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Abstract 
Group work for third-level STEM students is seen as a way to increase student understanding of 
content while building transferable skills. Often STEM students are unfamiliar with or unskilled at 
group work, and frequently do not know what strengths they bring to a team. This study explored the 
potential of a team building exercise to develop team cohesion, appreciation of team dynamics and 
cultivate team spirit. In this work we investigate if awareness of personal strengths can enhance 
overall teamwork quality. Undergraduate students taking a project-based module worked in small 
groups for a number of weeks to complete a client project. These students completed the VIA 
Inventory of Strengths and reported their top five strengths and a questionnaire to probe the 
relationship between teamwork quality and team performance. After which students participated in the 
team building exercise. Initial feedback indicates that the inclusion of a team building exercise shows 
potential to enhance teamwork. 

Keywords: STEM, higher education, team work, team cohesion, character strengths, skills 
development. 

1 INTRODUCTION 
This study explored the potential of a team building exercise to (1) foster better team cohesion, (2) 
achieve a better understanding and appreciation of other team members’ contributions, and (3) 
increase team spirit and enjoyment. In this work we investigate if awareness of personal strengths can 
enhance individual student learning and overall teamwork quality. 

The awareness that teams tend to produce better results across a wide array of settings has resulted 
in teamwork becoming more prevalent in the workplace. Employers now seek both technical 
knowledge and transferrable (“soft”) skills such as the ability to lead, to problem-solve, to innovate, to 
build relationships, to respond to change and communicate effectively. Consequently, for 
undergraduate students to achieve a complete education, exposure to teamwork activities is vital. 

In this work, the teamwork is conducted as part of a statistical consulting module, where content-
specialist clients describe authentic problems, with all of the attendant issues of messy data from 
unfamiliar problem domains. The students are required to perform realistic and meaningful statistical 
work that requires them to learn new methods and statistical software skills. In addition, since the 
clients place value on their projects, it is necessary that the teams work effectively to deliver solutions 
to a professional standard within a tight deadline.  

Group work for third-level STEM students is seen as a way to increase student understanding of 
content while building transferable skills. Group work promotes cooperative learning where students 
perceive that better performance by individuals produces better performance by the entire group [1]. 
Often STEM students are unfamiliar with or unskilled at group work, and frequently do not know what 
strengths they bring to a team. The effectiveness of these groups is affected by a variety of factors 
and can be impacted by the social skills of the students and how they interact, decide about 
leadership, and share out responsibilities [2].  In addition, the formation of student teams can present 
challenges, argue that students can dislike them and this can be particularly so with temporary teams 
[3].  Moreover, the inclusion of a negatively perceived member can worsen group effectiveness. 

Research on teams in sports identified team cohesion, team norms and intra-team communication as 
factors affecting team satisfaction [4]. Member participation is associated with team cohesion and the 
relationship between group cohesion and team success is well established. A meta-analysis, by 
Mullen and Copper, of 49 studies of diverse teams (e.g., military, sport, commercial) concluded that 
the relationship between group cohesion and team performance was explicitly positive [5]. A study by 
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Carr and Walton found that when people are treated as partners working together with others their 
motivation increases [6]. 

A definition of team cohesion from Carron et al is “a dynamic process that is reflected in the tendency 
of a group to stick together and remain united in the pursuit of its instrumental objectives and/or for the 
satisfaction of member needs” [7]. We can think of high group cohesion as representing the 
relationships over which trust, knowledge, and opportunities can flow within the group and it is the 
building of these trusted relationships that generates greater team performance. In addition, increases 
in performance can lead to higher levels of group cohesion as success in turn breeds collegiality. 

The VIA Classification is a widely used positive psychology framework for helping individuals discover, 
explore, and use those qualities that are strongest in them. The VIA Survey of Character Strengths [8] 
is a widely used assessment instrument that measures 24 universally valued strengths. Peterson and 
Seligman propose that people possess five “signature” character strengths. The hypothesis behind 
signature strengths is that the use of them is fulfilling and linked to an individual’s sense of self, 
identity, and authenticity and arguably their well-being [9]. 

