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Abstract

Our study examined using a computer-based learning game as a tool to facilitate teach-
ing and learning teamwork skills. The game was applied to an undergraduate level human
resource management course at a business school in Finland. We focused on students’
experiences and key learning outcomes of collaborative learning of teamwork skills
through the game, and our analysis highlighted two key features of learning outcomes.
First, the computer-based learning game promoted students’ self-reflection and evaluation
of their individual team roles. Second, although the game taught students the importance of
continuous information sharing in teamwork, their evaluation of team outcomes was per-
formance driven; students predominantly took team efficiency as a sign of good teamwork.
This case revealed the benefits and challenges of using computer-based learning games as
a pedagogical tool. We identified what is required from lecturers and students for the game
to be successful, and how team values other than performance could be learned through the
game.

Keywords Higher education - Computer simulation game - Collaborative learning -
Leadership - Teamwork skills

Introduction

Teamwork skills and collaborative competency are becoming increasingly important in
student and professional life. Collaboration in teams is often a productive way to solve
complex and nonroutine problems (Avry et al. 2020; Fiore et al. 2017). Businesses and
organizations increasingly expect graduates to have excellent interaction, cooperation,
problem-solving, and critical thinking skills (Cobo 2013; van Laar et al. 2020). To respond
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to these demands, higher education has changed its focus from teacher-centric approaches
to student participation and collaborative knowledge construction to equip students with
the competencies required at work. This has led to an increasing use of group assignments
(Kalfa & Taksa 2017), as well as integrative pedagogy such as problem-based learning
(Tynjéld & Gijbels 2012). More recently, the pedagogical toolkit has been extended to the
domain of game-based learning, which further engages students with cognitive, behavioral,
and affective learning experiences (Vlachopoulos & Makri 2017), and creates a construc-
tive context for enhancing teamwork skills (Lohmann et al. 2019).

This study examined the use of a computer simulation game for teaching teamwork
skills. There is a long tradition of using games as learning tools (see Cohen & Rhenman
1961), particularly in management education, for which they have been used since the
1930s (Faria et al. 2008). Games have been found useful particularly for developing 21st-
century skills, such as critical thinking, collaboration, and creativity (Qian & Clark 2016).
According to Pasin and Giroux (2011), learning through gaming develops learners’ deci-
sion-making capabilities for complex and rapidly changing management situations.

Previous research suggests that motivation and teamwork skills can be enhanced by
implementing collaborative learning (Felder & Brent 2003, 2004; Moreno et al. 2007),
which highlights the importance of social interaction and shared responsibility for team
learning and team outcomes (Dillenbourg 1999; Regueras et al. 2011). In addition,
research has identified digital games as a means of collaborative learning (Haméldinen
2011; Huo 2019; Karakas et al. 2015) and teaching teamwork skills (Garcia et al. 2016).
However, prior studies have called for further research on how collaborative learning and
use of games can enhance learning of teamwork skills in the context of higher education
(Garcia et al. 2016; Hamaildinen 2011; Karakas et al. 2015). The computer-based simula-
tion game therefore offers an interesting setting to explore the development of teamwork
skills through collaborative learning.

The context of this study was an undergraduate human resource management (HRM)
course at a business school in Finland, which employed a computer-based simulation game
that was developed to teach teamwork skills based on collaborative learning. The game
aimed to facilitate learners’ ability to reflect on team roles and leadership functions for
teamwork. The study sought to answer the following research question: What were the stu-
dents’ experiences and key learning outcomes of collaborative learning through a com-
puter-based simulation game? In answering this question, our study examined how technol-
ogy can be utilized in universities and identified critical aspects of using games in higher
education.

Learning teamwork skills through games

Prior research shows that computer-based games support student learning (Feinstein 2001;
Feinstein et al. 2002; Vlachopoulos & Makri 2017) and provide a fruitful environment for
collaborative learning (Wendel et al. 2013). Collaborative learning can be understood as an
umbrella term for different types of educational approaches that center-stage students’ own
work on course materials and joint participation either through working in pairs or in small
groups (Smith & MacGregor 1992). In collaborative learning, learners construct a sense of
shared meaning through interaction, and are typically committed to a shared goal (Littleton
& Hikkinen 1999). In collaborative learning, teams tend to be self-managed and include
shifting in roles (Dillenbourg 1999; Sawyer & Obeid 2017). In addition, in collaborative
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learning, learning is thought to be triggered through social interaction (Dillenbourg 1999).
Collaborative learning is applied in higher education in multiple ways—for example, prob-
lem-solving in groups, debates, and other group activities (Wendel et al. 2013)—and high-
lights the importance of cooperation and shared learning (Johnson & Johnson 1999). In
collaborative learning, individual students help their team members achieve common team
objectives (Regueras et al. 2011). Computer-supported collaborative learning has several
benefits (Gasevic et al. 2019): it can enhance critical thinking skills (Garrison et al. 2001)
and creative potential (Dawson et al. 2011); create an enhanced sense of a community
approach to learning (Dawson 2008); and increase students’ integration into the learning
community (Haythornthwaite 2002). Prior research has also recognized potential problems
associated with collaborative learning (Yadin & Or-Bach, 2019), such as students being
unwilling to participate in team-based learning (e.g., Barker et al. 2002), and the potential
for free riding (Joyce 1999), where team members enjoy the benefits of collaborative work
without contributing as much as others.

