGame student teams manage their simulation company’s supply chain by purchasing 

components, monitoring inventory levels, ramping up production, steering production, maintaining sales offers, 

and delivering incoming customer orders. These are typical actions in a real-world manufacturing organisation 

aiming at running an efficient supply chain from component purchases to customer deliveries. 

 

Students access RealGame with their personal username. The interface of RealGame resembles an Enterprise 

Resource Planning (ERP) system that is commonly used by companies for supply chain management. Operational 

functions, different reports and the income statement and balance sheet can be accessed by clicking with the 

mouse, and purchases and new sales offers can be made by inserting numbers in the respective fields. Each 

RealGame session can accommodate dozens of teams that all operate on the same computer-simulated markets. 

Consequently, teams compete for the best performance based on the Key Performance Indicators (KPIs) chosen 

by the teacher to reflect the course’s learning topics and aims. KPIs can include, for example, results, return on 

investment (ROS), delivery accuracy, sales margin, and other metrics demonstrating the companies’ operative 

efficiency.  

 

The teacher turns on the simulation clock at the beginning of the simulation session, and it starts to advance hour 

by hour. This is when the student teams start managing their simulation companies by making decisions. 

Typically, one simulation day is processed in 6-10 minutes. All processes in the companies advance when the 
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clock is on and every decision that the students make becomes immediately visible in the game. It is, therefore, 

vital that the team members work together simultaneously and make decisions continuously. 

 

Data Collection 

 

After each game session, the students were requested to individually compose a written reflection on their 

experiences of working collaboratively in their virtual teams. As mandatory part of the course, the students 

composed in total seven reflection papers of at least 200 words. Students were instructed to write their reflection 

papers in the light of guiding questions on different topics and vantage points. As such, their writing was guided 

by giving the reflection task a specific topic and a minimum word count. For this study, two assignments on 

different topics were selected for further analysis, in which students were asked to reflect on their experiences 

regarding smooth and well-functioning collaboration, as well as malfunctions and challenges in collaboration 

within their virtual teams.  

 

A total of 66 university students submitted their reflections digitally, writing in English or Finnish as they 

preferred. Despite the minimum word count requirements, most students wrote longer written descriptions of their 

experiences of the collaborative simulation-based sessions. As this study included reflective assignments on two 

different topics, the total number of reflection papers was 132. The entire data set was processed in compliance 

with appropriate principles of data protection. At the very beginning of the course, students were informed that 

the reflection papers they were going to write would be used for research purposes, and that the results would be 

reported anonymously to exclude the possibility of identification in the final report. However, participation to the 

study was voluntary, and an informed consent was gained from each participant for the use of their reflection 

papers as research data. 

 

Analysis 

 

To address the research question, a qualitative content analysis was conducted inductively to analyse the textual 

data of the students’ reflection papers (Patton 2001; Krippendorff, 2018) as it provided a data-rich approach to 

the experiences of university students. The main inspiration for our analysis process has been the approach 

presented by Elo and Kyngäs in 2008. Typically for content analysis, we made our methodological choices from 

the perspective of our textual research data, the purpose of the study and the research problem (Elo & Kyngäs, 

2008). Content analysis was chosen as an analytical method because it represents a valuable tool for studying 

human experience and the ways in which people perceive things (Kyngäs, 2020). In this light, we adopted an 

inductive approach as the basis for our analysis because there is limited and scattered prior research data available 

(Elo & Kyngäs, 2008; Hsieh & Shannnon, 2005) on students' experiences of collaboration in virtual teams during 

simulation-based educational tasks. Moreover, content analysis is considered a flexible, but simultaneously a 

systematic and data-sensitive method (Kyngäs, 2020), which allowed to carefully capture the participants´ 

experiences in the way they described and gave meanings to those experiences. To allow the respondents’ voices 

to be heard rather than quantifying the occurrence of different categories, sub-categories, or codes in our analysis, 

we have chosen to highlight the qualitative richness of students' experiences.  
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To gain a broader and more intensive understanding of the written data, the two researchers independently read 

through the data several times before actual analysis, paying particular attention to the content as a whole and 

writing down their initial thoughts. This helped to gain a holistic understanding of the students’ experiences 

towards collaboration in multi-site virtual teams during simulation game-based learning activities. After reading 

the entire data several times, the researchers met to discuss their initial insights and to decide how to proceed with 

the actual analysis. The section below describes in more detail our qualitative inductive content analysis procedure 

encompassing the interconnected and iterative phases of preparation, organisation, and reporting (Elo & Kyngäs, 

2008). 