Character strengths do not indicate talent or ability, rather it relates to what people care about doing 
and who they are. When peoples’ work connects with their signature strengths they feel that their work 
matters, the recognition of what is best about them beyond their talents is deeply meaningful. The 
character strengths that the team members have in common can be an important source of cohesion 
as team members with the same strengths can have an affinity with one another. Emich and Wright 
[10] suggest that a team-level strengths of character profile enables a focus on individual team 
members to lead to an increased team performance. In smaller teams certain character strengths may 
not appear as top strengths in any of the team’s members. The fact that a character strength is not a 
top strength may or may not be a problem for the team. 

Creating a high-performing team is more likely if team members are aware of their own strengths and 
values but also understand what other members bring to the team. In an educational context, students 
who understand that interacting with their team adds educational value will enhance their enjoyment of 
learning and boost performance [11]. Furthermore team members who identified their character 
strengths were less anxious about integrating as team members, and as a consequence were more 
open to expressing their particular points of view [12]. Additionally, performing team roles at a high 
level is related to character strengths [13].  In this way, strengths may be a way to foster the exchange 
of diverse ideas among team members, and promote optimal performance in team roles. 

The frequency of students’ engagement with smartphone applications indicate that smartphone use is 
a powerful reinforcer [14]. The many examples of smartphone applications to track activities such as 
exercise, diet and sleep, with the aim of changing individual behaviour is further evidence of the strong 
influence of smartphone applications. Research suggests that personalised feedback, incorporating 
suitable behaviour change techniques, delivered through smartphone applications for exercise and 
diet, can improve health [15]. We identified the possibility of using a smartphone application to 
reinforce and reward the use of character strengths to boost teamwork quality. 

2 METHODOLOGY 
In the current study, forty undergraduate students taking a project-based module in statistical 
consulting were formed into groups of four students using the Index of Learning Styles [16]. The ILS is 
used to capture each student’s preferred learning style for the purposes of creating effective teams. 
Using two behavioural dimensions of the ILS, reflective/active (R/A) and sequential/global (S/G), we 
used the following criteria to form teams 

- Team members with similar R/A scores. 
- Team members with similar S/G scores. 

The Active/Reflective axis describes how a student approaches a problem, while the 
Sequential/Global axis describes how a student acquires information. These two axes are found to be 
most relevant to group work. By forming consistent teams, the members are likely to start with the 
same approach as well as focus on the same level of details. Generally this approach will result in 
uniform participation [17].  

The team project takes place over a 10-week period, during which the students work together to 
analyse a client data set, with the ultimate deliverable being a comprehensive statistical consulting 
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report. During week six of the project, the teams participated in a team building exercise. Prior to the 
team building exercise the students completed the VIA Survey of Character Strengths (VIA-120) [8], 
and TeamWork Quality Inventory (TWQ) [18]. The VIA-IS was used to identify the signature strengths, 
the top five character strengths, of each student, while the TWQ assessed the students’ perceptions of 
their teams effectiveness.  

To measure character strengths, the VIA-IS assessment was used. The VIA is a 120-item self-
assessment questionnaire, where all the items are positively phrased on a 5-point Likert scale (from 
very much unlike me to very much like me). Individuals possess all 24 character strengths in different 
amounts, giving each individual a distinctive character profile. Each of the 24 character strengths are 
assessed by 10 items, with a potential range of strength scores from 10 to 50. Higher scores indicate 
a greater evidence of a specific strength. 

The Teamwork Quality instrument (TWQ) introduced by Hoegl and Gemuenden was designed to 
measure the strength of collaboration between members in team-based projects. TWQ captures the 
nature of team members’ cooperative work, via six facets: Communication, Coordination, Balance of 
Member Contribution, Mutual Support, Effort and Cohesion. These measure team internal interaction, 
which represents the quality of collaboration among team members. Thirty-eight items of the TWQ 
assess the degree of communication (ten items), coordination (four items), effort (four items), mutual 
support (seven items), cohesion (ten items) and balance of member contribution (three items). The 
TWQ uses a five-point Likert scale ranging from 1 to 5 (1 = strongly disagree; 5 = strongly agree). 
Although TWQ is a team level measurement, it is administered at individual level, where individual 
team members are asked to evaluate the team as a whole. 