Prior research in the field of collaborative learning through computer games has built on
the principles of co-operative learning by Johnson and Johnson (1999, 2002) such as Zea
et al. (2009) emphasizing the need to take the following five components into consideration
when planning for collaborative learning; (1) positive interdependence, where students’
understand that they cannot succeed alone but must depend on other team members; (2)
individual accountability, where assessment of each student’s performance relies on both
the group and the student; (3) face-to-face interaction, which promotes the team’s success
by helping and encouraging others; (4) social skills, where interpersonal and group work
skills are crucial to the success of a collaborative team effort; and (5) group processing,
where team members discuss their progress and relationships together. For successful col-
laborative learning, it is important that the learning environments support these elements
(Wendel et al. 2013).

As Kebritchi and Hirumi (2008) suggest, games are effective tools for learning com-
plex topics, because they use action instead of explanation, create personal motivation and
satisfaction, accommodate different learning styles and skills, reinforce expertise, and pro-
vide a context for interaction and decision making. The increased popularity of games in
education may be related to their ability to achieve better learning outcomes and develop
competencies for current and future working life (Kebritchi & Hirumi 2008). Neverthe-
less, despite this increased popularity, it is not self-evident that their effects and outcomes
are always superior to more traditional modes of learning; for example, the assumption of
increased motivation and anticipation of higher learning outcomes have been challenged
(Leemkuil & De Jong 2012; Vandercruysse et al. 2012; Wouters et al. 2009). Moreover,
research shows that more attention should be paid to the type and level of learner support
(Leemkuil & De Jong 2012).

As a form of thought-provoking activity, digital games especially influence enhanced
student engagement, motivation, and satisfaction (Lohmann et al 2019; Regueras et al.
2011; Schindler et al. 2017). They are also useful training tools in management and leader-
ship education for teaching decision making and strategy planning. Different forms of play
and play spaces have become important for leadership training (Kark 2011). Games also
offer a functional medium for developing cognitive capabilities needed to solve problems
in real-life situations, helping to equip learners with information and skills for addressing
these problems (Feinstein et al. 2002). Prior research has shown that business simulation
games offer students opportunities to practice decision making and teamwork in authentic
and complex situations (Lohmann et al. 2019; Pasin & Giroux 2011). In addition, sim-
ulation games serve as useful platforms for developing leadership skills, particularly for
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exercising shared leadership (Siewiorek & Lehtinen 2011; Siewiorek et al. 2013). Simula-
tion games have been shown to be particularly effective in advancing students’ understand-
ing of leadership styles and changing their opinions on leadership styles (Siewiorek et al.
2013). Previous research also acknowledges the value of digital games in teaching team-
work skills (Garcia et al. 2016).

In their review of employing games in higher education, Vlachopoulos and Makri
(2017) emphasize the various positive effects of games on university students’ cognitive,
behavioral, and affective outcomes. Cognitive learning outcomes contribute to students’
understanding of theoretical concepts and critical thinking; behavioral outcomes include
the development of social, emotional, and collaborative skills; and affective outcomes
refer, among other things, to student motivation and self-assessment (Vlachopoulos &
Makri 2017). Indeed, digital games have been recited as an effective means of collabora-
tive learning (Hamaéldinen 2011; Huo 2019; Karakas et al. 2015). However, there is a need
to understand further how collaborative learning and use of games can enhance learning of
teamwork skills in the context of higher education (Garcia et al. 2016; Hdmildinen 2011;
Karakas et al. 2015) and our study responds specifically to this research gap.

Method
Study context

The game was applied as part of an undergraduate level human resource management
(HRM) course at a business school, which is a faculty, teaching, and research unit in one of
the largest multidisciplinary research universities in Finland. The university has six facul-
ties, around 2,600 employees, and approximately 15,000 students. The HRM course covers
HRM history and schools of thought, strategic HRM, responsible HRM, HRM practices,
organizational culture and change, leadership, teamwork, and employee relations. Around
80 students complete the course each year.