 

First, in the preparation phase, we concentrated on choosing the unit of analysis. This decision was critical as it 

set the foundation for further analysis in carrying out the qualitative analysis and was shaped by the purpose of 

our study along with the research question. As our aim was to study individual students' experiences of 

collaborative virtual teamwork, we found that the most appropriate unit of analysis was on the individual level, 

and so we chose the entire reflection papers written by each student. Thus, we considered that our unit of analysis 

needed to be “large enough to be considered a whole and small enough to be possible to keep in mind as a context 

for the meaning unit, during the analysis process” (Graneheim & Lundman, 2004, 106). We also decided that our 

analysis would orient towards the manifest meanings of the content textual data, addressing the explicit and literal 

meanings of specific words and phrases within the textual data (Elo & Kyngäs, 2008). This meant, specifically, 

that we simply focused on identifying and analysing ostensive content of the textual data without inferring 

students’ underlying meanings (White & Marsh, 2006). Once these decisions had been taken, the preparation 

phase also involved the selection of meaning units, that is. paragraphs, sentences, or singular words that share a 

common meaning through their content and the context in which they occur (Graneheim & Lundman, 2004). We 

therefore decided to focus our analysis on set of students' notions, which could consist of several sentences. Due 

to the iterative qualitative research process, it still was possible to refine the research question at this stage (Busetto 

et al., 2020). After carefully and repeatedly re-reading our data, we decided to refine our research question to 

provide as comprehensive a description as was achievable of the students' experiences of virtual collaborative 

teamwork. Therefore, our analysis focused on the students' descriptions of both aspects that fostered and/or 

hampered their virtual teamwork in simulation-based GBL settings.  

 

Second, in the organisation phase, the researchers worked independently by reading the students' reflection papers 

repeatedly, noting all information relevant to the research question, and proceeded to break down the pieces of 

the reflections into smaller chunks. The iterative process then focused on a systematic and open coding of the 

entire data set, which meant tagging the collapsed units of meaning with content codes (Elo & Kyngäs, 2008). 

During the analysis, the two researchers shared a common file where they compiled the initial code list drawn 

from the textual data and related textual quotes that gradually emerged from the data. The researchers discussed 

their findings regularly during the iterative analysis process. In cases of any discrepancy arising, the researchers 

debated their views until a common understanding was achieved. This was followed by the organisation of the 

codes by looking for similarities within and differences between the parts of the text. The researchers first 

individually grouped initial codes according to their similarities and through this process formulated boarder 

content categories of similar meanings (Moretti et al., 2011). To guarantee transparency, the researchers worked 
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in a shared online environment where they could see each other's edits in real-time. They also used chat to 

communicate and discuss their ideas in more detail, when necessary, by using the MS Teams meeting software. 

The analysis was further deepened by exploring the nuances of the content categories, both independently and by 

jointly discussing them, leading the researchers to identify sub-categories within the evolving main categories. 

Finally, through a series of repeated cycles of reclassifying categories, the researchers progressed to writing their 

analytical descriptions and synthesising data excerpts to generate a report that presented their findings in a uniform 

and persuasive way. To ensure the rigour of the analytical process, the following techniques were adopted: (1) 

data were captured from students of different nationalities studying at different universities, (2) researcher 

triangulation, where first and second author were closely entwined in the analysis process, and (3) rich data 

representations of students' reflections were assembled to underpin the findings. 

 

Results 

 

The results of our analyses suggest that the main aspects that fostered or hampered students' joint effort in virtual 

teams were the following: 1) communication, 2) collaboration, 3) organising and 4) technology. Table 1 presents 

the key results of this study by bringing together the identified main categories, and their sub-categories.  

 

Table 1. The Key Results of the Study 

Aspects of virtual teamwork Fostering aspects Hampering aspects 

1. Communication • Frequent communication 

• Sharing information 

• Explaining reasons and causalities 

• Identifying and solving problems 

• Mitigating potential conflicts 

through negotiation 

• Shared native language 

• Lack of communication 

• Failure to disseminate 

appropriate information 

• Poor communication between 

shifts 

• Insufficient language skills 

2. Collaboration • Commitment to a common goal 

• Goal-oriented joint efforts 

• Positive and encouraging 

atmosphere 

• Balanced decision-making 

• Lack of collaboration 

• Collaboration conflict 

• Low commitment to joint task 

• Dominant team member 

3. Organising  • Clear division of tasks and roles 

in teams 

• Fitting leadership and decision-

making practices 

• Enough participants in shifts 

• Well-managed handovers 

• Inadequate organisation of 

tasks 

• Lack of participants in shift 

• Inadequate handovers 

4. Technology • Technology as an enabler 

• Advanced digital skills 

• Technology malfunctions 

• Lack of digital skills 
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The four main categories are presented in the order of their frequency in the data. Furthermore, analysis of the 

data shows that the more often the students emphasised a particular aspect of their joint effort, the richer and more 

detailed their descriptions were, revealing elaborate nuances of their perception of the teams' virtual collaboration. 