Hoegl and Gemuenden define the concept of high quality teamwork as follows. Communication: team 
members have sufficiently frequent, informal, direct and open communication. Coordination: individual 
efforts within the team are well structured and synchronised. Balance of member contribution: all 
members are able to bring in their expertise to their full potential. Mutual support: team members help 
and support each other in carrying out team tasks. Effort: team members exert all efforts to the teams’ 
tasks. Cohesion: team members are motivated to remain in the team and strengthen team spirit. 

To explore the potential of the positive psychology team building exercise to develop team cohesion, 
appreciation of team dynamics and cultivate team spirit in an educational setting, we conducted a one-
hour Positive Psychology Team Work Exercise, where teams followed a series of guided discussions. 
For example, students were asked to consider their top five VIA character strengths and which of 
these strength each member would like to bring to their team, and how these strengths combine to 
make an effective team. 

We assessed this potential using a follow-up survey in week 9 of the project. This survey had two 
open-ended questions, which focused on what the students learned and put into practice, as a result 
of the team building exercise. Additionally, three months post-project the students were asked to 
complete two open-ended questions reflecting on the team building exercise listed below. 

• Describe what you applied in practice from knowing your strengths identified in the Team 
Building Exercise in Semester 1. 

• Identify the three strengths from the Team Building Exercise you used most often in your work 
in this module.  

We used these narrative accounts of the students’ experiences to assess the potential of this team 
building exercise, where all student responses were anonymised. 

3 RESULTS 
The students’ signature strengths, measured prior to the team building exercise, were analysed using 
multiple response methodology. All students (n=33) reported on their top five character strengths (165 
responses). All 24 character strengths were present in the students’ reported signature strengths. 
Figure 1 shows the percentage of responses by signature strength. The dominant signature strengths 
were Humour (11%), Judgement (9%) and Fairness (8%). These signature strengths in the top 5 were 
reported by about 55%, 46% and 39% of students. Interestingly, Teamwork at 4% was in joint tenth 
position out of the 24 signature strengths and was one of the signature strengths for 21% of students. 
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Figure 1. Percentage of responses by signature strength. 

Examining each students’ top signature strength, revealed that only 15 of the 24 character strengths 
were present. Humour (18%), Honesty (12%) and Perseverance (12%) were the prevailing strengths, 
as shown in Figure 2. Teamwork did not appear. 

 
Figure 2. Top signature strength. 

The TWQ Communication, Coordination, Balance of Member Contribution, Mutual Support, Effort and 
Cohesion, captures the nature of team members’ cooperative work. Students’ mean and standard 
deviation ratings of these six facets are presented in Figure 3. Mutual Support scored the highest 
mean rating, however 55% of students rated this facet at least 4, indicating that Mutual Support was 
present in the team. Notably, on average, students rated Effort lowest; only 24% indicating that it was 
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present in the team. Cohesion had the next lowest average and 21% of students indicated that it was 
present in the team. Variability (SD) in ratings given by students was similar across five of the facets, 
but was highest for Effort. 

 
Figure 3. Mean and standard deviation rating for each TWQ facet. 

After the team building exercise we were interested to know whether students were consciously 
applying signature strengths in their teams. We asked them “What did you learn from the team 
building exercise”. In terms of what they learned, focusing on strengths helped them understand 
themselves and their team members better (“My strengths when working in a team. Got a better 
understanding of my teammates.” Participant 1). 

Their feedback would indicate that focusing on strengths allowed them to value difference in team 
members, and that this allowed them to work well together (“I learned that individuals can bring a wide 
range of skills to a team and that a team should play to its members strengths.” Participant 3). They 
also reported that these differences can complement each other, and that this is to the benefit of the 
team (“That our team have different but equally beneficial capabilities that blend and work well 
together.” Participant 4).  