The learning game (which we describe in more detail below) was a mandatory com-
ponent of the HRM course curriculum and proved to be a valuable addition to the course.
Before including the game, the course consisted of lectures and mandatory group work
(including an essay and a presentation). The traditional group work format was replaced
by the learning game in 2013. The motivation to seek a new approach to group work was
embedded with the observation that with traditional group work format, the students tended
to follow the principles of co-operative learning by dividing work between members, each
member producing their slice of the group work (Dillenbourg 1999). It was configured
that a collaborative approach might be better suited for the purposes of teaching team-
work skills, because it essentially builds on social interaction and doing the work together
(Dillenbourgh, 1999). The use of a computer game was considered a good replacement,
because research findings strongly supported the use of computer-based games in student
learning (Feinstein 2001; Feinstein et al. 2002). In addition, games enhance students’ self-
efficacy and improve learning and memorizing key concepts, especially when the game is
embedded in the course curriculum and is an active part of the course material (Sitzmann
2011). A computer-based learning game was considered particularly suitable for teaching
and developing teamwork skills in the course because it supported interaction and required
teamwork among students, since it was played in real time and in teams.
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Game description

A commercial learning game, Novicraft, was selected for the course. Novicraft is a
computer-based awareness game, designed particularly for team, leadership, and man-
agement training. The game was developed by a multidisciplinary research-based team,
and its design was informed by learning and motivation theories. It offers an environ-
ment and tool for teamwork and interaction training and innovation development (Novi-
craft 2021).

The game takes place on an island where unpleasant guards watch over the teams.
At the start of the game, the players are made aware of their mission: to escape from
the island. The game is designed to require teamwork for successful completion; it uses
scripts to assign team members with different resources (Hdméldinen 2011), requir-
ing them to share knowledge and collaborate. Contribution from all team members is
required to achieve objectives; there is no possibility of free riding to escape from the
island as a team. The game consists of five tasks that the players must complete as a
team and each task focuses on different types of teamwork, collaboration, and leader-
ship skills.

The first task focuses on building trust within the team and considering others’ opin-
ions as one of the team members guides others, who cannot see anything, through a
field. The second and third tasks focus on shared decision making, sharing information,
and developing negotiation, collaboration, and coordination skills. For example, in the
second task, the team needs to produce burner oil and the players must negotiate the
right combination of ingredients. In the third task, one team member receives a map that
guides the team in the right direction. If that team member does not share the informa-
tion with other team members, it is very difficult or even impossible to complete the
task.

In the fourth task, the team is required to take risks, and to plan and implement a
strategy. The players must pass a field that is guarded by angry dogs and are required
to develop a shared solution and help one another to pass the field. Staying safe from
the dogs requires team members to build fences that keep the dogs away, which requires
that team members communicate and coordinate the work together to decide where
and when to build the fence to keep the dogs out. The final task involves planning and
implementing a mini project within the team where they finally escape from the island
with a vehicle, which they build together. The players are given each new task only after
they have successfully completed the previous one. The game ends when the players
complete the final task and win their freedom from the island because they worked suc-
cessfully as a team.

Belbin’s (1996) team roles form the theoretical basis of the game. The model
includes both individual characteristics and functional skills. In playing the game, stu-
dents will learn to identify and analyze their own and their team members’ behav-
ior and contributions based on Belbin’s nine team roles: resource investigator, team
worker (supporting and helping others), coordinator, plant (advancing new ideas),
monitor evaluator, specialist, shaper, implementer, and completer finisher. According
to Platt et al. (1988), various skills and team roles are needed for a team to achieve its
objectives; therefore, each of these roles is essential for teamwork and team manage-
ment (Launonen & Kess 2002). In addition, the students learn to reflect on how team
members perform different types of leadership functions to support and maintain effec-
tive teamwork (Kogler Hill, 2001; Northouse 2016). More specifically, Kogler Hill’s
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(2001) team leadership model suggests that team leaders can monitor the team, and if
necessary, decide to take action to help improve team performance. In the team leader-
ship model, team leaders may choose from a range of task, relational and environmen-
tal leadership actions. These include actions such as clarifying goals and facilitating
decision making (task), collaborating and building commitment (relational), and net-
working (environmental). In the game studied, the focus was on internal team leader-
ship actions, that is on task and relational actions, rather than external actions in the
environment. Before the game session, students were asked to read selected material
relating to teamwork, team roles, and team leadership.

The game had the following learning objectives: (a) knowledge of the theoretical
framework regarding team roles, decision making in teams, and internal leadership
actions; (b) the ability to analyze different team roles; (c) the ability to analyze and
reflect on one’s own role as a team member; and (d) the ability to evaluate team effec-
tiveness and decision making in a team.

Playing the game and game facilitation

The simulation game was played in a computer classroom according to the game devel-
opers’ recommendations, with a maximum of 12 students (three to four teams of three
to five players in each team) in each game session. The game developers considered
the ideal team size to be four players. Following the developers’ instructions for game
facilitation, the students were seated in teams of three to five, each participant had
their own computer, and team members could also interact face-to-face.