These descriptions resulted in a variety of sub-categories, as illustrated in the following table (see Table 1). Thus, 

working collaboratively in virtual teams was most significantly associated with aspects of communication, then 

with collaboration and organising while technological aspects played a less significant role. 

 

Communication 

 

Analyses of the data highlighted various communication aspects that fostered collective performance in the virtual 

teams. Considering the student reports, frequent communication was one of the key aspects that contributed to 

successful joint efforts in the teams. Students experienced that it was essential to say out loud all possible aspects 

of the game so that all team members could get a grip on their mutual task. One student described this as follows: 

Our team communicated well during production, and everyone always said out loud what they were 

doing, and it increased everyone’s awareness. 

 

Frequent communication entailed not only sharing information but also explaining reasons and causalities, i.e., 

the rationale behind certain actions. Detailing why certain actions were taken and how this impacted the game 

processes fostered collaborative knowledge creation and allowed the other team members to develop a more 

comprehensive understanding of the simulation game and its dynamics. These aspects were illustrated in the 

following student account: 

Especially team members, who assumed responsibility for production and purchases would communicate 

efficiently to everyone else what they were about to do. The person responsible for production reported 

in detail when they opened or closed a production shift or invested in machinery to boost production. 

The person responsible for purchases would, in turn, calculate the raw material needs, update the 

numbers and efficiently communicate these data to the others. 

 

Analysis of the students’ reports shows that versatile communication also served the purpose of identifying and 

solving problems, the areas the problems would affect, and the people who needed to be involved in discussing 

and generating a solution to the problems.  This is illustrated by the following data example: 

After the 2nd simulation day, I realised that sub-contractor management in our team was poor, and we 

therefore paid more for the raw materials, which, in turn, negatively affected our result. I discussed this 

issue, and the purchases and raw material needs with Mila and John, and we agreed that I will try to 

make contracts with the suppliers. John employed an excel calculation to inform me which raw materials 

were needed and when. Based on this I requested the suppliers for quotations for long-term deliveries, 

and we were able to make contracts that helped us to push the prices of raw materials down, and to 

optimize the stock for finished goods and raw materials. 

 

When people work together for a common goal, and express their differing views, the prospect of conflict is 

always present. Considering this view, students reported aspects that fostered their virtual teamwork by mitigating 
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potential conflicts through negotiation. One such aspect was to negotiate a potentially controversial issue to reach 

a consensus, as described by one student: 

There were disagreements about certain things from time to time, but my teammates were very willing 

to discuss everything. One time me and Olivia disagreed about using other shifts for production than the 

day shift. We agreed to test out both of our suggestions and go with the more effective solution for the 

situation. Immediately not disregarding the other when they do not agree with you goes a long way. 

 

Furthermore, our findings suggest that the students' joint performance in virtual teams was also fostered by shared 

native language. A common native language was an important success factor in achieving the joint task during 

the simulation-based activity: 

I think working together was helped by the fact that we were all Finnish, which meant we could 

communicate with each other with our native tongues and the cultural understanding we were all 

familiar with. 

 

Students brought up that also many aspects that hampered their virtual teamwork were related to communication. 

Decisive communication aspects that hampered their joint efforts were, firstly, related to a lack of communication 

manifested as a lack of contribution to joint discussions or a lack of responsiveness to the other team members’ 

communication. 

Perhaps the biggest single problem that I saw the first time around was the lack of communication on 

the part of my own group. 

 

Lack of communication was identified as a risk factor even in well-functioning teams. Furthermore, it had a 

deteriorating effect on the team spirit and caused frustration among team members. In the worst cases, lack of 

communication would also lead to confusion, conflicts, mistakes, suboptimal decisions, and ultimately to 

unfavourable outcomes in the game: 

Major error on the first day was lack of communication between team members. There was confusion on 

what everyone was doing and what kind of information they needed to be able to make the best decisions. 

 

Another communication difficulty that had similar negative effects was connected to not disseminating relevant 

information to the other members of the team. Students reported instances where multiple team members worked 

on the same tasks in the game, resulting in reversed decisions due to the lack of relevant information. One student 

expressed his view as follows: 

… during the first simulation day when a few people were doing the same task without communicating 

[to] each other one of them was pricing our products higher and the other person lower and after a few 

minutes they both were like “Is someone else pricing our products at the same time or is this simulation 

broken. 

 

Moreover, students highlighted that lack of communication between shifts significantly affected the team's ability 

to carry out activities together. They provided examples of their experiences with deficient inter-shift 

communication, and expressed the need for more effective communication during the simulation: 
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I would put more effort into communication between shifts. Now the person coming to the new shift was 

largely left without any kind of briefing and started his work actually from zero. Likewise, I would 

communicate among all team members the biggest events even in every couple of hours so that 

individuals who were not at the scene would be aware of what happened. 

