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Abstract

Transdisciplinary efforts build on stakeholders from diverse fields and backgrounds coming
together in temporary groups to address sustainability-related, often wicked, challenges.
Working in small groups towards a common goal ultimately raises the concern of group
dynamics, and while previous research has shown that group dynamics are significant for the
performance and creativity of small groups addressing complex issues, the topic of group
dynamics is largely under-researched in relation to transdisciplinarity. Thus, to investigate the
connection between group dynamics, performance, and creativity in transdisciplinary project
groups, a theoretical framework was developed and applied to a transdisciplinary-oriented
course at KTH Royal Institute of Technology in Stockholm, Sweden. Through ethnographic
field research, this study evaluates the group dynamics, performance, and creativity levels of
five student groups, and explores what facilitation techniques can be applied in groups to
promote favorable group dynamics. The findings indicate a relationship between group
dynamics, performance, and creativity, and suggests that group dynamics can in fact be
influenced by group members or project facilitators for improved sustainability problem-
solving. This study brings together theory from fields such as transdisciplinarity, project
management, small group dynamics, and pedagogics in an innovative way, and the certain
emphasis on group dynamics is what makes the perspective of this study unique and a valuable
contribution to the fields of transdisciplinary and education for sustainable development (ESD).
The theoretical framework developed in this study provides a comprehensive conceptualization
of group dynamics aspects relevant for complex problem-solving, and could potentially be
transferable for answering similar questions in other courses.
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1 Introduction

It is increasingly recognized that widespread sustainable innovations and transformations of
consumption and production systems are required to cope with today’s sustainability challenges
(Mitchell & Walinga, 2017). Sustainability-related issues are often of “wicked” character,
meaning they are multi-dimensional, ill-defined and complex (Rittel & Webber, 1973), creating
the demand for novel forms of research capable of addressing the problems’ inherent
complexities (Jahn et al., 2015). Transdisciplinarity has emerged as one of the core principles
of sustainability science, aiming to address real-world issues through so-called co-production
of knowledge and mutual learning between different societal bodies (Polk, 2015). In addition
to being pointed out as a suitable approach to tackle sustainability issues, transdisciplinarity in
higher education has been recognized as an effective way to equip students with skills and
knowledge needed for sustainability problem-solving (Baumber, 2022).

Transdisciplinarity in education has been subject to previous research, where focus has largely
been given to the designs, effects, and experiences of transdisciplinary education initiatives
(McCrory et al., 2021; Horn et al., 2023; Biberhofer & Rammel, 2017). Further, the challenges
of implementing transdisciplinary research and education practices in traditional educational
institutions have also been addressed by multiple scholars (Lang et al., 2012; Scholz & Steiner,
2015). However, despite the collaborative nature of transdisciplinary research and education,
the issue of group dynamics has rarely been mentioned as a significant factor for the outcomes
and success of transdisciplinary processes, nor as an important factor for consideration when
selecting participants for transdisciplinary teams. Research in the fields of e.g. pedagogics and
project management, however, shows that group dynamics has a clear impact on level of
creativity, innovation, and overall group performance in collaborative settings (Chung &
Meneely, 2012; Dornyei & Malderez, 1997; Lee et al., 2019), all of which are important factors
for transdisciplinary research and education.

Given that transdisciplinarity has been suggested as a potential means to tackle some of the
most challenging problems of our time, and that the transition towards sustainability will
require high degrees of collaboration and creativity (Mitchell & Walinga, 2017), the above-
mentioned research gap is considered important to address. Thus, this study aims to explore the
relationship between group dynamics, performance, and creativity in transdisciplinary
processes. Through ethnographic research, this study investigates the working processes and
outcomes of student groups applying the framework of modular participatory backcasting
(Pereverza et al., 2019) to a local, urban sustainability challenge within a transdisciplinary-
oriented university course. The objectives of this study are:

e to develop a theoretical framework for the evaluation of group dynamics, performance,
and creativity in temporary groups addressing sustainability challenges.

e to investigate how group dynamics affect the performance and creativity in student
groups in a transdisciplinary university course.

e to investigate how group dynamics can be influenced by members of a group or project
facilitators in order to improve problem-solving for sustainability.



2 Background

In the following sections, relevant concepts are introduced that act as a theoretical foundation
for this study.

2.1 Sustainability challenges and transdisciplinarity

Roughly since the industrial revolution, anthropogenic activities such as fossil fuel combustion,
modern agriculture practices and exploitation of natural resources has led to a vast array of
socio-ecological issues, including global warming, biodiversity loss, poverty, hunger and
inequality (Steffen et al., 2011). It is today well-recognized that the continuous unsustainable
exploitation of natural systems has widespread consequences that threatens the very existence
of humanity. Within academia, attention to sustainability issues has increased in the last
decades, with emerging research fields such as environmental and sustainability science, future
studies, and transition management (Lang et al., 2012; Jahn et al., 2012). According to Mitchell
& Walinga (2017), coping with sustainability issues will require widespread sustainable
innovation and radical transformations of consumption and production systems, which will in
turn require collaborative and creative problem-solving.

Jahn et al. (2015) argue that since the concept of sustainable development was introduced in
the 1990s, scholars have consistently called for novel forms of research capable of addressing
the inherent complexities of sustainability-related issues. It is increasingly recognized that
conventional, single-disciplinary, linear problem solving approaches are no longer sufficient,
but that reflexive and collaborative approaches are more suitable to deal with the “wickedness”
and ambiguity of these problems (McCrory et al., 2021). Horn et al. (2023) further argue that
sustainability issues are rarely limited to a single discipline, but rather require multiple
disciplines to define, and therefore also to solve. Additionally, academic knowledge alone is
not seen as sufficient in creating the holistic, robust, and long-lasting solutions necessary for
sustainable transitions, but this requires integration of knowledge from both scientists and
practitioners (Baumber, 2022).

Transdisciplinarity is a research approach aiming to acknowledge these requirements.
According to Jahn et al. (2012), while inter- or multidisciplinary research still relies on
disciplinary borders in order to identify common research objects in the overlap between
different disciplines, transdisciplinarity aims to transcend the borders of individual disciplines
and develop shared conceptual and methodological frameworks. While there is no universally
accepted definition of transdisciplinarity (Jahn et al., 2012), transdisciplinary research involves
collaboration between different societal bodies such as academia, government, businesses, and
civil society in order to address real-world issues through co-production of knowledge and
mutual learning (Lang et al.; 2012; Polk, 2015; Jahn et al., 2012). Co-production of knowledge
refers to the combination of diverse perspectives and participation of researchers and
practitioners throughout the entire research process (Polk, 2015). Further, mutual learning
means the process of “exchange, generation and integration of existing or newly developing
knowledge in different parts of science and society” (Scholz, 2001, p. 118). Lastly,



transdisciplinary research aims to be both reflexive, meaning the diverse perspectives, values
and expertise from science and practice undergo frequent scrutiny (Polk, 2015), and iferative,
meaning the problem-solving process is non-linear (Lang et al., 2012).

Despite the potential of transdisciplinary research, it comes with a set of obstacles. According
to Lang et al. (2012), challenges to transdisciplinarity include for example (i) lack of problem
awareness and problem agreement between stakeholders, (ii) conflicting methodological
standards between academics from different fields, and (iii) vagueness and ambiguity of results.
Scholz & Steiner (2015) further point out the challenges in creating a protected space where
stakeholders can meet and engage in mutual learning and co-production of knowledge when
stakes are in fact high. Furthermore, identifying and selecting participants for a
transdisciplinary process will likely be critical for the outcome of the research process, and may
be subject to bias (Scholz & Steiner, 2015).

2.2 Transformative education for sustainability

Aside from transdisciplinarity in research, transdisciplinary approaches in higher education has
been recognized as a way to increase students’ awareness about sustainability, improve
problem-solving abilities for sustainability-related issues, and establish relationships between
universities and other societal stakeholders (Horn et al., 2023; Steiner & Posch, 2006).
Transdisciplinary-oriented university courses are often project-based and aim to address real-
life, local sustainability challenges in dialogue with relevant external partners. Through
exposing students to a diverse range of knowledge and perspectives, these courses tend to
emphasize the importance of reflexivity and attempt to unpack the underlying values, norms
and perspectives of sustainability issues (Baumber, 2022).

The approach of transdisciplinary-oriented university courses is relevant, since scholars have
concluded that in order to achieve sustainable development, simply acquiring more knowledge
and innovation is not enough, but a shift in values, participation, social learning, and dialogues
between stakeholders is crucial (Biberhofer & Rammel, 2017). Further, in a UNESCO report
from 2014, it is stated that “education for sustainable development (ESD) requires participatory
teaching and learning methods like critical thinking, imagining future scenarios, and making
decisions in a collaborative way in order to empower learners to take action for sustainable
development” (p. 20). Thus, ESD requires a reorientation of education systems and structures,
as well as new approaches to teaching and learning, and transdisciplinary approaches in higher
education can be a way of achieving that.