Two lecturers were trained to act as game facilitators who set up the game and acted
as passive game instructors and observers during the game (e.g., giving instructions
before starting the game, observing how the teams proceeded, and giving techni-
cal support during the game if needed). Following the game developers’ recommen-
dations, little facilitation occurred during the game. In the beginning of each game
session, the facilitator explained that the purpose of the game was to foster learning
teamwork skills and competencies, and highlighted the importance of teamwork, inter-
action, and communication in completing the game and its various problem-solving
tasks. In addition, the facilitator presented a short technical introduction on how to
play the game (how to create an avatar, use the game controls, etc.) before the start of
the game and instructed students on how to play the game in their teams, emphasizing
that they should focus only on their own computer screens and pay attention to the on-
screen instructions. After initial preparations, the time reserved for actual playing was
approximately two hours; all teams finished their game well within the reserved time.

While playing the game, students used various communication strategies and tactics
to solve the problems included in the game setting. Although the facilitators instructed
them to solve the problems by talking with one another, some of the students went
further by shifting the position of their computer screens to show them to their team
members when they encountered particularly challenging situations. At other times,
some group members even walked by other teammates’ computers to try to understand
their problem or give advice in person. The facilitators mostly observed the students
and only advised if requested. We noticed that most of the groups were enjoying the
game, laughing and communicating in a relaxed manner.
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Collection and analysis of student learning experiences

The data for this study comprised written students’ learning experiences that were collected
online from each participant through semi-structured course feedback forms and written
team reports (approximately one A4 page in length). The research material included 309
individual student feedback forms (2013: N=79, 2014: N=78, 2015: N=78, and 2016:
N=74) and 83 team reports (2013: N=22, 2014: N=21, 2015: N=21, and 2016: N=19).
The feedback form and report focused on how the students interpreted the benefits and
meaning of the game, learning outcomes, and challenges posed by the game.

The individual feedback form, where they analyzed their own perceptions and provided
feedback on the gaming experience, was completed by students immediately after the team
had successfully completed the game. It included nine open-ended questions (e.g., How
would you describe your experiences after the game? How would you evaluate the gaming
experience? What was the most difficult stage in the game in your opinion?). This was fol-
lowed by a debriefing discussion within each team guided by the game facilitator.

After the group discussion, the facilitator asked each team to compile a team report
relating to learning the teamwork skills where they evaluated team roles (both their own
and those of their team members) and analyzed the team’s effectiveness and decision mak-
ing (e.g., how they performed their tasks, acted as a team, achieved their objectives, and
succeeded in their actions). The theoretical background of the simulation game was based
on learning and motivation theories, including Belbin’s (1996) framework of team mem-
bers’ roles comprising nine team characters, and Kogler Hill’s (2001) team leadership
model that includes team performance and leadership functions to support and maintain
effective teamwork. These frameworks formed the theoretical background for our analysis.

We analyzed students’ individual feedback and their team reports using theory driven
qualitative content analysis (Brymann & Bell 2011; Hsieh & Shannon 2005). Our analysis
focused on three themes: (1) What kind of teamwork competencies did the students learn?
(2) How did the students engage with collaborative learning? (3) What were the learn-
ing outcomes regarding team performance? First, we read through the material to get a
holistic picture of the data. We then examined learning teamwork skills through Belbin’s
(1996) framework of teams and team roles, coding students’ reflections based on the four
key learning objective categories: (a) team roles, (b) decision making in teams, (c) internal
team leadership actions (task and relational actions), and (d) team efficiency and success.
Because the second and third categories overlapped, we discussed their findings together.
Table 1 shows a summary of the key findings.

Results

Students’ experiences and key learning outcomes of the game

Team roles—advancing theoretical knowledge and self-reflection

The game was well received by the students, who reported that it provided a welcome
change to their regular study routine and teaching methods, and that they appreciated

the game format as a refreshing alternative to traditional essays and lecture attendance.
As one student commented, playing the game offered a “different and refreshing way
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Table 1 Key Findings

Learning categories Key learning outcomes

Team roles The game simulation was successful in allowing the students to use
their theoretical knowledge to identify the different team roles in
practice, as well as to evaluate their own performance in a particular
team role

Decision making in teams and The game simulation necessitated active participation of team members
internal team leadership actions The game was successful in making the students experience in practice

the importance of team interaction and communication: active sharing
of information was required to advance in the game

Team leadership was not assigned to one single person; rather, the teams
relied on shared leadership based on the individual team members’
possession of information and technological prowess

Team members with limited gameplay/technical experience at times
adopted a passive role

