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Abstract 

To indicate the effective team-building activities implemented independently by the students in a project-

based learning class in higher education in Japan, we conducted semi-structured interviews with the students 

of the Design Project class held at a Japanese graduate school in 2020 and 2021. The interviewees are 12 

students belonging to the top three teams regarding the evaluation of the final presentation. Based on the 

classifications of the comments, we indicate the best practices of team-building activities corresponding to 

the timing and team characteristics. 

Keywords: project-based learning, team building, design teams, teamwork, design education 

1. Introduction 
Team building has a positive impact on the teams' outcomes (Salas et al., 2005; Klein, 2009; Ekimova 

& Kokurin, 2014). According to Ashraf (2004), groups and group projects are becoming common in 

business schools across the U.S. as companies require their employees to be team players. One of the 

ways for students to learn team building in school settings but close to the 'real-world' context is 

project-based learning (PBL); PBL classes nurture ‘twenty-first-century collaboration and 

communication skills’ (Bell, 2010). Students have the opportunity to participate in real-world 

problem-solving and knowledge constructs in an authentic professional context through PBL (Guo et 

al., 2020). PBL is ‘a student-driven, teacher-facilitated approach to learning’ (Bell, 2010). Based on 

the three constructivist principles, PBL consists of ‘the small group environment functions’, ‘the tasks 

required to complete the project function’ and ‘the sharing of individual knowledge through social 

interaction’ (Cocco, 2006). 

Kokotsaki et al. (2016) noted that PBL had been explored in different phases of schooling, ranging 

from elementary to higher education. However, only 20% (6 out of 30) of the studies reviewed by 

Chen and Yang (2019) were conducted in higher education. Most of the studies in higher education 

have focused on engineering education (Kokotsaki et al., 2016). According to Becattini et al. (2020), 

PBL ‘aims at building engineering skills for students by confronting them with design problems that 

match their future professional profile (e.g. multidisciplinary projects to be developed in teamwork)’. 

Further practical studies are considered necessary for effective PBL in higher education. Regarding 

the school location, Chen and Yang (2019) indicated that the effects of PBL in academic achievement 

compared to traditional instructions were significantly greater in Europe, North America and West 

Asia than in East Asia. As for the reason for this result, Chen and Yang (2019) raised the issue of the 

intense competition at school and less practical experience of PBL in East Asia (especially in Taiwan). 

This study should contribute to PBL studies by dealing with a PBL class in a higher education school 

in East Asia, which has not received much practical PBL research so far. 
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In particular. this study focuses on effective team-building activities independently implemented by 

students participating in the Design Project class (DP) held at the Graduate School of System Design 

and Management, Keio University (Keio SDM) in Japan. The DP takes a two-phase project-based 

approach described as an effective approach in previous studies (Kukotsaki et al., 2016). In the first 

phase, the teachers help students to achieve a sufficient level of competence, and in the next phase, the 

students design and arrive at the solution independently. As the second phase relies on the students' 

autonomy, it is difficult to identify what is happening to the team. Therefore, the objective of this 

study is to clarify what effective team-building activities the students implemented independently and 

their timing through semi-structured interviews with the students of DP in 2020 and 2021. At the final 

presentation evaluation, we selected the top three teams to compile the best practices on team-building 

activities leading to better outcomes. We aim to open the black box of the practical team-building 

activities implemented independently by the students during the PBL class in higher education in 

Japan. 

2. Research Background 

2.1. Research on Team Building 

Team building is an intervention designed to improve team functioning (Salas et al., 2005). Klein et al. 

(2009) define team building as ‘a class of formal and informal team-level interventions that focus on 

improving social relations and clarifying roles, as well as solving task and interpersonal problems that 

affect team functioning’. Klein et al. (2009) described four components of team building; goal-setting, 

developing interpersonal relations, clarifying roles and creating additional capacity for problem-

solving. We explore the team-building activities of the students without limiting them to the 

components indicated in the previous study. 

In other words, team building improves the psychological climate wherein teams function 

(Beauchamp et al., 2017). Anderson and West (1996) proposed that the Team Climate Inventory (TCI) 

can be utilised as a team-building intervention. The TCI measures the team-level phenomena for 

innovation. It includes four climatic factors; participative safety, support for innovation, vision and 

task orientation. Loo (2003) utilised TCI as a team-building intervention and received comments from 

participants that they had a positive team experience during the team activity. In this study, we also 

focus on the team climate changes resulting from the team-building activities implemented by the 

team. 

2.2. The Design Project at Keio SDM 

Keio SDM provides education to develop people who can lead a large-scale complex system (Kohtake 

et al., 2010). The DP has been held as one of the core subjects for the first-grade master's students. The 

DP adopts the PBL structure since it is a practical programme to design solutions applicable to 

companies' real-world business or social problems. In 2020 and 2021, the DP class was held online 

according to the schedule in Figure 1.  