2.3 Framing, reframing and insight problem-solving

The above-mentioned transition towards more sustainable solutions through transdisciplinary
approaches in research and education will require the nurturing of creative thinking traits,
abilities and environments both across organizations, individually, and collectively (Mitchell
& Walinga, 2017). According to Hargadon & Bechky (2006), in order to arrive at creative
insights, active reframing of situations is required to trigger more distant searches for solutions.



Framing is the process of analyzing, understanding and defining a problem. In turn, reframing
refers to the expansion of a problem understanding in a way that unlocks new perspectives and
possibilities for solutions (Marshall et al., 2021). Thus, problem reframing can be described as
a technique for discovering new ideas, and a prerequisite for sustainable problem solving.
According to Jahn et al. (2012), some kind of problem transformation always takes place when
attempting to solve a societal problem, but conducting the reframing consciously is a feature
that distinguishes transdisciplinarity from other forms of research.

Scholars from different research fields emphasize the importance of joint problem reframing in
the pursuit of sustainable solutions (Pearce et al., 2022). For example, McCrory et al. (2021)
argue that by overlooking the value of reframing, proposed solutions to sustainability issues
may fall short or even worsen the situation. To specify, if reframing is not done adequately,
practitioners might spend time on solving the “wrong” problems, i.e. problems that are in fact
symptoms of a more fundamental problem that might need to be understood more in-depth in
order to explore more appropriate solutions. Another risk is that proposed solutions shift the
burden to other parts of society not considered in the initial problem framing. To conclude,
reframing enables looking at the world in a different way, recognizing alternative, often
marginalized, perspectives and rethinking core issues of value, responsibility and agency
(Marshall et al., 2021).

However, creativity alone does not ensure sustainability, since solutions can indeed be novel
and innovative but simultaneously far from sustainable. According to Mitchell & Walinga
(2017), it is the combination of creative thinking with relevant knowledge of climate change,
pollution, toxic emissions, and social inequalities that could unlock new conceptualizations and
approaches to tackle sustainability challenges. The authors propose the term ‘insight problem-
solving’ (IPS) which adds a new dimension to the commonly used term ‘creative problem-
solving’ (CPS) with the promise to generate more sustainable, systemic, and holistic solutions.
What distinguishes IPS from CPS is the more extensive focus on problem identification and
formulation at the early stages of a problem-solving process. According to Mitchell & Walinga
(2017), the true challenge in solving complex and wicked problems may lie in learning how to
frame the problem insightfully.

2.4 The relevance of group dynamics for transdisciplinary approaches

Group dynamics is a complex social phenomenon which can be described as the interpersonal
relationships that emerge in small groups of people engaging in a common activity. In the
process of achieving a shared goal, groups pass through a series of development phases and
experience different behaviors, feelings, challenges and resolutions (Merlin et al., 2020). A
distinction is often made between temporary and ongoing groups, where temporary groups
come together to accomplish time-bound tasks before disbanding again, while ongoing groups
work more regularly and for longer time periods, and also expect to work together in the future
(Guenter et al., 2016). For both temporary and ongoing groups, group dynamics is a central
aspect that can have effects on group outcomes.



As previously mentioned, transdisciplinary approaches build on collaborative efforts to address
sustainability challenges. According to Chung & Meneely (2012), the sustainability challenges
we face in today’s society are far too complex and multifaceted for an individual field to tackle
alone, requiring interdisciplinary problem solving that brings together diverse disciplines,
perspectives and thinking styles to achieve a broader solution space for creative problem-
solving. However, bringing together individuals from multiple fields to work towards a
common goal immediately raises the concern of group dynamics and its influence on the
working process and outcome. According to Horcea-Milcu et al. (2022), transdisciplinary
practices are especially challenging since they involve redefining and renouncing of
disciplinary boundaries, which can potentially create tension between participants and raise
complicated issues of identity among both researchers and practitioners. Thus, the unique form
of collaboration between academia, industry, government and civil society offered by
transdisciplinarity, and the transcending of disciplinary boundaries it involves, puts higher
pressure on functioning group dynamics.

In literature on transdisciplinarity, elements of group dynamics are sometimes mentioned, for
example through the acknowledgement that joint leadership, supportive communication,
management of power relations and conflict resolution strategies are important for achieving a
successful transdisciplinary research process (Lang et al., 2012; Scholz & Steiner, 2015;
Horcea-Milcu et al., 2022). However, there is a lack of comprehensive assessments on the
implications and management of group dynamics in transdisciplinary contexts, motivating the
objectives of this study.



3 Theoretical framework

Due to a lack of appropriate frameworks for evaluating group dynamics through ethnographic
field work, a novel theoretical framework was constructed and applied in this study. The
framework was built on group dynamics theories by Ragg (2008) and Toseland et al. (2004),
and complemented with literature connecting group dynamics to performance and creativity.
The theories by Ragg (2008) and Toseland et al. (2004) were deemed relevant since they
included several different aspects of group dynamics, such as group leadership, engagement,
cohesion, and communication. However, the theory by Ragg (2008) was considered too
specific, involving categories of group dynamics that could be aggregated, while the theory by
Toseland et al. (2008) was considered too unspecific and vague, presenting group dynamics in
more general terms. In order to aid the construction of relevant group dynamic categories, and
connect group dynamics to performance and creativity, 23 scientific articles were explored that
linked group dynamics to level of creativity and performance in small working groups. These
articles were retrieved from the Primo database, using combinations of search words such as
‘group + dynamics + performance + creativity + transdisciplinarity + sustainability’. Further,
the scientific journal Small Group Research was specifically searched for research on group
dynamics, performance, and creativity in sustainability contexts.

A total of eight group dynamics categories deemed relevant for performance and creativity in
small work groups were constructed. These were (i) group composition, (ii) interactions and
communication, (iii) leadership and hierarchy, (iv) emotions and emotional intelligence (EI),
(v) engagement and motivation, (vi) cohesion and identification, (vii) intermember trust, and
(viii) group efficacy and satisfaction. The categories were further researched to gain a better
understanding of them. A dependency relationship was then identified between these
categories, and it was concluded that some of them were easier than others to directly observe
in an ethnographic context (see sections 3.2 and 4.3 for further details). The categories are
displayed in Figure 1 below and further elaborated on in the following sections.

LEADERSHIP AND

HIERARCHY. EMOTIONS AND EI

INTERACTIONS
AND GROUP
COMMUNICATION COMPOSITION

GROUP EFFICACY
AND
SATISFACTION

ENGAGEMENT
AND MOTIVATION

COHESION AND INTERMEMBER
IDENTIFICATION TRUST

Figure 1: Elements of group dynamics central for group creativity and performance



3.1 Description of group dynamics categories

In the following sections, the group dynamic elements in Figure 1 are described one by one,
and their relevance for transdisciplinary research and education processes are highlighted.

3.1.1 Group composition

Transdisciplinary research and education build on stakeholders or students from different fields
and backgrounds coming together in temporary groups to work towards a common goal. Group
composition, meaning the overall characteristics of members in a group, can affect group
functionality and task outcome, and is therefore important to consider when assembling groups
(Ragg, 2008). According to Larson (2007), demographic factors such as age, ethnicity, and
gender constitute so-called surface-level variables, while factors such as task-relevant
knowledge, skills, values, perspectives, and performance strategies constitute deep-level
variables. Larson (2007) argues that deep-level variables have the potential to directly influence
group performance, while surface-level variables are not directly related to abilities to perform
a task, but can indirectly influence group performance through interpersonal dynamics.

There are both positive and negative aspects related to heterogeneity within a group. According
to Toseland et al. (2004), in groups where members share similar values and life experiences,
their unique perspectives blend quicker than in more diverse groups. In fact, people tend to
prefer groups that reflect their own personality traits, and this can promote an initial sense of
cohesion (Ragg, 2008). However, there are risks associated with high levels of similarity and
agreement, since it might lead to members restricting themselves rather than expressing helpful
information, ideas, and thought, because they believe they may not be accepted in the group.
This phenomenon is called groupthink (Toseland et al., 2004).

In heterogeneous groups, the range of task-relevant resources is larger, which can improve
group performance (Larson, 2007). Ragg (2008) argues that when there is sufficient shared
experience and common ground, diversity can be positive and promote group creativity.
Further, Chung & Meneely (2012) argue that teams with a variety of skills, knowledge, and
problem-solving styles are more effective in solving complex, non-routine problems. However,
Toseland et al. (2004) emphasize that, if not facilitated properly, heterogeneity within groups
can lead to negative tensions, disempowerment, and lack of empathy within the group, which
can undermine group cohesion and performance.