Team efficiency and team success Team “purpose” and “success” were predominantly interpreted in terms
of fast gameplay, emphasizing victory over other teams and quick
problem solving

For the teams who took longer to finish the game, team spirit was a key
factor motivating them to continue playing

to learn about working in groups.” The game was perceived to provide a more practical
understanding than report writing. This finding is compatible with previous findings on
the cognitive learning outcomes of games (e.g., Vlachopoulos & Makri 2017). The stu-
dents also reflected on the relevance of the game from the perspective of their learning:

Altogether, the game taught us interaction skills within the group context and con-
cretized the concepts of team theories. I was able to see my own role in the group
very clearly. Also, the pages I read for this class about team roles were concretized
through the game. (Student 1)

The students also reflected on their own personal traits and the challenges these may
impose on a team:

I am easily frustrated if I don’t immediately understand something. I also get frus-
trated when I understand the issue myself but, when I try to explain it to others,
they don’t see it in the same way that I do. (Student 2)

The above quotation illustrates that the simulation game advanced the student’s self-
reflection of their personality and its possible impact on collaborating with others.

The most typical team roles identified by the students were the “plant” who advances
new ideas, “coordinator,” “implementer,” and “team worker” (Belbin, 1996). In terms
of team roles and leadership, it appeared that the students valued equality and participa-

tion, as illustrated in the following self-reflections:

I think that I operated pretty well in the team; I produced ideas and listened to oth-
ers as well. (Student 3)

I followed orders and came up with some solutions myself. I succeeded pretty well
at that. (Student 4)
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These examples show how the students, in addition to identifying specific team roles,
learned to evaluate their own contribution as team members, emphasizing their ability both
to resolve problems and respect others’ viewpoints.

Decision making in teams and internal team leadership actions—collaboration
and shared leadership

The students also reported that, in contrast to lectures where not everyone takes part, the
game resulted in greater student participation. The game was perceived to foster “genuine”
group work, whereas, in traditional group work formats, students often divide the tasks and
complete them as individuals.

The idea of “forced collaboration” was positively appraised in several student feedback
reports. According to one student, “These kinds of tasks force you to collaborate, which is
good. You can only discover the plot of the game through active communication.”

The students appreciated the fact that “you could not cope alone” and that you were
“forced to collaborate with others.” As another student phrased it, “You couldn’t complete
the game alone; you had to help others.”

The idea of forced collaboration included the benefit that “it did not allow free riders.”
For example, collaboration was required to complete the first and fourth task in the game
(see detailed task description on page 7). The game thus prevented social loafing because
everyone could, and in fact had to, take part in the game. As one student put it, “You
needed the others all the time in order to succeed.” In analyzing students’ learning experi-
ences, the theme of communication was identified as the most important learning outcome.

The students reflected on their game experience in ways that clearly showed that they
had internalized the importance of communication in successful teamwork. One student
reported, for example, that it would be good to “plan more and hurry less.” If given the
opportunity to play the game again, one student reflected that they “would listen to oth-
ers and emphasize the planning more in order to avoid us running around like headless
chickens.”

As seen in the above quotation, the student had learned that teamwork may benefit
from sharing ideas and taking a more structured approach. Many of the students said that
they would “read instructions more carefully and focus” and “think more carefully instead
of rushing.” This was the predominant idea: the need to spend more time thinking and
planning.

One student admitted that “I could have told the others more specifically what I think,
and what I consider to be the best course of action.” Another student reflected along similar
lines, stating that “The fourth task was the most challenging. It was very challenging to
figure out the idea. Another team was able to find it sooner. It would have required com-
munication.” Here, the student acknowledges that communication is key to solving puzzles.
This, coupled with the earlier student reflections, shows that the game helped the students
understand the importance of collaborative learning, and to evaluate what collaborative
learning requires from the participants for it to be realized in practice.

Regarding team leadership roles, students mainly described their teams as democratic;
everybody was participating and “leading in turn.” The following two quotations articulate
the students’ interpretation of how leadership roles were enacted in their teams depending
on the situation:

Often, the person who possessed the required piece of information or tool, or a per-
son who was the first to come up with the idea of the task at hand, served as a leader.
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(Student 5)
From our team, we could identify a number of roles, and they were shifting as we
worked on different tasks. The roles changed depending on who was the first to come
up with the correct implementation or solution and who began to lead the given task.
(Student 6)

Students typically referred to the idea of someone “temporarily” taking the lead. How-
ever, they typically mentioned that there was usually one person who took the leadership
role more seriously. As one student put it, “One [person] was perhaps the leader or the
brain of the team. Someone who got us started.” This quotation helps to illustrate that the
students learned that roles were not stable but were positions that people could take during
different phases of the teamwork.