 
Figure 1. Design Project 2020 & 2021 schedule 
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The DP is divisible into three phases; the learning phase, the active learning phase and the design 

phase.In the learning phase, students learn about the methodologies that can be used in each of the five 

boxes of programme framework shown in Figure 2, in which a value proposition was added to the 

framework indicated by Watanabe et al. (2017). The importance of iteration, i.e. going back and forth 

in the framework, is emphasised during the learning phase, and students will try to implement the 

learning in the active learning phase. Students will design the process by themselves to present a 

solution with new innovative values to the company at the design phase. We focus on the team-

building activities at the design phase, which is out of teachers' control and has been left in a black box 

as to how it affects the team's outcomes. 

 
Figure 2. Programme Framework of Design Project (based on Watanabe, 2017) 

Teams were formed after the learning phase. In total, 11 teams were formed with 64 students in 2020 

and 12 teams with 64 students in 2021. Each student selected a proposer company based on their 

empathy for or interest in the topic presented by the company. In addition, they could decide the team 

by the line-up of team members since they can immediately confirm the candidates were raising their 

hands to each proposer company on an online whiteboard. Although team members are one of the very 

important factors that determine the outcomes of the four-month journey of DP, it is difficult for 

students to understand each other's characteristics in depth in less than one month, given their limited 

chances to interact with each other. Therefore, it is more important for students to build a team after 

the formation rather than select a team of the members they prefer. Also, the diversity of the team 

members makes team-building more difficult, but the expectations of the outcome are higher. 

Kurtzberg (2005) indicates that cognitive diversity is an important predictor of team emotions and 

outcomes. Since the students who enter Keio SDM are diverse in age (20s to 60s), gender and 

academic or career background, each team usually consists of diverse members. 

Positive and significant correlations between team creativity and the evaluation of the final 

presentation at DP are indicated by Akaki et al. (2020). Since the team creativity scale (Zhou & 

George, 2001) is measured by the team members' voices leading to creativity, communication between 

team members affects the team's outcomes. Based on the inputs during the DP class in 2020 and 2021, 

students made efforts to build better communication within the teams. Students suggested reading 

about psychological safety as introduced by Edmondson (1999). Based on the collective intelligence 

factors (Woolley et al., 2010), students are told to speak out equally and not allow the conversation to 

be dominated by certain individuals. In addition, positive feedback is suggested to enhance the 

creative confidence of the team members (Kelly & Kelly, 2013). While making efforts to build better 

communication, students of DP decide independently what team-building activities to do and when. 

3. Research Method 
We conducted a semi-structured interview to clarify the team-building activities the top three teams 

implemented during the design phase. Two members from each of the top three teams in 2020 and 

2021, in total 12 students, would be the interviewees. Two students from each team were selected 

based on the judgement by the main faculty that they could reflect the team activities objectively 

according to the descriptions in the individual reports. Two interviewees from each team were selected 

to present the team's activities but not to reflect an individual's perspectives or experiences. The top 

three teams were selected based on the evaluation of the final presentation by faculty members, 

students and proposer companies. Each stakeholder evaluated the solution, the problem definition and 
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value to the users presented at the final presentation from multiple perspectives, such as 

understandability, novelty, innovativeness of the problem definition, creating new value in the world, 

innovativeness of the solution, preferences and passion for the solution. 

Each interview was 40–60 minutes long and conducted online by two researchers. One researcher 

asked the interviewee questions, and another took objective verbatim notes. For students in 2020, the 

interview was conducted in January 2021, and for students in 2021, it was conducted in October 2021. 

Three questions were asked and analysed in this study. 

1. How did the team climate change during the four months of team activities? 

2. Did your team experience conflict? If so, how did you overcome it? 

3. What kind of activities did you or your team implement for team building? 

Questions were asked to compile a list of the best practices for team-building activities that lead to 

better outcomes. Team climate was asked about since it is the result of team building and is difficult to 

unearth through observations by outsiders of the team, especially in an online environment. The 

conflict was asked since team-building activities help students combat conflict, which functions 

negatively in the team (Salas et al., 2005). After conducting the interview, we analysed the result by 

classifying similar comments. Similar and specific activities implemented by each team can be 

clarified through the classification. 

4. Interview Result 
We collected 119 comments through the semi-structured interview with 12 interviewees in total. The 

comments were classified into the 11 categories explained in this section. 

4.1. Teams' Characteristics 

Twenty-two of the comments described the team's overall characteristics, including team climate and 

the diversity of team members, as shown in Figure 3. 

Regarding overall team climate, two of the teams made efforts to keep a good climate inside the team 

(highlighted pink). Another two of the teams were relaxed and unhurried (highlighted blue). One team 

described themselves as businesslike, where efficiency was valued. One team felt that it was easy to 

get along with each other from the team's formation. This indicates that the teams were not all similar 

and had different characteristics in terms of overall team climate. 