 

As many of the teams included exchange students, teams needed to communicate in English. Students expressed 

that insufficient language skills proved a challenge for some of their team members. Balancing between the 

varying linguistic competencies of team members induced challenges to teamwork, as teams struggled to find a 

solution that would allow for working together: 

I think one major situation of poor communication and collaboration happened at the start of the 

simulation, when we still had one foreign team member Elias. There seemed to be quite a big language 

barrier between us. During the first simulation, which was also the only he ended up participating, he 

almost didn’t say a word unless directly addressed. 

 

Our analysis revealed that communication in a collaborative digital context requires a variety of interactional and 

linguistic resources. Students’ investment in reasoning their views, explaining the causalities of specific 

phenomena and problem-solving came out as aspects that fostered their collective action. The rich and detailed 

student reflections paint a vivid picture of the aspects that are critical for fruitful communication in digital 

teamwork. On the other hand, the students also identified multiple communication aspects that hampered their 

teamwork. Thus, communication’s elementary role in all the student teams’ joint action was painstakingly 

evidenced in the data. 

 

Collaboration 

 

Results of the study indicate that one of the most salient aspects fostering collaboration in virtual student teams 

was commitment to the common goal. Students demonstrated their commitment through their eagerness, 

proactiveness and sense of shared purpose in working collaboratively with their team. This aspect was reflected 

as follows: 

There were many smoothly operating functions in our team. The first and definitely the most important 

thing was that everybody in our team was committed to the tasks. It was easy to collaborate with each 

other when everyone had the same eagerness to “make profit” in the game. 

 

Results of the study indicate that one of the most salient aspects fostering collaboration in teams was goal-oriented 

joint efforts.  This implies working together to attain a common goal, coordinating, and aligning one’s own 

contribution with the actions of other team members. These aspects were emphasised in the students’ reflections 

in the following way:  

As an example of a well-functioning collaboration situation, I could take up a situation where two 

customers wanted long-term contracts for processors at the same time. With Lisa who was the other 

person responsible for sales I made a Skype call to production to enquire whether these quantities of 

deliveries were possible. This spurred a discussion among production Lidia, Kia and Paul about 
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production capacity, raw material stock and daily production output. Having made quick excel 

calculations production gave us a green light and we were able to finalise long-term contracts with both 

customers.  

 

Furthermore, students emphasised positive and encouraging atmosphere towards teamwork, and thus 

characterised it as a fostering aspect in the following way: 

I don’t know if we were lucky, but in our team, all were very collaborative, flexible, and friendly. I think 

everyone had the right attitude towards the game and the whole course. It depends a lot on the attitude 

of the team members, how the team works. 

 

Analysis of the student essays brings out the positive impact of balanced decision-making in potentially 

controversial situations during the simulation play. Engaging everyone in solving an issue and reserving everyone 

an opportunity to have their say in the matter contributed positively to collaboration in teams: 

We also did some voting if people were divided with some topics and things. Voting was done via Skype 

chat everyone saying yay or nay. We had a lot of discussions about investing in different continents and 

where we should put money and where not, and we handled some of these situations by voting. 

 

Aspects that contributed to less fruitful collaboration included, first, lack of collaboration that hampered students’ 

joint GBL experience: 

One example of poor collaboration could be when Irmeli and I practically didn't collaborate at all during 

the first game.  

 

At worst, students reported remarkable collaboration conflicts in their team, which noticeably rendered difficulties 

in performing activities together. Under these circumstances, students saw that due to these serious and continuous 

collaboration problems within their teams they were required to put extra effort into the accomplishment of the 

GBL activities.  

 

When describing their approach to collaboration challenges, the students noticed that low commitment to the joint 

task, such as group activities and processes appeared during the simulation course:  

It was also noticed that the further the simulation course progressed, the members of the group no longer 

took the agreed times for video conferencing or joint tasks. Also, during the simulation, the start and 

finish began to stretch slightly in the wrong direction. So, simulation days were reached late and stopped 

a little ahead of time. 

 

According to the students’ reflections, another aspect hampering collaboration was a highly dominant member of 

the team. These individuals assumed an overly active role in the simulation tasks leading to restraining the other 

participants’ contribution to the game activities. Eventually, this imbalance resulted in unequal contributions to 

teamwork: 

(--) one individual team member has expressed harsh views without considering the opinions of others 

in the team. 
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Considering our findings, the most important aspects that fostered collaboration in teamwork were related to active 

input to joint pursuits manifested as explicit commitment to the common goal, joint team efforts and aligning 

one’s contribution to what others are doing and maintaining a positive and encouraging atmosphere in the team. 