We also asked them “What will you put into practice with your current team”. Paying attention to 
strengths was one theme (“Identifying each others strengths and utilizing them properly.” Participant 
6). They also identified learnings which addressed some of the areas that they were weaker on at the 
pre-assessment. One of these was cohesion (“Keep going as we are, keeping the strong trust and 
understanding between the group going.” Participant 8).  Communication was also an area they 
identified (“Have more group meeting to brainstorm ideas for different aspects that need completing.” 
Participant 9). They also spoke about the importance of balance (“I hope to use the knowledge I 
gained in the team building exercise to become a more efficient team and hopefully manage to 
organise our workload better so that tasks are tailored to an individuals strength.” Participant 11). 

Three months after the completion of the teamwork project, students were asked to describe what 
they applied in practice from knowing their strengths identified in the team building exercise on that 
project. Their responses were analysed using multiple response methodology. The majority (85%) of 
students identified up to two strengths; three was the maximum number of strengths identified by any 
student. Thirty-nine students gave 65 responses using 13 distinct character strengths. The character 
strengths that were applied the most were Leadership (25%), Teamwork (23%) and Fairness (11%) 
strengths, see Figure 4. 
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Figure 4. Percentage of responses by strength used in the teamwork project. 

Additionally, students were asked to identify the three strengths from the team building exercise that 
they used most often in the work completed for this module. About 80% of students gave three 
strengths. Thirty-nine students provided 108 responses, analysed using multiple response 
methodology, which listed 18 different character strengths. Consistent with the results from the 
teamwork project, Teamwork emerged as one of the top three most used character strengths. 
Perseverance (16%) and Teamwork (16%) were the most used strengths followed by Judgement 
(11%), as presented in Figure 5. These character strengths were used by 49% and 33% of students 
respectively. 

 
Figure 5. Percentage of responses by strength used in the module. 
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4 CONCLUSIONS 
Although Teamwork did not feature highly as a signature strength prior to the team building exercise it 
emerged as the principal strength used during the teamwork project and throughout the module. Two 
elements of teamwork quality, Cohesion and Effort, were considered by the majority of students to be 
absent in their teams prior to the team building exercise and these emerged as elements that students 
intended to address. Likely, completing this exercise heightened their awareness of these aspects of 
teamwork and how signature strengths could be used to improve these teamwork qualities. This would 
support the idea that interpersonal processes which could predispose towards negative outcomes 
could be overcome by focusing on character strengths. The character strengths reported as most 
used by the students post team building exercise (Leadership, Teamwork and Fairness) in the 
teamwork project, in conjunction with those used throughout the module (Perseverance, Teamwork 
and Judgement) can be used to mitigate these teamwork quality deficiencies. 

Arising from the current study, where students reported their intention to use signature strengths, we 
identified the possibility of using a smartphone application to reinforce and reward the use of signature 
strengths. Awareness of signature strengths and increasing their use results in higher levels of 
positivity and satisfaction [19]. For students seeking to improve their use of signature strengths, self-
monitoring offers a way to gain feedback through data-based insights. This opens the possibility of 
personalised interventions through the use of user profiles [20]. 

More significantly, a team-based profile can be used to increase team cohesiveness. High team-
performance is dependent on information exchange among its individual members and the sharing of 
the use of character strengths can reinforce the sense of team. High-performing teams are 
characterised by interactions involving all members, where members assume a leadership role, when 
the situation fits their signature strengths. Making team members aware of the character strengths of 
each team member and to encourage their use is something that can be captured and presented by a 
smartphone application [21]. 

This study reinforces the importance of team building exercises for students with limited exposure to 
teamwork projects. We found that students do not understand the possible contributions of other 
students without a forum to identify, discuss and explore their differences. Understanding of team 
members’ signature strengths can nurture team cohesion. In particular, if all team members are aware 
of their own and other team members’ character strengths, and frequently employ these character 
strengths. Qualitative analysis of the students’ narrative accounts indicate that the use of character 
strengths has benefits also outside of teamwork projects. The use of a smartphone application is a 
possible mechanism for encouraging the continuing use of character strengths.  
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