3.1.2 Leadership and hierarchy

According to Toseland et al. (2004), a certain amount of power and control is needed in groups
to maintain orderly and efficient group meetings and motivated members. However, differences
in leadership style can have significant impact on group atmosphere, interactions, and task
outcomes (Ragg, 2008). There are two types of group leadership: formal and emergent. Formal
leaders have official authority given by the leading organization, while emergent leaders take
a leading role as a result of group interactions, and are not appointed or elected as leader (Ragg,
2008). According to Ragg (2008), emergent leaders can be identified through high levels of



participation and initiative. Aside from leadership types, leadership styles can be divided into
positive-dominant behavior and negative-dominant behavior, where leaders with positive-
dominant behavior encourage discussions, help other members to make valuable contributions,
and facilitate the assigning of responsibilities, thereby contributing to positive group dynamics.
Leaders displaying negative-dominant behavior, however, try to control discussions and restrict
others members’ opinions, causing relational problems within the group and potentially steering
the group in the wrong direction (Merlin et al., 2016). Other problematic leadership behaviors
include monopolizing of the group, low intermember support, criticism, and unhelpful feedback
(Ragg, 2008).

Another distinction of leadership styles is between autocratic, democratic and transformational
leadership. According to Ragg (2008), autocratic leadership involves instructing, judging,
limiting the group focus, and controlling the criteria of success. Autocratic leaders may
withhold power from the group even when consulting with group members, often resulting in
negative affect and poor task outcomes (Ragg, 2008). In other words, autocratic leadership can
be related to negative-dominant behavior. In contrast, democratic leadership involves
encouraging and supporting group member input, leading to increased member participation
and satisfaction (Ragg, 2008). Closely related to democratic leadership is transformational
leadership, which involves encouraging group members to (i) question assumptions, (ii)
approach problems and solutions in new ways, (iii) reframe problems as opportunities, and (iv)
be creative and innovative problem solvers (Toseland et al., 2004). Transformational leadership
is considered a desirable leadership approach to achieve group empowerment, effectiveness,
high levels of creativity, and positive task outcomes (Ragg, 2008) Thus, it can be concluded
that democratic and transformational leadership relate to positive-dominant behavior.

Lastly, Sun et al. (2023) argues that so-called shared leadership can directly and effectively
improve creativity of teams aiming to produce innovative outcomes. Shared leadership can be
defined as group situations characterized by collaborative decision-making and shared
responsibility for outcomes, where multiple team members engage in leadership (Hoch, 2013).
According to Sun et al. (2023), shared leadership improves group atmosphere and brings
members closer to each other, which directly contributes to the team’s information processing
and creativity of outcomes.

In relation to transdisciplinarity, Gray (2008) suggests that leaders in transdisciplinary settings
should (i) be visionary and at the same time promote individual creativity within the group, (ii)
address the group’s need for coordination and information exchange within the group and with
external actors, and (iii) ensure that the interactions among team members are constructive and
productive. According to Lang et al. (2012) and Polk (2015), it is often beneficial to establish
a joint leadership structure in transdisciplinary research teams.



3.1.3 Interactions and communication

Communication processes and interaction patterns are fundamental to group dynamics, and
Lang et al. (2012) emphasize the need for supportive communication and effective conflict
management in transdisciplinary processes. The different communication types include verbal,
nonverbal, and virtual (Toseland et al., 2004). Ragg (2008) divides group interactions into
themes of conflict and closeness. Closeness themes include intermember concern,
agreeableness, helpfulness, and joking culture, while conflict themes include confrontation,
criticism, pressuring, fighting and unconstructive feedback. Examples of positive intermember
interactions are praising other members’ contributions (Toseland et al., 2004), communicating
respectfully, and accepting a variety of opinions, personalities, cultures, and thinking processes
(Merlin et al., 2016).

Regarding conflict themes, there is a distinction between task and relationship conflict.
According to De Dreu & Weingart (2003), task conflicts involve disagreements about strategies
on how to best accomplish work tasks, and stems from differences in perspectives, attitudes
and needs. Relationship conflicts, however, stem from personality clashes or negative
emotional interactions between group members, and often involve tension, friction, and
annoyance among members (Guenter et al., 2016). According to De Dreu & Weingart (2003),
task conflicts can have positive effects on intermember relations and group performance,
especially if the group has established an environment that is open and tolerant of diverse
viewpoints, and cultivated norms preventing task disagreements from being misinterpreted as
personal attacks. In fact, conflicts push members to confront issues, learn to embrace different
perspectives, and think creatively, and when conflict is absent, teams might not realize that
inefficiencies exist (De Dreu & Weingart, 2003). However, these positive effects break down
quickly if conflicts become too intense. According to Guenter et al., (2016), relationship
conflicts often generate stress and anxiety, consume time and energy, diminish work
satisfaction and commitment, undermine trust and cohesion, and reduce decision-making
quality. De Dreu & Weingart (2003) suggests that relationship conflict is best avoided.

Lastly, interaction patterns are relevant when it comes to group dynamics. According to
Toseland et al. (2004), there are different types of interaction patterns in group settings. For
example (1) the maypole, where the leader is the central figure and most communication occurs
back and forth between the leader and various members, (i) the round robin, in which members
take turn talking, (iii) the hot seat, in which extensive interactions take place between the leader
and one member at a time, and (iv) the free-floating pattern, where members communicate
freely and spontaneously. According to Ragg (2008) and Toseland et al. (2004), group-centered
rather than leader-centered communication is preferable, where members interact frequently
and evenly distributed. This type of communication ensures equal and full participation of
members, and promotes a sense of belonging by the members, which can positively influence
group confidence, cohesion and task outcomes.



3.1.4 Emotions and emotional intelligence

According to Lonngren et al. (2017), students who are not used to working with “wicked
problems” without a straight-forward solution can often experience strong emotions of
frustration and insecurity when faced with such issues. Such affective states that are specific to
a group’s task can be labelled as task-related emotions (Heerdink & Homan, 2024).
Furthermore, factors such as group composition and interactions can also give rise to emotions
that indirectly affect group performance. For example, Lee & Wong (2019) state that
interpersonal conflict is likely to result in negative emotions and degrade team members’ work
morale, thus reducing overall performance. In contrast, emotionally stable teams are more likely
to perform successfully because members in such teams tend to be calm, happy, and trusting
(Bradley et al., 2020).

According to the circumplex model of affect (Russel, 1980), emotional states can be either low-
arousal negative (e.g. boredom, hopelessness), high-arousal negative (e.g. anger, anxiety), low-
arousal positive (e.g. calmness, content), or high-arousal positive (e.g. joy, excitement.
Heerdink & Homan (2024) argue that low-arousal and high-arousal negative emotional states
generally reduce motivation and engagement in a group, leading to reduced performance. For
example, relationship conflicts are associated with emotions such as hostility, irritation and
frustration, which can limit a group’s overall information-processing ability and increase
process loss (Lee & Wong, 2019). Additionally, relationship conflicts increase members’ stress
and anxiety, which restricts cognitive functioning and inhibits collaborative problem solving
(Lee & Wong, 2019). On the other hand, Heerdink & Homan (2024) argue that task-related
anxiety can in fact result in increased effort and motivation, enhancing group members’
persistence and performance on creativity tasks. Furthermore, high-arousal positive emotions
such as happiness are generally correlated with increased performance, and Heerdink & Homan
(2024) found that teams who started with greater task-related happiness had more task-related
conflict later in the process, which might have contributed to team success.

According to Bradley et al. (2020), emotional stability can be described as a person’s ability to
internally process and manage emotions. Emotional stability within a team can improve team
performance, since emotionally stable members are less affected by negative sentiment within
a team, and are generally more calm, happy, and trusting. On the other hand, in teams with low
emotional stability, the presence of negativity tends to lead to hostile reactions from individuals,
thereby damaging communication and performance (Bradley et al., 2020). Closely related to
emotional stability is the concept of emotional intelligence (EI), which can be defined as a
person’s competencies for identifying, processing, and managing emotions (Chang et al., 2012).
At the group level, EI refers to the ability of a group to develop a set of norms to manage
emotional processes (Lee & Wong, 2019). According to Lee & Wong (2019), teams with high
EI help members to deal with emotional problems by paying attention to other members’
feelings and taking action to manage them. In teams with lower EI, however, members receive
little support and help from other members.



3.1.5 Engagement and motivation

Group engagement involves attentiveness, enthusiasm and willingness of group members to
contribute to common goals. More specifically, it refers to members’ commitment to group
objectives, eagerness to share opinions, active participation, and preparedness for group
activities (Merlin et al., 2016). According to Ragg (2008), group engagement is the most robust
predictor of long-term group performance, and is most often indicated by continued levels of
attendance and participation by members. Regarding transdisciplinary processes, Lang et al.
(2012) argue that some actors might underestimate the time and energy necessary to participate
in transdisciplinary research, and thereby lose interest and motivation throughout the process,
which might harm the outcomes.