An additional aspect that fostered teamwork was balanced decision-making in the team. On the other hand, lack 

of collaboration and low commitment to the joint task and unresolved conflicts and a dominant team member had 

a negative impact on the collective performance of the team. 

 

Organising 

 

Our results indicate that the three main aspects that fostered the organising in teams were: a clear division of tasks 

and roles, having enough participants in shifts and the careful management of handovers between shifts. In this 

regard, clear division of tasks was critical for the flourishing functioning of the team. The next student reflection 

appropriately sums up the benefits of having clear responsibilities in the team: 

Things went smoothly when everyone involved had a clear role and everyone knew what to do. 

 

Many students observed that as neither of the students were business majors, it was not critical who did what.  

They expressed that the most significant aspect was to allow everyone to have a say in distributing the tasks and 

roles. As one student stated: 

No one had a clear understanding about which role would be the most suitable for them, but one by one 

everyone expressed which role they could take. (---) we agreed that we would in any case help each other 

and could switch tasks and roles, when needed. We discussed this in the beginning of every simulation 

session, but everyone felt comfortable doing what they’d done before. 

 

Students also identified the importance of having each task managed by a person who genuinely assumed 

responsibility for the task. This was illustrated in the following remark: 

... Alica took over the sales and communicating in the marketplace, Liz was making calculations for the 

production, and I was helping both of them and watching over our financial development. --- We made 

a quick game plan and managed to get our profits back to good side and our cash flow back to positive. 

 

Unsurprisingly, students identified that in addition to having a positive impact on organising, clear division of 

tasks also contributed to other key aspects of virtual teamwork, and advanced fluid communication and 

collaboration in the team, as evidenced by the following student reflections: 

To sum it up, the most important aspect fostering smooth collaboration in our team was how the tasks 

were organised among team members. In order to communicate and collaborate most efficiently, it is 

paramount to know who is responsible of each task. 

 

Considering our findings, we can assert that teams with adequate organisation tended to plan thoughtfully for the 

staffing of each shift as well as to plan how to manage the handovers between shifts. Thus, besides always having 

a sufficient number of participants online, an equally important aspect was to manage the handovers between 

shifts in a diligent fashion. Overall, students expressed that their teams benefitted from working in shifts due to 
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the 5-7 members in attendance.  Successful teams established handover plans to ensure a smooth transition 

between departing and incoming members during the game. Allowing for an overlap would enable new students 

to grasp the current state of the game as well as the joint plan or strategy for subsequent game phases. Sufficient 

time to comprehend what is transpiring and how to proceed would promote a more seamless handover. This was 

reflected in the following observation: 

I think the switch happened really smoothly due to well-functioning collaboration. A few minutes before 

it was time for me to leave, I asked who wanted to take over my position for the rest of the day. Jill 

volunteered quickly. I sent her a WhatsApp message, with all the information of our customers. After that 

we spoke about when the next shipments needed to be sent forward. We went through the next few days 

so that he could catch up on all the customers. 

 

In certain teams, however, students faced constraints resulting from inadequate organisation of tasks and roles. 

They explained how this resulted in one team member being left out of the joint task, or time and energy being 

wasted by several people performing the same actions: 

I believe it would have been easier if the roles were clearer. This led to some individuals performing 

multiple tasks simultaneously, while others were unsure of what to do and had to stand by. 

 

In addition, many students also identified incidents in which their teams failed to pay attention to sufficient 

occupation of participants in the shifts and the handovers between shifts. Due to the continuous processing of 

simulation game events the student teams had to continually control all facets of the game, making decisions about 

purchasing, production, sales and deliveries, as well as interacting frequently with the other teams. Consequently, 

having too few participants in the game shift was an unsuccessful collaboration practice, leading to an 

overwhelming experience and multiple challenges for the teams:  

When we were short-handed, especially with only the two of us - that caused problems. The worst 

situation always took place when (just) the two of us were working and the other one left, and two new 

(persons) came in as a replacement and they needed to be introduced (to the game). One had to change 

one’s way of working to introduce the situation quickly and switch to a new task on the go. That created 

the most challenging situations during the game. 

 

Other students highlighted that their teams had not planned how to manage the handovers, and hence experienced 

challenges in these situations: 

Our 12 to 16 pm sales shift ended and our 14 to 18 pm sales shift continued. The problem was that our 

main salesperson who was making most of the sales was in the earlier shift. Knowledge about sales 

didn’t transfer the way it should have. This caused a dramatic drop in sales, and we started the third 

simulation day with nearly zero orders.  