Although most of the student feedback concentrated on the positive, collaborative
aspects of the game, one theme addressed its potential drawbacks. The students referred to
the influence of technical aptitude on the gaming experience and their participation in the
joint group effort. When asked whether he had noticed the formation of group roles in his
team, one student responded:

They may have been formed. Ellen (name changed) had no previous experience play-
ing computer games, so she mostly just followed us, and she had to constantly be
instructed. Mary (name changed) and I gave more instructions and resolved prob-
lems. (Student 7)

Another student recognized the limitations placed on one’s own position as an equal
team member because of technical challenges:

Yes, the younger team members were able to resolve problems more quickly, so I
mainly operated based on their instructions. I would probably need more time to get
used to operating with the mouse and the keyboard so that I could function better as
a team member. In addition, we could plan ahead more carefully before acting. (Stu-
dent 8)

The above quotations show how the adoption of a particular team role was partly related
to one’s technical aptitude (or lack thereof). Earlier studies have pointed out that more
experienced players steer the less experienced ones through step-by-step guidance (Reich
et al. 2013). Similarly, Zhang et al.’s (2017) analysis of intergenerational gameplay showed
that younger players’ instructions allow the older ones to take part as equal participants
despite their lower technical skill levels.

Team efficiency—for the sake of efficiency or collaborative learning?

When the students were asked to describe their own views of what the team’s task entailed,
they gave a range of responses. While some students reported that their task was to “escape
from the island and complete the game,” others described the game as a task of “jointly
solving the problems as a group and eventually escaping from the island.” Only a smaller
group of students referred to the task as one of “collaboration and joint communication.”
For many students, the main task was, therefore, to “solve the problems as quickly as
possible and to avoid making any mistakes,” or as another student phrased it, “to pass the
game as efficiently and as quickly as possible.” The idea of speed as a sign of good team-
work was prevalent in students’ feedback. When asked how they may have acted differently
if given the opportunity to play the game again, one student said that “It went well; we
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were the first ones to finish,” while another said that “I would play the game again more
quickly.”

Therefore, for some students the game was mostly about the teams’ ability to display
efficient gameplay. This illustrates the ambiguity in our data; although students reflected in
retrospect on the importance of discussing different viewpoints and alternative courses of
action (as we discussed in the theme above), their high valuation of speed offers a contra-
dictory view of their experience.

However, some groups prioritized the importance of group spirit. Although the game
lasted only about two hours, students reported that the team experience and their sense of
being in a group helped them in the game. Overall, positive feedback on the game centered
on the idea of group morale, which helped group members maintain their patience even
when they had to struggle to find solutions:

Generally speaking, we are proud of our performance even though we were the last
to finish. We did not get upset or panic even when we noticed that other teams were
ahead of us. Our team spirit remained good throughout the game, and we supported
each other in spite of the failures. Because of these good qualities, we were able to
eventually finish the game. We did not give up at any point. We all think that playing
the game alone would have frustrated us more quickly, and it wouldn’t have made so
much sense to play. (Student 9)

One student reported that you could “maintain your interest in the game because you
didn’t have to figure out things on your own.”

One student reflected that they “used ‘us’ language” during the game. This illustrates
that the game facilitated group formation and group identity. Humor (Hdméldinen 2011)
was identified as a key means of maintaining a united team. As one student put it, “One
aspect of building the cohesion of our team was humor. Through humor, we were able to
make our adventure exciting, and it also inspired us to put our soul into the challenges.”

Although students later reported that they should have spent more time planning their
steps during the game, they recognized good team spirit as something that allowed them to
bravely use trial-and-error-type strategies. According to one student, “We did not shy away
from risks in situations where our game was stuck; we bravely tried the different solutions
suggested by our team members.”

The students also enjoyed the “fun” elements of the game and noted that playing the
game made them experience the “joy of discovering things together.” Overall, reflections
on the game were positive, emphasizing how it provided “fun and a good brain-teaser,” and
stimulated challenges, while also providing enjoyment.

Discussion

This study examined how technology can be utilized in university pedagogy and identi-
fied critical aspects of using games, in particular, in higher education. In the following,
we discuss how the study answered the research question: What were the students’ experi-
ences with, and key learning outcomes of collaborative learning through a computer-based
simulation game? In order to answer this question, our analysis focused on examining what
kind of teamwork competencies the students learned, how they engaged with collabora-
tive learning, and what were the learning outcomes regarding team performance. Our
study shows that the use of real time computer games offers a good alternative to the more
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traditional forms of teamwork, where students compile a group presentation on a selected
topic, often with only minimal group interaction. The game allowed no room for free rid-
ing, a recognized pitfall of collaborative learning (Yadin & Or-Bach, 2019), because each
team member was required to contribute for the group to achieve its objectives (Lohm-
ann et al. 2019). The game also highlighted the significance of sufficient communication
and its link to team performance. The students’ individual learning reflections revolved
around realizing the centrality of knowledge sharing in teamwork (Lohmann et al. 2019).
Interestingly, several students commented that it was a good thing that communication was
“forced.” Thus, we propose that game-like “forced” collaboration modes provide a good
platform to show students how communication (or the lack thereof) affects team perfor-
mance in practice (for similar findings, see Himéldinen 2011). This also raises a question
about the nature of our society. Finland is generally considered to be a very individualis-
tic society (Hofstede 1980). Therefore, students’ observations may reflect this social indi-
vidualism, where sharing ideas and working as a team require an external stimulus. Future
research could examine learning games in multicultural teams to address the communica-
tion patterns and learning experiences of students with different cultural backgrounds.