Engagement is important since it fosters critical questioning and problem solving, and often
increases task performance (Merlin et al., 2016). Furthermore, group engagement can improve
so-called group confidence, meaning when individual members feel empowered and believe
that the group can achieve its goals. In turn, higher group confidence can be related to increased
intermember communication, interdependence among the members, group cohesion, and task
performance (Ragg, 2008). According to Ragg (2008), the early phase of a group project is
critical for group engagement, since initial experiences of acceptance and openness are
associated with a commitment to the group. Furthermore, engagement is based on the level of
trust between group members, and early development of trust is associated with lower levels of
conflict, higher levels of intermember helping, and positive task outcomes (Ragg, 2008).
According to Ragg (2008), when members don’t feel comfortable with sharing with other group
members, don’t feel like they fit in, or are uncomfortable with the leadership style, they are less
likely to participate and invest in task-related activities.

Other factors can also influence group engagement. According to Toseland et al. (2004), three
main concepts for members’ loss of motivation are (i) social loafing, when members’ individual
motivation and contributions decrease when working in a group rather than alone, since the
group shares the responsibility for the outcome, (ii) free riders, when members perceive their
contributions as unimportant, and know they will receive their share of the reward regardless,
thus contributing less, and (iii) sucker effect, when high performing members deliberately
contribute less so as not to be taken advantage of by less engaged members. Furthermore, Ragg
(2008) stresses the importance of pragmatic concerns such as need for traveling, childcare,
language barriers, and scheduling issues for members’ engagement. According to research,
suitable timing and location of group meetings is one of the most challenging aspects of member
participation, and in turn, group engagement (Ragg, 2008).

3.1.6 Cohesion and identification

Group cohesion refers to the sense of “we-ness” in a group (Ragg, 2008), and can be described
as the sum of all forces exerted on members to remain in a group (Toseland et al., 2004).
Cohesion is closely connected to other elements of group dynamics, such as engagement,
composition, and communication (Ragg, 2008). According to Braun et al. (2020), cohesive
groups have better intermember relationships, are more committed to being part of the group,



emphasize group goals, and share a unified vision for how to complete the group task.
Furthermore, there is a connection between cohesion and group performance, where cohesive
groups tend to outperform less cohesive groups (Dornyei & Malderez, 1997). However, while
cohesion is often considered desirable and positive for group outcomes, it involves risks for
high levels of conformity which may inhibit critical thinking and questioning of other members’
contributions, leading to groupthink (Toseland et al., 2004).

According to Ragg (2008), members of cohesive groups identify parts of themselves with the
group and thereby want to see the group succeed. Group identification refers to the individual
members’ feeling of belongingness to a group (Guenter et al., 2016). According to Guenter et
al. (2016), members who identify strongly with a group are more likely to work towards
achieving the group’s goals. They also feel comfortable with being honest and expressing their
feelings to other group members (Ragg, 2008). Merlin et al. (2016) argue that openness to peers
means accepting a variety of opinions and thinking processes, which can stimulate innovation
and give richer insights into discussions. According to Guenter et al. (2016), the more members
insist on their positions when involved in a task conflict, the more likely it is that the task
conflict develops into a relationship conflict, together with negative tension and hostility, which
can threaten identification and cohesion.

Dornyei & Malderez (1997) mention factors that can improve group cohesion. These include
(1) amount of time spent together, (ii) positive intermember interactions, and (iii) interpersonal
sharing. Furthermore, Toseland et al. (2004) emphasize that proximity increases interaction
between people, and thus the physical act of meeting together helps to create bonds between
members. Lastly, Merlin et al. (2016) argue that mutual discussing, listening, and exchanging
opinions give members a better understanding of similar experiences, and nurtures a supportive
environment and the feeling of belonging to the group.

3.1.7 Intermember trust

According to Bradley et al. (2020), trust is a critical component to productive and healthy work
teams, since teams with a high degree of trust are more likely to communicate effectively,
reduce conflict, and take responsibility for the group work as a whole. Intermember trust can
be defined as the shared belief of group members regarding the dependability of other members,
and to which extent other members care about group interests (Chang et al., 2012). Trust within
a group reduces the risk that group members misread task conflicts as personal attacks, and
instead increases the chance that members accept and even appreciate task-related
disagreements (Guenter et al., 2016). According to Bradley et al. (2020), group members high
in trust tend to act supportively towards each other, focus on collective goals and group
interests, and work effectively despite the strain of negativity. When group members trust each
other, they are open to voice their opinions without the fear of being judged by other members,
and more focus can be put on knowledge sharing, acquisition of deeper knowledge, and
improved creativity (Sun et al., 2023).



Active participation and interpersonal sharing is important for the formation of trust within a
group, especially during early stages of the group work (Ragg, 2008). Furthermore, emotional
stability and feelings of joy and calmness have been shown to promote trust within a group
(Bradley et al., 2020). In contrast, Guenter et al. (2016) point out that relationship conflicts and
problematic leadership styles can undermine trust within a group. Despite the benefits of
intermember trust, there is a risk that high levels of trust promotes a culture within the group
where other members’ assumptions and contributions are not questioned or critically examined,
but rather accepted without undergoing scrutiny. This can cause groupthink effects and lack of
engagement in problem solving (Kong et al., 2015).

3.1.8 Group efficacy and satisfaction

Group efficacy refers to group members’ shared perceptions about how capable their group is
in achieving a specific task (Jung & Sosik, 2002). According to Jung & Sosik (2002), if group
members believe in their own capability to perform the group task successfully, they are more
likely to sustain their efforts until they achieve their goals. Closely related to group efficacy is
group satisfaction, which can be defined as feelings that group members hold towards the team
and project outcome (Kong et al., 2012). According to Kong et al. (2012), group satisfaction
does not exist initially, but emerges over time depending on perceptions of relationships, task
progression and interactions among group members.

According to Ragg (2008), equal participation and respect among group members is associated
with group satisfaction. Furthermore, leadership styles have clear implications for group
satisfaction, where positive-dominant behavior can increase members’ commitment to group
goals, while negative-dominant behavior can result in the opposite (Ragg, 2008). Lastly, Ragg
(2008) points out that emotional intelligence among group members and leaders has proven to
be important for group satisfaction. Guenter et al. (2016) further argue that the higher the group
performance is perceived by members, the more likely members are to invest efforts in
preventing, managing, and resolving conflicts that threaten the group’s performance-based
status. However, there is a risk that groups with high satisfaction fall victim to the groupthink
effect, since high levels of optimism can inhibit critical thinking and impair decision making
within the group (Kong et al., 2012).



3.2 Relationship between group dynamics, performance and creativity

In the reviewed literature on group dynamics and team performance, it is suggested that the
above-described group dynamic elements do not exist in isolation, but are in fact highly
correlated and intertwined. Indeed, the reviewed literature indicates a dependency between
categories (ii), (iii), (iv), (v), and (vi), (vii), (viii). To specify, elements of e.g. interactions,
leadership, and emotional intelligence affect levels of cohesion, identification, intermember
trust, group efficacy, and satisfaction, which in turn can be seen as predictors of group
performance. The dependency relationships identified are visualized in Figure 2 below, and
further explained in the following sections. Firstly, the aspects of performance and creativity
are described in section 3.2.1. This is followed by a description in sections 3.2.2-3.2.4 of how
the links between the different elements in Figure 2 were established.
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Figure 2: Interrelations between elements of group dynamics, performance, and creativity

3.2.1 Definition and measurement of performance and creativity

Small groups can be defined as two or more individuals performing relevant tasks and working
towards common goals (Heerdink & Homan, 2024), and the performance of the group can be
defined as the level of fulfillment of the group’s objectives (Dornyei & Malderez, 1997).
However, performance is an ambiguous term that can be defined and measured in different
ways, and is thus related to high degrees of subjectivity. In the reviewed articles on group
dynamics and performance, the performance of groups is often assessed through some kind of
evaluation of relevant criteria by a formal leader or expert, resulting in a numerical score for
the whole group’s performance (Bradley et al., 2021; Heerdink & Homan, 2024; Lee & Wong,
2019; Chang et al., 2012; Cantimur et al., 2016; Lee et al., 2022). For example, in a study by
Lee & Wong (2019), team leaders were asked to rate their teams on a numerical scale according
to statements such as ‘this team usually accomplishes its objectives’ and ‘this team attains its
objectives efficiently’. Thus, the performance evaluation of groups was done through subjective
judgment by some kind of supervisor who had insight into the groups’ working processes and
outcomes.