Regarding the diversity of the team members, all the teams except 20-b considered that the team 

members had a diverse background and consciously utilised this fact. Some teams had difficulties in 

utilising diversity effectively, while some did it well. Team 20-b focused more on the similarities than 

the differences between the members. 

 
Figure 3. Team's characteristics 
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4.2. Team Climate Changes 

When asking question 1, more than half of the teams commented on the first day of the team activity, 

what it was like when they fell into a slump and how they motivated each other at the final phase of 

the DP. Table 1 shows the number of comments. 

Table 1. Classification of the comments about how their team climate changed (Q1) 

Classification Number % 

The first day of the team activity 13 56.7 

Falling into a slump 5 21.7 

Motivating at the final phase 5 21.7 

TOTAL 23 100.0 

 

Figure 4 sorts the main comments about how each team's team climate changed. 

On the first day of the team activities, teams 20-a and 21-c focused on the discussions to understand 

each other in depth (highlighted pink). Teams 20-b and 21-a focused on progressing the team activities 

(highlighted blue). Two of the teams (20-b and 21-b) had a friendly mood from the beginning since 

they were able to find common ground easily. 

All of the teams, except 20-b, experienced the feeling that they fell into a slump during the four-month 

journey. Teams 21-b and 21-c deliberately chatted longer to get over the slump (highlighted pink). The 

timing of the slump is at about the fourth round, which is two and a half months after the beginning, 

and team 20-a had already fallen into a slump after the first round. This result indicates that most of 

the teams fall into a slump during the journey even though they would be evaluated higher than other 

teams at the final presentation. 

Teams 20-a, 20-b, 21-a and 21-c experienced a positive change during the final phase of the team 

activities. Team 20-b commented that the team activities progressed peacefully without a slump. At 

the final phase, they tried to focus carefully on the potential values for users that the solution could 

provide. 

 
Figure 4. Main comments about how their team climate changed (Q1) 

4.3. Conflict Management 

There were 23 comments answering question 2 about the conflict management of the team. The main 

comments are described in Figure 5. 

https://doi.org/10.1017/pds.2022.229 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2022.229


 
2268  DESIGN EDUCATION 

All the teams, except 20-b experienced some conflict during the process. 20-c tried to replace the 

negative complaints or exhaustive discussions with other things to avoid the conflict. 21-a, 21-b and 

21-c commented that constructive conflicts, for instance, interrupting the discussions or doubts about 

the idea, are not complaints to individuals but necessary discussions and feedback to build the idea in 

the team (highlighted pink). 

 
Figure 5. Main comments about conflict management (Q2) 

4.4. Team-Building Activities 

Regarding the comments to question 3 asking about intentional team-building activities, there were 

five classifications of activities as shown in Table 2. 

Table 2. Classification of the comments about team-building activities (Q3) 

Classification Number % 

Role-sharing in the teams 21 41.2 

Self-disclosure 11 21.6 

Optimistic communication 9 17.6 

Rules about time and numbers of members for team activity 6 11.8 

Sharing goals inside the team 4 7.8 

TOTAL 51 100.0 

 

Figure 6 sorts the main comments about five classifications in Table 2 by team axis. 

It can be considered that role-sharing is an important factor since all the teams commented about it. 

Four of the teams consciously tried not to fix the role-sharing inside the team (highlighted pink). In 

particular, teams 20-a and 20-c shared leadership or facilitator roles equally inside the team. Since the 

DP is held in the education context, most teams value new experiences and learning rather than 

promoting the activities efficiently. Efficient role-sharing was especially needed when preparing 

presentation material. In addition, because teams had to present multiple times to the same proposer 

company, they needed a fresh way of thinking and actions to improve the presentation. 

Self-disclosure was effective for team building and a way to discuss the solutions for teams 20-a and 

21-c. They focused on what each member is interested in and applied it to the concept of the idea 

when others empathised with it. 

Optimistic communication was impressive in teams 20-b and 21-a. They did not give up looking for a 

better solution by speaking encouragingly to each other. 

Except for team 20-c, all the teams discussed the rules about timing or the manner of team activities. 

This result indicates that it is effective to discuss the rules of the team activities so that all the 

members can maintain their engagement with the team at an equal level. 
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Teams 20-c, 21-b and 21-c shared the goal to receive a high evaluation at the final presentation 

(highlighted pink). Teams 20-a and 21-b considered the value to society beyond the DP class 

evaluation (highlighted blue). Teams 21-a and 21-c emphasised the value of the individual team 

members (highlighted green). 