 

To conclude, teamwork in the simulation game benefited from the unanimous division of tasks and roles between 

the team members. Managing the workforce and the handovers in and between shifts were identified as other 

significant aspects that fostered fruitful collective action. Conversely, failure to unambiguously determine who 

was responsible for which task and role hampered effective teamwork. Having too few team members in the game 
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and poor handovers were also important factors contributing to difficulties in teamwork. 

 

Technology 

 

Technology played a significant role in the simulation game since all activities in the course took place in 

technology-mediated environments. The computer-based simulation game was accessed remotely by the students, 

all course materials, information and assignments were managed via a cloud-based learning platform and all 

communication in student teams took place via communication technologies. In this respect, the students saw 

technology as an enabler of their virtual teamwork and as a support for their joint efforts: 

Technology of course had a vital impact to our collaboration success. Since everything was done 

remotely, we basically couldn’t have worked together without our computers and collaboration software. 

The most vital software we used were Skype, WhatsApp and Google Drive. 

 

Moreover, advanced digital skills were identified as an important contributor to fluent teamwork. In this light, in 

polymedia environments with a variety of different modes and platforms for joint action and communication it is 

critical to understand how to employ them to foster efficient teamwork (Madianou & Miller, 2013, Lee et al., 

2021).  In many of the students’ view technology was a self-evident and incremental element in their team’s 

activities. Students described the variety and combinations of technologies employed by their teams, ranging from 

RealGame business simulation game to MS Teams and Zoom and from Google Drive to social media applications 

such as WhatsApp and Discord. Accordingly, students reported examples of their simultaneous fluent use of the 

simulation game and MS Teams: 

We use Microsoft Teams in our team. Our meetings take place in Teams, where it is easy to communicate 

and share files, share the screen and organise the following events and meetings. Technology had a huge 

impact on our teamwork. If this course was not organised virtually, it would have made things 

complicated in many ways. However, during the past couple of years students have become accustomed 

to this way of organising courses. 

 

Some students pointed out that technology-enabled communication tools had benefits compared to 

communicating in face-to-face settings. Not being able to sense tensions as clearly was perceived as a factor that 

contributed to a straightforward collective action in the teams: 

Through Teams, you can't create or feel the tensions caused by conflicts between others. Tensions may 

negatively impact on the collaboration of the whole team. I also believe that it would be easier to solve 

problems through Teams, because it is easier for everyone to say things directly. 

 

However, some of the virtual teams were not as comfortable with technology and the participants experienced 

that their teamwork was hampered by aspects associated with technology. For example, students reported that 

lack of digital skills in their team members hindered the start of learning activities in the simulation and therefore 

limited their team performance:  

Many of the tools and platforms (like MS Teams) were completely new to some of the team members and 

it took a little while to get to know each other and the overall team practices and “policies” that started 
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to form later on in the course. 

 

Similarly, as technology played such a vital role, technology malfunctions had a critical influence on teamwork. 

The most severe technology failure on a virtual course would naturally be internet breakdown, of which some 

students gained some experience during their teamwork: 

The only way technology contributed to collaboration malfunction during the simulation days was when 

my internet connection was really bad and almost gone at times. Nobody was able to understand what I 

was saying and that was frustrating. I did start to wonder what alternative communication method I 

would have to come up with. If my internet would have been down for a long time, I would not have been 

able to contribute at all, so my internet was an essential part in me being able to collaborate with the 

others. 

 

While some students found technology-mediated communication beneficial for teamwork, others felt that 

sometimes it did not advance joint action in teams. Missing the interactional cues provided in face-to-face settings 

was identified as an aspect that hampered the team’s performance. 

Virtual work allows a lot, but also takes a lot off compared to on-site communication. When using virtual 

communication tools, the other person's body language and the interpretation of the other person is often 

left out of the conversation, so that people who are silent are easily completely excluded from the virtual 

conversation involving many people. 

 

All joint activities in the teams were dependent on technology both in terms of its functionality as well as the 

students’ technological capabilities. Technology was perceived as an enabler for the collective actions, and 

advanced technological skills greatly fostered the teams’ performance. Skilful use of technology was shown, for 

example as the fluent combination and simultaneous use of various technology tools. Understandably, technology 

malfunction was perceived as the ultimate hampering aspect for teamwork. Lack of sufficient technological skills 

was another factor that contributed to hampering the team’s joint efforts. 

 

Discussion and Conclusion  

 

This study sets out to gain a better understanding of HE students’ insights into virtual teamwork in a simulation-

game environment. Extensive evidence has demonstrated that GBL methods offer numerous benefits in 

developing key skills in HE students, such as communication, collaboration and critical thinking, which are 

essential for success in the modern workplace (Bodnar & Clark, 2017; Martínez-Cerdá et al., 2018; Plass et al., 

2015; Qian & Clark, 2016). So far, research on GBL has not adequately considered HE students’ views on the 

aspects that foster or hamper virtual teamwork in collaborative GBL settings. To fill this gap, this paper examined 

HE students’ experiences of aspects that foster or hamper virtual teamwork in an educational simulation game. 