Regarding creativity in group settings, it can be defined as the new ideas generated by group
members in the process of achieving the group’s goals (Sun et al., 2023). Similarly, Lee et al.
(2018) describe team creativity as team processes that combine diverse perspectives to generate
novel and useful solutions. As mentioned in section 2.2., arriving at creative insights requires
actively reframing situations in ways that trigger more distant searches for solutions. According
to Hargadon & Bechky (2006), observing creativity as it happens naturally is extremely
difficult, and therefore also challenging to evaluate. In the case of Mathisen et al. (2008) and
Lee et al. (2018), the evaluation of team creativity was done in a similar way as the above-
mentioned performance evaluation, thus, a formal leader rated the teams on a numerical scale
on statements such as ‘the team generates new ideas or proposals’ and ‘the team finds new
solutions or answers’. In a study by Sun et al. (2023), however, team creativity was measured
through self-assessment by individual group members who were asked to rate themselves on a
scale according to statements such as ‘our team’s output is creative’, etc. Thus, the creativity
evaluation was also done through subjective judgment by someone who had insight into the
groups’ working processes and outcomes.

3.2.2 Cohesion and identification related to other group dynamic elements

According to the reviewed literature, cohesion and identification can be seen as predictors for
group performance and creativity, and elements of interaction, leadership, emotions, and
emotional intelligence (EI) can affect cohesion and identification both positively and
negatively. This explains the position of cohesion and identification in Figure 2.

More specifically, there are several examples of how elements of interaction, leadership,
emotions, and EI can affect cohesion and identification, explaining the arrow between the first
and second box in Figure 2. For example, Guenter et al. (2016) and Lee & Wong (2019) state
that relationship conflicts can undermine cohesion in a group, since interpersonal disagreement
causes negative affective reactions that disrupts interpersonal interaction. In contrast, Jung &
Sosik (2002) argue that transformational leadership can improve group cohesion through the
empowerment of members and clear articulation of group goals and vision. Furthermore, Lee
& Wong (2019) argue that EI within a group is positively correlated with both cohesion and
identification. In addition, Sun et al. (2023) argue that increased interaction among members
can lead to greater identification with team goals, and greater sense of identity and dependence
on other members. Lastly, Heerdink & Homan (2024) state that task-related anxiety can lead to
stronger intermember bonds, increasing both cohesion and identification.

Regarding the connection between the second and third box in Figure 2, cohesion and
identification is often described as a predictor for group performance and creativity. For
example, it is stated by Heerdink & Homan (2024) and Toseland et al. (2004) that increases in
cohesion and identification can benefit group performance and common goal attainment.
Furthermore, Lee & Wong (2019) emphasize that group identification encourages members to
cooperate and collaborate, which in turn benefits group functioning and performance. Lastly,
Sun et al. (2023) argue that cohesion and identification in the form of close relationships and



strong emotional ties within the group inspires team creativity, since it encourages members to
spend time and effort on rigorously discussing issues.

Furthermore, regarding the arrow reconnecting the second and the first box in Figure 2, the
literature also points to the reinforcing effect of cohesion and identification on other group
dynamic elements. For example, Jung & Sosik (2002) mention that strong group identity can
help transformational leaders further empower group members to accomplish their goals, thus
impacting group leadership and hierarchy. Furthermore, Toseland et al. (2004) connect high
levels of cohesion with members’ increased perseverance towards group goals, willingness to
listen and express feelings, levels of attendance and participation, and feelings of confidence
and personal adjustment, thus connecting to interactions, engagement, emotions, and EI.

To conclude, the reviewed literature points to connections between interaction, leadership,
emotions, EI, cohesion and identification within a group. Further, cohesion and identification
are often mentioned as predictors for group performance and creativity, justifying the
connections displayed in Figure 2.

3.2.3 Intermember trust related to other group dynamic elements

Regarding intermember trust, similar relationships to group dynamic elements as for cohesion
and identification can be observed. To specify, elements of interaction, leadership, EI, and
engagement connect to intermember trust, and intermember trust can be seen as a predictor for
group performance and creativity. For example, Ragg (2008) states that trust begins to form
among group members as members participate and share their information during early stages
of a group project, which connects to both interactions and engagement. Furthermore, Chang
et al. (2012) state that high EI and positive emotions during social exchange lead to members
regarding each other as dependable and trustworthy. Also Lee & Wong (2019) emphasize the
positive relationship between EI and intermember trust.

Similarly to cohesion and identification, intermember trust can also be related to superior group
outcomes. To specify, Chang et al. (2012) emphasize that viewing other members as
trustworthy reduces the need to closely monitor them, which frees up cognitive resources and
leads to improved performance. According to Sun et al. (2023), intermember trust increases the
so-called cognitive and prosocial motivation among group members, and reduces so-called
egoistic motivation, which allows for increased sharing of knowledge and information, and
improves the level of creativity. Thus, intermember trust is positively related to group
performance and creativity because it promotes positive interpersonal dynamics such as
communication, cooperation, and mutual social and task support (Chang et al., 2012).

Lastly, intermember trust can reinforce other elements of group dynamics, such as engagement
and interactions. For example, the perception of trust between group members can lead to
increased sharing of resources between members (Sun et al., 2023). Further, Guenter et al.
(2016) state that intermember trust can help mitigate the association between task and
relationship conflicts, since higher levels of trust reduces the risk of interpreting task conflicts



as personal attacks. In addition, Ragg (2008) points out that early development of trust in a
group is associated with lower levels of conflict and higher levels of intermember helping. To
conclude, the reviewed literature indicates connections between interaction, leadership, EI,
engagement, and intermember trust within a group, and points to intermember trust as a
predictor for group performance. This justifies the position of intermember trust in Figure 2.

3.2.4 Group efficacy and satisfaction related to other group dynamic elements

As with cohesion, identification, and intermember trust, group efficacy and satisfaction can also
be connected to elements of interactions, EI, and leadership in small groups. Further, group
efficacy and satisfaction can be seen as predictors for group performance and creativity,
justifying its position in Figure 2. Regarding the connection between interactions and member
satisfaction, De Dreu & Weingart (2003) state that conflict within a group reduces member
satisfaction, since it produces tension, antagonism, and distracts team members from
performing the task. Regarding group efficacy, Jung & Sosik (2002) argue that transformational
leadership can have a positive effect on group efficacy through the empowerment of group
members, which is an important condition for collective efficacy. Lastly, Lee & Wong (2019)
argue that EI within a group can influence group efficacy positively.

Regarding the relationship between group efficacy and performance, Jung & Sosik (2002) state
that group members’ perceived efficacy influences what people choose to do in a group and
how much effort they put into tasks. Thus, if members believe in their group’s capabilities, they
are more likely to sustain their efforts until they achieve their goals. According to Jung & Sosik
(2002), group efficacy is one of the strongest predictors of group performance. In turn, group
member satisfaction can also have significant effects on performance. According to Kong et al.
(2012), group member satisfaction can enable members to work effectively and collaboratively
through buffering group members from destructive conflict and even undoing the negative
consequences of conflict, thereby reducing team dysfunctions and facilitating group
performance. In contrast, group member dissatisfaction can disrupt intermember collaboration
through inhibition of information flows and group functioning, reducing group performance
(Kong et al., 2012). However, Kong et al. (2012) stress that group member satisfaction does
not necessarily enhance group performance, due to the increased risk of groupthink.

Lastly, group efficacy and satisfaction can also influence other elements of group dynamics.
For example, Guenter et al. (2016) argue that when efficacy and satisfaction is high, members
will engage in group-serving behaviors and accept group-focused sacrifices, which will reduce
the risk that task conflicts turn into relationship conflicts. The opposite is true when members
perceive their group as functioning poorly; task conflicts are more prone to develop into
relationship conflicts (Guenter et al., 2016). According to De Dreu & Weingart (2003), both
task and relationship conflict have a certain negative influence on member satisfaction, but
relationship conflicts are more devastating in this matter.



4. Method

In this study, qualitative data was collected through ethnographic field work, interviews,
workshops, and surveys. To achieve robustness of results, the diverse data was compared,
contrasted, and integrated during data analysis. The sections below include in-depth
descriptions of the applied methods for data collection and analysis.

4.1 Case study

The data collection took place between January and March 2024 within the university course
‘Transdisciplinary Approaches to System Innovations’ (TASI) at KTH Royal Institute of
Technology in Stockholm, Sweden. In this course, students gain insights into the socio-
technical processes of systems transitions, and learn participatory methods to steer
sustainability transitions. The course is project based, meaning students in groups of four to
five are to design and implement a transdisciplinary project based on the framework modular
participatory backcasting (mPB) (Pereverza et al., 2019), addressing a complex real-life socio-
technical challenge. In the 2024 course edition, students learned from the ongoing work of
Stockholm municipality, and formulated a vision, creative solutions and a pathway for
achieving a sustainable city center by 2050.