This study also highlighted the importance of face-to-face contact in teamwork. We wit-
nessed the physical aspects of teamwork when, for instance, the students walked to each
other’s computers to demonstrate how to use the mouse to make a particular movement or
to make a movement on behalf of their team member. They sometimes also turned their
monitors around for others to see what was on their screen. Therefore, the students found
additional ways of interacting with one another. Our research setting and game play design
allowed us to reveal the physical nature of teamwork and demonstrate the benefits of face-
to-face interaction in teams. However, considering that work is increasingly done in virtual
contexts because of globalization and the rapid development of information and commu-
nications technology (Lahteenmiki et al. 2010), more research on virtual teams is needed.
What kinds of problem-solving strategies would students develop if they are denied face-
to-face communication?

Individual and team evaluations of success showed somewhat contradictory outcomes.
At the individual level, students evaluated their own performance or success as a team
member by two measures: their ability to problem-solve and their ability to listen to their
teammates. Thus, for individuals to consider themselves good team workers, they believed
they had to both contribute to solving tasks, and, importantly, possess good relational skills
and consider other people’s ideas. In other words, team members valued both relational
skills and technical/problem-solving skills. These findings are consistent with previous
research demonstrating that games contribute to students’ learning and practicing collabo-
ration skills and shared leadership (Siewiorek & Lehtinen 2011; Siewiorek et al. 2013). In
our study, improved communication was a key learning outcome for students. In this sense,
our results correspond with those of Lohmann et al. (2019), who found a similar effect on
team interaction.

However, our analysis of students’ reflections revealed a strong performance orienta-
tion. Little value was placed on cooperative learning at the team level. Instead, students
measured their team’s efficiency mainly by the time it took to complete the game. As
described above, many of the students interpreted their main objective as completing the
game successfully in the shortest time possible. Although the students had been advised
beforehand that speed was not the game’s objective, we observed that they became frus-
trated when they believed that they were taking longer to complete tasks than they should.
This emphasis on speed illustrates the inherent competitiveness of games. Even though
competition can also have positive impacts, such as increased motivation to perform better
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(Vandercruysse et al., 2013), in the context of learning teamwork skills, competitiveness
overrode collaborative learning.

Pedagogical implications

We assert that course instructors need to stress that efficiency is not necessarily the only
goal in learning games and teamwork. Schwartzman (1997) noted that gaming is inherently
associated with competition, and therefore proposes that interactional and collaborative
aspects should be emphasized when the game metaphor is introduced into an educational
context. From the perspective of management education, there is a risk that an efficient
team is understood as one that accomplishes its tasks quickly. Given that the ability to inte-
grate the diverse ideas, perspectives, and expertise of different team members is key to
team innovation (van Knippenberg, 2017), we argue that there is a need to pay more atten-
tion to these aspects when using game simulations for developing teamwork. Although, as
game facilitators we emphasized on several occasions that the game did not have a speed
requirement, it would have been advisable to discuss the learning outcomes with the stu-
dents in more detail after the game. Vandercruysse et al. (2013) have also pointed out that
instructions given at the beginning of gameplay have little impact on students’ perceptions
of the learning environment. In addition, our findings indicate that educational technology
has a central role in guiding the learning process, and we emphasize the need for a closer
collaboration between educational game developers and pedagogical instructors in the
future. Our findings suggest that, although professional development games typically draw
on constructivist, collaborative mechanics (Huo 2019), the gaming mechanics in our case
created situations where the speed of competing in the game appeared to override other
aspects of the game, such as shared constitution of knowledge. Also, the game play setting
might have created a speed pressure, because the teams were seated in the same room and
were hence able to see when other teams finished the game.