Overall, this study strengthens the idea that at best, research-based instructional simulation games can provide HE 

students with a versatile and effective CSCL experience that supports the acquisition of 21st century’s work life 

skills in many ways. Within the context of a simulation-based business game, four broad categories of aspects 

related to teamwork were identified: 1) communication, 2) collaboration, 3) organising, and 4) technology. Our 
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detailed analysis yielded in identifying unique fostering and hampering aspects within this broad phenomenon. 

 

Data of this study affirms that frequent and abundant communication is a key element that drives teamwork in 

virtual teams. These results corroborate the findings of various previous studies on factors that foster collaboration 

in virtual teams in GBL environments (e.g., Papastergiou, 2009; Ceschi et al., 2014). This study also found that 

successful digital communication is a demanding function, that does not arise by itself but implies that the 

participants take an active role as well adopt a range of advancing interaction methods and language aptitudes, 

such as sharing of relevant information, explaining, negotiation, problem solving and sharing a common language. 

Additionally, our study brings up students’ communication issues that were linked both to the regularity and 

content of communication, along with language barriers. Therefore, in light of our findings, insufficient 

communication, mismanagement of crucial information sharing, or ineffective interaction across shifts reduced 

teams’ ability to collaborate during the simulation. This also accords with earlier observations in that for virtual 

teams to function well in the context of a multiplayer simulation game they need to share relevant information 

and to interact appropriately with their team members (Caputo et al., 2019; Lipponen, 2002; Qian & Clark 2016; 

Wuertz et al., 2018). Hence, communication in virtual teams benefits especially from prompt, open and continuous 

information sharing targeting at a shared understanding that lays a foundation for optimal allocation of joint efforts 

(Oksanen et al., 2017). An important prerequisite for this is an environment that allows for synchronous 

collaboration. 

 

Another important finding is that the most crucial aspects for fostering collaboration in virtual teams were linked 

to team members’ shared contribution to mutual objectives in the simulation game, expressed as an unambiguous 

commitment to a common goal, joint team efforts and matching one's own contribution with that of the others. 

An additional fostering aspect was the positive and supportive atmosphere in the team. These findings further 

support the idea of educational simulation games fostering a specific focus on learning, employing a goal-directed 

learning scenario (Daniela, 2021). Moreover, Littleton and Häkkinen (1999) summarised that collaboration is 

about creating shared meaning with those around us, driven by a commitment to a common goal. To sum up, 

learning may occur through social activities when working together towards shared objective(s) surrounded by 

positive and encouraging team atmosphere. This may be supported by offering educational scenarios, such as 

involving contributions from all team members, so that individuals in different roles can contribute to the 

collaborative effort. In this context, the implementation of a collaboration script - a series of instructional 

guidelines intending to enhance collaboration within student teams - would be advantageous (Heinonen et al., 

2020).  

 

Our results show that virtual teamwork benefited from a balanced role and task distribution among team members, 

and hence organising virtual teamwork was frequently mentioned in the students’ reflections as an aspect fostering 

collaboration. In relation to game pathway, good organisation of the staffing and handovers both within and 

between shifts were identified as important aspects when allocating joint efforts to manage a real-world-like 

supply chain process. In contrast, the current investigation found that HE students experienced organising 

constraints, such as deficient handovers and weak task planning that hampered the achievement of mutual tasks 

in the virtual teams. This is in line with prior research indicating that virtual teams may suffer from less planned 
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or smooth coordination (Mathieu et al., 2020). The organisation of virtual collaboration before simulation-based 

learning activities demands special efforts. To create more equal and favourable conditions for all students’ teams, 

teachers can provide them with pre-game instructional support and encourage teams to prepare well in advance 

(Syynimaa et al., 2021). Furthermore, understanding the critical importance of organising for thriving teamwork 

and how it can be facilitated in teams pertain to invaluable work life competencies, because much of the 

knowledge work in today’s organisations takes place in virtual contexts. 

 

As a consequence of the technology-enhanced nature of CSCL settings, shared activities involve students to 

employ digital tools in a meaningful way to ensure joint understanding, and this way to ensure that their 

collaboration is sustainable. (Hernández-Sellés et al., 2019; Çakır et al., 2009). Interestingly, our data revealed 

that having participated in online learning for over a year due to the global COVID-19 pandemic, the students 

were accustomed to using various online learning and communication tools and platforms, evidenced as the skilful 

use and combination of technologies. In the technology-filled context of the study this was an important aspect 

that fostered smooth teamwork. In a similar vein, technology-enhanced communication in the learning 

environment was, by many students, perceived as straightforward and efficient. However, some students felt that 

face-to-face communication would have been helpful. Our findings are in line with previous research that has 

suggested that having multiple different technologies embedded in the CSCL environment allows for the students 

to create the combinations that best suit their needs (Lainema et al., 2021). Another benefit of integrating 

technology tools to the learning environment, identified by Martens et al. (2007) is that learning how to use digital 

tools takes place at the same time as learning the skills needed in teamwork. 