The TASI course started with four mandatory lectures, covering topics of transdisciplinarity
and transition management. The project work was then introduced during a day-long project
intro together with Stockholm municipality. The students then got acquainted with their groups,
and got a brief introduction into the background of the project. In the weeks that followed, nine
mandatory seminars followed, each connected to a module in the mPB framework. The groups
were responsible for structuring their own working processes, and the teacher and teaching
assistant (TA) were available for supervision during the seminars. While the seminars only
made up four to six hours of scheduled time per week, the students were encouraged to spend
a total of 20 hours a week on the course, corresponding to the 7.5 credits of the course. At the
midpoint of the course, the groups presented their process to each other in an interim
presentation seminar, and at the end of the course, the outcome was presented to the other
groups as well as representatives from Stockholm municipality. The grading of the course was
based on the interim presentation, the final presentation, a final project report, and an individual
assignment.

The student groups were formed by the teacher and TA following an initial survey about
students’ academic backgrounds, knowledge and experiences. The aim was to create diverse
groups of students from different Master programmes possessing diverse types of knowledge
and perspectives, in order to imitate real-life transdisciplinary processes where actors come
together from different fields in order to address a common issue.



4.1.1 Attention to group dynamics within the TASI course

Due to the interest and awareness of group dynamics by the course teacher, some efforts to
promote favorable group dynamics were already in place within the TASI course. For example,
during the initial lectures, the students were informed about the concepts of groupthink and
common emotions during different stages of a group project. Furthermore, some ice-breaker
and group bonding activities were held at the beginning of the course, both on class and project
group level, to promote cohesion and a sense of safety. Throughout the course, students were
encouraged to fill in a weekly “emotions wheel”! based on the circumplex model of emotions
described in section 3.1.4., where they reported their current overall emotion in relation to the
project work. The purpose of the emotions wheel was for students to reflect on their own
emotions, but also for the teacher, TA, and researcher to get an overall understanding of how
each group felt. Lastly, chairs and tables in the classrooms were always reorganized so that the
project groups could sit together naturally during seminars, promoting a sense of cohesion.

4.2 Data collection

Data collection was conducted through ethnographic observations, interviews, surveys, and
workshops, the methodological details of which are described below. The data from the
different sources was triangulated in order to reduce potential biases in each data type and
increase the reliability of the findings.

4.2.1 Ethnographic observations

In order to collect data on group dynamics of the student groups, ethnographic observations
were conducted within the context of the course. Specifically, five out of eight groups within
the TASI course were observed in an participant-as-observer manner (Gold, 1958), meaning
that the observer’s role was known by the students, and the observer aimed to develop
relationships with students over time, conducting observations sometimes formally and
sometimes informally.

In the beginning of the course, the observer introduced themselves to the class, as well as their
role in the course and their brief research agenda. In the following two weeks, before the group
projects had started, the observer took part in lectures and seminars together with students,
establishing some initial relationships through interacting with students during breaks. A few
days before the start of the group projects, the observer announced that they would be interested
in following some groups more closely through participating in group meetings, and asked
students to individually reflect on whether they would be comfortable with this. At the start of
the group projects, the observer followed up with each group individually regarding whether
the students would be comfortable with letting the observer occasionally join their group
meetings. Out of the eight groups, seven expressed immediate consent with letting the observer
join, while one group was slightly more hesitant.

! https://miro.com/miroverse/emotions-wheel-icebreaker/



During the first half of the course, the observer followed two groups more closely, and during
the second half of the course, they followed three other groups. The observer was alone
responsible for establishing communication with group members and joining the meetings that
the group set up. During group meetings, the observer sat mostly quietly at the table together
with the group members, taking notes on their computer throughout the whole meeting. During
breaks and after meetings, the observer participated briefly in informal discussions in order to
improve the relationship with informants and further gain their trust.

The main purpose of the ethnographic observations was to identify elements of group dynamics
in the groups. However, this was not communicated explicitly to students, since that could have
interfered with the research findings. During group meetings, the observer took constant notes
and attempted to capture as much of the discussions as possible, for example through noting (i)
who was speaking, (ii) how members responded to each other’s suggestions, (iii) the content of
the group discussions, and (iv) the general behavior, expressions of emotions and non-verbal
cues by the members. When feasible, direct quotes by the members were noted, however, this
was not always possible due to time constraints.

According to Hammersley & Atkinson (2007), ethnographic observers are frequently subject
to some kind of suspicion by informants, for example for having hidden agendas or belonging
to a group that is perceived as undesirable. Another risk is informants viewing observers as
experts or critics, making them more self-conscious and reluctant to share information
(Hammersley & Atkinson, 2007). In this study, the largest identified risk was that students
would perceive the observer as part of the teaching team, and that the involvement of the
observer would affect their grades in the course. This risk might have been amplified since the
teacher responsible for the course was also the supervisor for the observer’s Master’s thesis,
and frequent interaction took place between the course teacher and the observer.

In order to minimize this risk, however, the observer introduced themselves to the class at the
beginning of the course, emphasizing that they are not part of the teaching team and that they
do not have any influence on grading, nor possess any expertise in the course subject. Further,
the observer attempted to eliminate interactions with the course teacher and TA in the presence
of students, and during one-on-one interactions with students throughout the course, the
observer clarified multiple times that they will not communicate any information to the teacher,
and that they are not part of evaluating the students’ performance. The observer did not face
any significant struggles when it came to integrating themselves into student groups, and some
groups offered to include them in project-specific group chats, indicating that they were
comfortable with the observer’s presence.

4.2.2 Semi-structured and unstructured interviews

In order to get a more clear understanding about students’ impressions about the project work
and group dynamics in the TASI course, six semi-structured interviews with students from
different groups were conducted around the midpoint of the course. The focus of the interviews



was overall impressions of group dynamics and experiences from working with the mPB
framework in the course.

The semi-structured interviews were conducted one-to-one and lasted around 30-40 minutes
each. The interviewees were asked to sign a consent form concerning handling of personal data,
and the interviews were recorded and later transcribed. A questionnaire was designed
beforehand, but the order and formulation of the questions shifted depending on the natural
flow of the conversation. Further, the interviewer occasionally deviated from the original
questionnaire in order to explore interesting tangents (O’Leary, 2014). Lastly, in order to gain
the interviewees’ trust and open up lines of communication, the interview style was kept casual
and relaxed (O’Leary, 2014). The questionnaire is included in Appendix .

Aside from the student interviews, additional interviews with the course teacher and TA were
conducted around the midpoint of the course, as well as after the course. The interviews
concerned the performance of the groups, and were conducted in a rather unstructured and
informal way in order to draw out information, attitudes and beliefs without predetermined
questions (O’Leary, 2014). The teacher and TA used the grading criteria from the course as
indicators for the groups’ performance, however, they did not explicitly communicate any
individual or group-based grades or points regarding the project, since this information was
considered sensitive to share. Instead, they gave a general, qualitative description of each
group’s performance without mentioning any information about the performance of individual
group members.

4.2.3 Survey

Towards the end of the TASI course, a survey was sent to all students as a final point of course-
specific data collection. The purpose of the survey was to get additional insights based on
students’ self-reporting, i.e. confirming or rejecting patterns of group dynamics that were
observed throughout the course, as well as capturing aspects of group dynamics that could not
be clearly observed during field observations. Regarding the response rate, 26 out of a total of
39 students in the course responded to the survey.

The survey was made up of four single-choice, mandatory questions, as well as ten open-ended,
voluntary questions where students were encouraged to share as much or as little information
that they felt comfortable with. To avoid bias in the survey responses, the survey replies were
anonymous, and students were reminded that the information would solely be used as input into
the research, and not affect their grade of the course. However, the students were asked to
disclose which group they belonged to in the course, in order to enable drawing conclusions on
a group-level. Further, students were encouraged to recollect their experiences from the
beginning to the end of the course, in order to avoid their later perceptions of the project work
to influence their answers. The design of the survey can be found in Appendix II.



4.2.4 Workshop

As a last part of data collection, a student workshop was designed that took place roughly three
weeks after the end of the course. The purpose of the workshop was for students to gain insights
into the research that was conducted within the course, as well as share best-practice
experiences on collaboration in groups. For research purposes, the workshop gave insights into
how group dynamics can be improved and facilitated by students and teachers in course
settings. The participants of the workshop were five students who had volunteered to participate
when the workshop was announced towards the end of the course. Further, the course teacher
and TA were present on equal terms as the students, i.e. participating in discussions and sharing
personal experiences from group work.

During the workshop, some background theory and preliminary findings of the research was
presented by the researcher, and the participants were then asked to discuss questions relating
to group dynamics in small groups. During the last part of the workshop, a discussion including
all participants took place, which was moderated by the researcher. The small group discussions
were documented by note-taking by participants. The final discussion was recorded and later
transcribed.

4.3 Qualitative data analysis

To respond to the second objective, i.e. how group dynamics affect performance and creativity
in student groups in a transdisciplinary university course, the field notes from the observations,
responses from the survey, and interview transcriptions were organized and coded using the
software MAXQDA. The coding was done deductively (Kuckartz, 2013), meaning the codes
were based on the theoretical framework presented in section 3, and assigned to the qualitative
data. Throughout the coding process, the data was read, coded and recoded several times by the
same researcher.