Although our results suggest that the game helped students realize the importance of
team effort and information sharing, it is necessary to point out the possible power asym-
metries between team members. The attempt to complete the tasks as quickly as possible,
and the teams’ strong dependence on a few technologically experienced team members,
limited the ability of other team members to explore the game. Huo (2019) argued that it is
critical that constructivist games are “able to explore the story, environment, and mechan-
ics under their own preference and curiosity” (p. 708). In our empirical example, team
members with less game play and technology experience sometimes struggled to explore
the game. This could have negative implications for team cohesion and team motivation.
For some team members in our study, the lack of relevant technical skill or prior gam-
ing experience created feelings of incompetence. Although the more skilled team members
were keen to offer their help (Reich et al. 2013; Zhang et al. 2017), we observed that those
with higher technical aptitude and experience in computer games occasionally ended up
leading the others, who simply followed their instructions (on, for example, which but-
ton to press on the keyboard) rather than developing a deeper understanding of the team
assignment and taking pleasure in discovering solutions for themselves.

This was partly caused by the teams’ location in the same physical space, which allowed
those familiar with gaming to intervene on behalf of their teammates. While true that
this problem could be partly solved by playing the game purely online, we argue that it
is important for game developers to carefully evaluate how the technology guides learn-
ing and whether it supports equal collaboration. There is an increasing expectation of
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digital skills in society (van Laar et al. 2020), and studies have found a positive relationship
between technological proficiency and team effectiveness (Graham et al. 2020). Neverthe-
less, based on our findings, we believe that, in both research and practice, more attention
is needed on the relationship between individuals’ technical abilities and their capacity for
collaborative learning (e.g., forming and instructing groups), and the influence of this rela-
tionship on the power relations emerging in the digital teamwork era.

The finding that students in our study emphasized and valued efficiency and competi-
tion has major implications for game-based pedagogy, particularly on the facilitator role.
We emphasize the importance of collective debriefing both during and after the game. For
example, in this case, students might have shifted from the competition mode and concen-
trated on communication and collective learning, had we reminded them of their impor-
tance in the middle of gameplay.

Study limitations

One study limitation is that the data were collected some years back. When applying the
game in the course for the first time in 2013, it was a valuable addition to the course and
its learning objectives. In 2017, we had to stop using the game, because its technology
was no longer supported by our institution. Although Novicraft itself is no longer avail-
able because of technical changes and developments, we have continued to use games in
the HRM course based on the positive experiences and outcomes, such as positive student
feedback, and the enhanced interaction and collaboration among students. Moreover, the
game also encouraged the lecturers to plan and develop a game of our own, designed spe-
cifically for our course’s learning objectives. Collecting and analyzing student feedback
on their course learning over the years has offered rich data for developing a new game, as
well as for scholarly examination.

The educational games field has recently developed, with more variety and more tech-
nologically advanced versions now available in the market. However, we find that many of
this study’s findings provide valuable insights for university pedagogy. Kalmi et al. (2020)
found that university faculty members hope to see more research on game use and their per-
ceived benefits in university pedagogy. In our Finnish context, there is very little research
available on game use in university teaching. Kalmi et al.’s (2020) survey in one Finnish
university showed that most respondents had utilized gamification (71%), but many felt
insecure about technological issues and learning the game in advance. Our hands-on find-
ings contribute to the advancement of game-based learning in a Finnish university context.

Another limitation involves the research design and playing the game in a computer
classroom, where all players were located in the same physical place, close to one another.
This highlights the importance of face-to-face contact, whereas many teams currently oper-
ate virtually rather than being in the same physical space. During the facilitator training,
the game developers mentioned that it was possible to play the game online without being
in the same physical space, but this might have required players to have more advanced
collaboration and interaction skills. Communication, trust creation, and commitment play a
crucial role in the functioning of virtual teams, where the roles of teamwork and leadership
skills are especially important (Henttonen & Blomqvist 2005). We acknowledge that play-
ing the game online could have produced different learning experiences and students might
have found other ways to collaborate and interact. However, our study shows how a simula-
tion game enhances collaborative learning and teamwork skills in a traditional classroom
setting.
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Conclusion

This study involved a pedagogical intervention in higher education. It combined the appli-
cation of technology, through computer gaming, with the development of teamwork com-
petencies. The study answered to research question: What were the students’ experiences
with, and key learning outcomes of collaborative learning? First, the study illustrated the
benefits of using simulation games in undergraduate curriculums, including increased
student interest and participation, higher group morale, and a greater awareness of team-
work (Beltrao & Barcante 2016). The game provided a means for learning and analyzing
teamwork skills, both as a member of a group and as a group leader. Second, the study
highlighted the importance of teamwork skills and competencies in various types of prob-
lem-solving situations. It also demonstrated that students appreciate the “fun” aspect of
learning through a game. We therefore encourage the use of games in undergraduate teach-
ing to engage and inspire students. However, when answering the third and final research
question, our study also revealed that students tend to equate team success with the speed
of team performance; therefore, we suggest that future research focus on the effects this
may have on collaborative learning.
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