 

This study contributes to research on CSCL and GBL by providing unique descriptions of students’ experiences 

of aspects that have an impact on their teamwork in a virtual learning context. As digital learning solutions and 

virtual learning have become increasingly popular in HE, an improved understanding of students’ perceptions and 

views is needed. With this new knowledge it is possible to enhance the use of GBL firstly, to promote effective 

learning of the substance matter, and secondly, to provide opportunities to learn and rehearse elementary skills 

that are required in today’s work life.  

 

The findings of this study also emphasise the importance of the teacher’s instructional activities both before and 

during class. Having identified the aspects that affect teamwork in virtual teams, teachers can find ways to provide 

the required instruction and adaptive assistance for teams that experience challenges in their teamwork. 

Furthermore, this emerging information can potentially help both simulation game designers and HE teachers to 

develop innovative learning environments that optimally support higher education students in their collaborative 

learning experiences to develop appropriate 21st century skills. Although this study focuses primarily on university 

students' experiences of collaboration in multi-site teams, the results may be relevant when combining a 

simulation-based learning procedure with an individual reflection task. Our results show that students benefit from 

critical reflection on their experiences, especially when they are encouraged to identify the factors that promote 

and hinder virtual collaboration. The university students in this study produce rich and detailed descriptions of 

how they confront and actively seek solutions to various collaborative situations in multi-sited virtual teams. On 

the other hand, students become more aware of their own abilities and weaknesses. This is line with previous 
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research, and it is well documented that reflection enhance students learning (Chan & Lee, 2021) by deepening 

learning through making sense of the learning experiences (Boud et al., 2013).   

 

Considering the findings of this study, it is essential to acknowledge the limitations inherent in a case study 

approach. The data is derived solely from one specific course with a specific GBL environment, impacting the 

generalisability of the results. Consequently, we cannot assert that these findings apply universally to collaboration 

in all types of digital learning environments. Furthermore, the GBL environment in question was based on 

synchronous teamwork, and the results are, therefore, specific to the types of collaborative learning environments 

that are based on synchronous presence and activity. However, we emphasise the significance of the learning 

environment's authenticity and the learning task as crucial contributors to the trustworthiness of the results and 

assert that these aspects increase the likelihood of the applicability of our results to many of the current-day digital 

environments.  

 

Another constraint of the study lies in restricting the data analysis to four specific fostering and hampering aspects 

of the virtual collaboration, preventing a comprehensive description of all aspects embedded in the data. 

Nevertheless, the study offers the advantage of presenting a thorough analysis of the selected aspects and 

illustrating their realisation in digital team-based collaboration.  

 

Furthermore, our study paves the way for future research. Our data suggests that offering the digital teams' 

practices, guidelines and tools for managing collaboration and communication tools may lead to engaging 

teamwork and heightened awareness of aspects related to fruitful collaboration. This area is deserving of further 

investigation. Additionally, exploring the role of organising practices and their applicability in digital teamwork 

represents another intriguing avenue for future research, especially considering their heightened relevance due to 

the increased prevalence of remote work. 

 

Recent developments in work life, and particularly the global COVID-19 pandemic have highlighted the criticality 

of skills needed in virtual teamwork. In addition to technological skills the key competencies include 

collaboration, communication, and organising. Furthermore, students must learn to identify and solve challenges 

that are characteristic to teamwork in virtual environments. GBL environments have proven to be promising 

learning contexts for rehearsing and learning these elementary skills. Results of the present study display aspects 

that have an impact on teamwork in a simulation-based learning environment and emphasise the importance of 

providing students an opportunity to exercise these skills in authentic, safe, and inspiring settings.  

 

HE is under pressure to provide meaningful and current education that advances the development of skills and 

competencies needed in 21st century society (Van Laar et al., 2017). In addition, HE is urged to develop education 

that is more flexible and accessible to learners who balance between work and studies (Seaman et al., 2018), who 

experience challenges with accessibility (Fichten et al., 2009) and who originate from less developed regions 

(Gonzalez et al., 2020). Canals et al. (2018) further emphasise the need for innovative pedagogical practices and 

modes of delivery with a broader impact. GBL environments offer a potential educational platform that can help 

to address these needs. 
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