The sub-codes that were created throughout the coding process connected to the group dynamic
categories of (i) interactions and communication, (ii) leadership and hierarchy, (iii) emotions
and emotional intelligence, and (iv) engagement and motivation, since these were identified in
this study as the easiest to practically observe as a participant-as-observer. In Table 1 below,
some sub-codes are listed that relate to each group dynamics category. Most of the sub-codes
were created deductively, meaning they were based in theory. For example, it was assumed that
poor participation in group discussions was an indicator for low member engagement, since
this was stated by Ragg (2008), and that emergent leadership could be identified through that
the members directed most of their communications to the leader rather than to each other,
which was suggested by Toseland et al. (2004). However, some sub-codes were not mentioned
in literature but rather created inductively. For example, it was assumed that having the camera
turned off during virtual meetings without clarifying the reason for it was a sign of lower
engagement compared to members having their camera turned on. The inductive codes are
marked with an asterisk (*) in Table 1.



Table 1: Sub-codes for each observed group dynamic category

Group dynamic category

Indicators

Interactions and
communication

interaction patterns (i.e. free floating, round robin etc.)
members asking for help/feedback

members giving help/feedback

members countering another member’s suggestion
members discouraging another member’s suggestion
members giving each other positive reinforcement
members agreeing/disagreeing

members interrupting another member

engaging question (e.g. “how should we...?”)
clarifying question (e.g. “what do you mean by...?)
leading question (e.g. “should we...?")

Leadership and hierarchy

members that are most active in discussions

members that have a central role in interaction patterns
one member steering the discussion

several members steering the discussion

one member in charge of content production*®

several members in charge of content production*
members inviting others to voice their opinions
members instructing another member

low consensus decisions

high consensus decisions

Emotions and emotional
intelligence

verbal expressions of emotions (e.g. “I'm confused”)*
non-verbal expressions of emotions (e.g. yawning,
laughter)

members asking about another member’s feelings
members considering/confirming another member’s
feelings

Engagement and
motivation

levels of member participation during group meetings
verbal expressions of excitement/unexcitement*
members struggling to find meeting times

members distracted during group meeting

members encouraging a more passive member*
members discouraging a more passive member*
camera on/off during virtual meetings*

Regarding the third objective, i.e. how group dynamics can be influenced by members of a
group or project facilitators in order to improve problem-solving for sustainability, data from

interviews, literature, and the workshop was considered most relevant. The transcripts from the

interviews and workshop were inductively coded (Kuckartz, 2013) in separate documents using
highlighting in different colors, since this was deemed most efficient for this part of the data
analysis. The inductive coding was done through iterative reading of the data and identifying
of relevant concepts by the same researcher. Examples of inductive codes used in this part of
the study are ‘virtual/in person meetings’, ‘varying ambition levels’, and ‘setting a good

example’.




5. Results

In the following sections, the results of this study are presented. The two sections 5.1 and 5.2
correspond to the second objective, while section 5.3 relates to the third objective.

5.1 Group dynamics, performance, and creativity per observed group

The second objective in this study concerns the relationship between group dynamics,
performance, and creativity in transdisciplinary contexts. In the sections below, the results are
presented in a descriptive manner, highlighting group dynamic traits and performance qualities
that were significant for each group. The group dynamic descriptions follow the observed
categories from the analytical framework (interactions and communication, leadership and
hierarchy, emotions and emotional intelligence, and engagement and motivation), however, in
the descriptions, different emphasis is put on different categories depending on what stood out
most for each group.

At the end of each section (5.1.1-5.1.5), a visual conceptualization is displayed of characterizing
group dynamics for each group, as well as the levels of performance and creativity the group
managed to achieve (Figures 3-7). While the arrows in Figures 3-7 indicate that the performance
and creativity levels are a direct result of group dynamic qualities, it is important to note that
group dynamics is not the only predictor for group performance. This will be further elaborated
on in the discussion section. Further, the sizes of the circles in Figures 3-7 correspond to which
dimensions of group dynamics the groups expressed more clearly. Thus, a larger circle indicates
that the group showed stronger signs of that specific group dynamic element.

5.1.1 Group A

Group A displayed especially high levels of emotional intelligence (EI) compared to the other
groups. For example, during expressions of stress, insecurity, or confusion by any of the
members, someone in the group addressed it and attempted to make the other member feel
better. Furthermore, members in group A frequently responded positively to other members’
ideas through expressions such as “That’s a good idea” and “Actually, a really good point”.
There was also occasional questioning and countering of other members’ suggestions, which
sparked discussions within the group. The communication between the participating members
was often free-floating, and no sub discussions occurred. Sometimes, hot-seat communication
occurred between two members, and at other times, one of the members elaborated on a topic
for up to two minutes on their own, without any other member intervening.

In group A, three members participated most in group discussions, while one member was
slightly more passive and the fifth member barely participated in any group discussions but
attended most meetings and seemed to be listening actively. One of the active members showed
signs of positive-dominant leadership, in that they took responsibility to drive the working
process forward, but continuously included other members in decision-making and encouraged
members to voice their opinions. In the rare cases that the most passive member made
contributions to the group discussions, the rest of the group generally reacted positively.



Furthermore, during more informal conversations during breaks or at the beginning of
meetings, the positive-dominant leader made sure to include all members in the discussion
through asking them direct questions. These conversations often included all members and took
place under joking and laughter.

According to the survey to which three of the five members responded, the workload in the
group was fairly equally distributed, with all three members reporting a workload of 6-10 hours
a week on the course outside of scheduled time. Furthermore, the satisfaction within the group
seemed equal, with all responding members reporting that they felt “Very good” about the
group’s overall performance. According to observations and survey responses, the engagement
of some group members somewhat increased after the interim presentations, after hearing the
presentations from the other groups, receiving more direct feedback, and getting a clearer view
on the project. Furthermore, group A sometimes struggles with finding suitable meeting times,
and some meetings were missing one member. However, towards the end of the course, the
group managed to meet more consistently for more extended time.

Regarding the performance of group A, the teacher and TA believed that the final report and
presentation held an overall high quality. Different sections of the report were consistent, and
teachers perceived the group members as fairly even in their performance. However, the
arguments in the report were rather one-sided and could have benefitted from further nuancing
and inclusion of other perspectives. Further, the proposed solutions for an urban transformation
until the year 2050 could have been more creative and ambitious. According to the teacher, the
problem framing chosen by the group might have slightly inhibited their creative imagination
abilities. During the interim presentations, the group did not perform equally well as in the
finals, which might have motivated the group to put more effort into the project and arrive at a
high quality final presentation and report.

As can be seen in Figure 3 below, group A generally displayed high levels of EI and positive
dominant leadership, which could have been a contributing factor to the overall high quality of
the final presentation and report. Further, while the engagement level was somewhat
inconsistent at the beginning of the course, it increased steadily as the group received clear
feedback from peers and teachers, also contributing to the group’s final performance. Lastly,
the lack of creativity in group A’s solutions could have been a result of their chosen problem
framing.
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Figure 3: Conceptualization of group dynamics, performance, and creativity of group A

5.1.2Group B

Group B stood out compared to the other groups in that the engagement and participation level
of all five members was fairly equal. Group discussions were mostly free-floating, although
some parallel sub discussions between two or three members occasionally occurred. All
members seemed comfortable with voicing their opinions and questioning other members’
ideas, which sparked extensive discussions, often including several of the members. Further,
no clear hierarchy was visible in the group. At times, one or two of the members took initiative
in driving the working process forward, but this was done in a suggestive rather than dictating
manner. Thus, a sense of shared leadership was present, where decisions were made
collaboratively and group members shared responsibility and ownership of the outcomes (Sun
et al., 2023). According to Ragg (2008), in groups that value evenly distributed group
participation, members tend to balance themselves by waiting longer to speak after a lengthy
disclosure. This was observed multiple times in group B, where there were often moments of
silence after the teacher had held a lecture and encouraged the groups to start a discussion.

Early on in the project, group B fostered a habit of meeting regularly and consistently in person
to do group work. Their meetings were often two to three hours, and the attendance of group
members was high. According to the survey, to which four out of five members responded,
members of group B spent either 6-10 or 11-15 hours on the course weekly outside of scheduled
time. Towards the end of the project, however, attendance and participation somewhat dropped
in the group due to illness and traveling. However, the absent members often joined group
meetings virtually and the group continued meeting at a similar frequency. A majority of the
group members was Swedish, which led to some Swedish words being used throughout the
project when members couldn’t come up with the English word. Furthermore, some
conversations during breaks and before seminars took place in Swedish, which two of the
members could not participate in. This might have created a somewhat excluding atmosphere
at times.