 
Figure 6. Main comments about team-building activities (Q3) 

5. Best Practices for Team Building 
Based on the result of the semi-structured interview with the top three teams participating in the DP in 2020 

and 2021, team-building activities corresponding to the timing and team characteristics could be indicated 

as best practices that individuals can refer to when starting the team activities in PBL classes. 
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5.1. Team-Building Activities at Specific Timings 

Three specific timings are important for team building: the first day, when the team falls into a slump 

and the final phase. Figure 7 shows the team-building points at specific timing. 

Many teams commented about the first day as the starting point when answering about team climate 

changes. They shared and discussed between themselves how to progress the team activities for the 

rest of the period. Optimistic communication, which four teams raised as an intentional team-building 

activity, is useful to overcome the slump. Some teams utilised the icebreaker sessions and chatting 

effectively to build up their ideas. The changes in team climate turned out to be positive in the final 

phase for four of the teams. They resulted in effective role-sharing through struggles and shared goals 

within the team. It is important not to give up their trust in the team members and their goal. 

 
Figure 7. Team building points at the specific timing 

5.2. Team-Building Activities Corresponding to the Team's Characteristics 

Although the six teams interviewed have different characteristics, the teams can be classified into 

three types as shown in Figure 8: the diversity team, the businesslike team and the commonality team. 

The first is the diversity team which includes teams 20-a. 21-a and 21-c. They noted the importance of 

utilising the diversity of the team members but also needed to make efforts to utilise this potential 

resource effectively. The team members shared the role instead of allocating it and supported each 

other to learn a new role to find each other's strengths. Diversity teams tend to experience conflict 

inside the team, but three of the diversity teams recognised that constructive feedback is not just 

complaints to individuals but necessary for the teams. What the diversity teams disclosed about 

themselves to understand each other was impressive and can lead to valuable ideas. 

The second is the businesslike team, including team 20-b. Although only one team was classified in 

this category, some teams need time to communicate without over-consideration of each other. Since 

efficiency is emphasised in this kind of team and a lack of communication often occurs, role-sharing is 

an important factor in making the team activities progress. Regarding conflict management, not to 

overcome directly, but to take action to avoid conflicts is useful for them. 

Finally, the third kind of team is the commonality team, including teams 20-c and 21-b. Team 

members focus on similarities in characteristics more than diversity, and role-sharing and conflict 

management are not difficult for them. However, since similarities may lead to narrow perspectives, it 

is important to dig deep into other members' thoughts in communication to open their minds. 

Most of the team-building activities indicated in the best practices correspond to the components of 

team-building interventions as indicated by Klein et al. (2009) and the four climatic factors for 
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creativity (Anderson & West, 1996). Many of the activities, including sharing and discussions to 

understand each other on the first day and self-disclosure, suggested to diversity teams the need to 

correspond to the component ‘developing interpersonal relations’ and the factors ‘participative safety’ 

and ‘support for innovation’. These activities aim to enhance further understanding and acceptance of 

each other.  

Regarding role-sharing, all the teams commented on how they clarified each member's role within the 

team. Klein et al. (2009) indicated that role-clarification supports the team to function since it 'relieves 

stress as created by role-ambiguity or role-conflict'. Moreover, Belbin (1981) indicated that 'the 

effectiveness of a team will be promoted by the extent to which members correctly recognize and 

adjust themselves to the relative strengths within the team'. Although role clarification is commonly 

important, it can be considered that effective diversity teams did not fix the specific role-sharing inside 

the team since it takes more time to understand each other's strengths to utilise the diversity. 

 
Figure 8. Team building points corresponding to the type of the team 

6. Conclusions and Future Research 
While the need for PBL is increasing these days, we have indicated the best practices in team-building 

activities that students can independently implement in a PBL class in higher education. Students can 

apply the best practices when participating in team activities in PBL classes for better outcomes. In 

particular, we clarified the activities implemented in the DP class held at Keio SDM in Japan. 

To open the black box of when and what kind of team-building activities are implemented independently 

by the teams, we conducted semi-structured interviews with students belonging to the top three teams in 

2020 and 2021. By classifying the comments collected through the interviews, we indicate two kinds of 

best practices corresponding to timing and team characteristics. Regarding the timing, three timings—the 

first day, when the team fell into a slump and the final phase—are specified to be the effective points to 

implement team-building activities. Also, the different activities for team building are suggested according 

to the three classifications of teams: the diversity team, the businesslike team and the commonality team. 

Since this study focuses on actual actions by students, the limitation of this study is that the kinds of 

team-building activities described in the best practices are limited, relying on the students' knowledge, 

interests and motivation. 

Future studies are expected to apply indicated best practices to other PBL classes or workplaces to 

experiment with its practicality. Although the best practices are compiled from school settings, they 

could also be applied to workplaces because PBL classes reflect real-world settings. In applying the 

best practices to the workplaces, it should be considered that they are compiled from equal 

relationship teams rather than hierarchical teams, which are often adopted in working teams. In that 

case, best practices for the businesslike team could be useful. 
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