In contrast to the other groups, members of group B expressed calmness with the working
process, for example through expressing “I don’t feel like it has been very hectic yet” in regards
to the workload of the project work. Further, in a survey response, one of the members wrote
“I think it was a well structured and organized course, I do not feel the “confusion” others allude
to”. However, despite the seemingly equal participation and engagement level in the group, one
of the members disclosed in the final survey that “...not everyone put the project work at similar
priority” and “...we should have spent more time on the project, especially after the final
presentations”, indicating that this member was not entirely satisfied with the group’s efforts.
Regarding the members’ perceived performance of their own project, one member rated it as
“Neutral”, two as “Very good”, and one as “Excellent”.

Regarding the performance of group B, the teacher and TA assessed the final report as having
high quality throughout, and praised the group for proposing creative solutions and tackling
challenging concepts. The creative imagination of the group was strong, their problem
reframing was comprehensive and the project touched upon multiple different aspects. The
group also performed well during the interim presentation, indicating a consistent performance
level. However, the quality of the final presentation did not quite live up to the quality of the
report or the interim presentation, and could have been more creative and ambitious.
Furthermore, the teachers believed that the group’s pathway to achieve solutions lacked some
comprehensiveness and detail, which might have been due to the fact that many of the solutions
were quite radical and futuristic, and thereby challenging to find a clear pathway to achieve.

As can be seen in Figure 4 below, group B generally displayed high levels of free-floating
communication and equal participation, which might have contributed to the high quality of the
final report and presentation. Further, group B had no clear hierarchy and held shared leadership
of the project, which Sun et al. (2023) state can directly and effectively improve creativity of
groups. Thus, the favorable group dynamics of group B could have contributed to their overall
high performance.
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Figure 4: Conceptualization of group dynamics, performance, and creativity of group B



5.1.3Group C

Group C had a clear emergent leader from the start, who together with two other members was
most active in group discussions. The fourth and fifth members were more passive in group
discussions, but seemed to be working actively on individual project-related assignments
between group meetings. One of the more active members had some attendance issues due to
traveling, and their engagement level seemed to fluctuate a bit throughout the course. From the
survey responses where four out of five members in group C replied, the workload seemed
somewhat unequally distributed between the members. To specify, one member disclosed that
they spent 6-10 hours a week working on the course outside of scheduled time, while two
members disclosed 11-15 hours and one member disclosed that they spent over 20 hours a week
on the course.

In group C, some patterns of negative-dominant leadership could be observed. It was the only
group out of the observed ones where active discouragement of other members’ suggestions
was present, often by the emergent leader. Further, the leader frequently attempted to steer the
discussions and reacted hesitantly to suggestions, indicating that they withheld power from the
group. While it was evident in other groups that members generally reacted positively when the
more passive members made suggestions, in group C, some suggestions of passive members
were also discouraged. From the survey responses, one of the members disclosed that “...it was
sometimes hard to voice my opinions. Some members had very strong opinions and confidence
in their knowledge. [...] They did not always let everyone in on the discussion”.

Despite having a clear hierarchy from the start, the hierarchy patterns in group C somewhat
changed throughout the course. This could have been due to the leader being absent for a period
of time, and actively taking a step back after receiving negative feedback from the teachers after
the interim presentations. This allowed other members to take greater part in discussions and
decision-making. Towards the end of the course, members that were previously more passive
showed some more leadership qualities, but the original leader remained present and somewhat
controlling throughout the whole course. During the final phase of the project, the leader
seemed to have more of a moderating role where they communicated with members in a
maypole interaction manner and attempted to steer the project forward, but did not oppose ideas
to the same extent. Despite showing some negative-dominant leadership qualities, the leader
was also the one who gave the most positive feedback to the other members, and encouraged
other members to speak by asking them direct questions.

Despite the unequal engagement and negative-dominant leadership qualities in group C, all
members stated in the survey that they felt “Very good” or “Excellent” with the group’s
performance in the course. Further, the members were under the impression that the other
members had similar ambition levels as themselves in the course. During meetings, the
atmosphere was often positive and humorous, and communication was most often done in a
respectful manner.

Regarding the performance of group C, the teacher and TA viewed the final report and
presentation as strong, and praised the group for having done comprehensive data collection



and reported it in a transparent way. According to the teachers, the group was able to capitalize
on the unique interests and strengths of different group members, and bring them together in
the final report. Their creative problem-solving abilities were strong, since they were able to
propose creative yet realistic mobility solutions, drawing inspiration from past solutions as well
as other cities. However, the group’s performance during the interim presentations was
significantly lower, which was communicated to the group around the midpoint of the course.
This might have motivated the group to somewhat change strategies and be able to deliver a
better result in the final presentation and report.

As can be seen in Figure 5 below, group C managed to achieve creative solutions and high
levels of final report and presentation, despite the presence of negative-dominant leadership in
the group. As pointed out by Guenter et al. (2016), high group member satisfaction can
counteract some negative aspects of group dynamics. This might have been the case for group
C, since member satisfaction with the project work was especially high. Further, the feedback
from teachers seemed to have set the group on a different track, and might have contributed to
the overall high results.
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Figure 5: Conceptualization of group dynamics, performance, and creativity of group C

5.1.4 Group D

Group D stood out compared to the other groups in that the motivation level seemed highly
unequal and overall lower than other groups. The group had issues with attendance due to
traveling, and it was the only group out of the observed ones where more than one member was
absent during several meetings. Further, it was the only group that expressed clear unexcitement
with the project work, occasionally complaining about the duration of seminars. The post-
course survey, where three out of five members replied, showed significant differences in
workload, where two members disclosed that they spent 0-5 hours a week on the course outside
of scheduled time, while one member spent over 20 hours a week.

An emergent leader was evident at the beginning of the group project. They dominated group
discussions to a large extent, and took responsibility for the working process. Regarding



leadership style, they showed some negative-dominant leadership qualities in that they
interrupted other members, held long elaborations, and argued persistently for their case even
though several of the other members disagreed with them. Overall, however, the
communication within the group was mainly friendly and respectful. The leader expressed the
desire to get a high grade in the course, which might have motivated them to take a leading
role. However, they also seemed to have a large number of extracurricular activities going on
outside of the course, which made them miss meetings and seminars, and fall behind slightly in
regards to the project work. This somewhat shifted the power dynamics in the group around the
midpoint of the course, and allowed other more passive members to step forward.

According to Guenter et al. (2016), relationship conflicts involve tension and animosity, and
are often rooted in members’ differences in personality and personal values. The unequal
motivation in group D seemed to give rise to some tension and feelings of irritation within the
group. For example, the group member who disclosed that they spent over 20 hours a week on
the course wrote in the post-course survey that “several people clearly did not care, tried to
pawn off Al generated work as their own, and generally tried to cut corners when possible. [...]
Me and the other hard working group member wrote the majority of the report, or [...] had to
heavily edit most of it”. Further, they disclosed that “several members of my group made the
project extremely difficult, including going on vacation and being inaccessible during the final
stages of the project, having not finished any parts of their writing [...]”. The members that
responded to the survey seemed generally unsatisfied with their overall group performance,
rating it as “Poor” or “Fair”.

Regarding the performance of group D, the teacher and TA praised some of their ideas as
creative and unique, especially regarding their focus on achieving a just transition into a
sustainable urban future. However, the report was somewhat inconsistent in quality, and the
teachers stressed that the group did not succeed in integrating some of the interesting aspects
that they had brought up during seminars and the final presentation into the report. Further, the
group did not transparently disclose central aspects of their data collection methodology.
During the interim presentation, however, the teachers viewed the group as fairly strong and
communicated to the group that they were positively intrigued by their ideas. Thus, the group
did not quite manage to maintain the quality of their project from the midpoint to the end of the
course.

As can be seen in Figure 6 below, group D is an example of a group that experienced issues
with group dynamics, for example through highly unequal motivation levels and feelings of
tension and animosity between group members. This might have affected their performance in
the course, since the final report was inconsistent in quality and some central aspects were
missing. According to Guenter et al. (2016), when members perceive their group as functioning
poorly, task conflicts are more prone to develop into relationship conflicts, which might have
been the case for group D.
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Figure 6: Conceptualization of group dynamics, performance, and creativity of group D

5.1.5Group E

What stood out in group E were high levels of agreeableness and a positive atmosphere during
group meetings through e.g. smiling, giggling and joking throughout discussions, which gave
rise to positive emotions but might have made the group especially susceptible to groupthink.
In group E, three members were more active in group discussions, while two members were
more passive. Out of the three active members, one of them was an outspoken emergent leader
who had agreed to take a leading role due to higher ambition levels in the course. Between the
three most active members, communication was mostly free-floating, especially during in-
person meetings. During virtual meetings, however, the communication took more of a maypole
or hot seat shape, where the leader was most active and directed questions to other members.
Group E’s meetings were often focused and productive, with no observed off-topic discussions
during meeting time.

The emergent leader in group E displayed both positive-dominant and negative-dominant
qualities. For example, they frequently invited other members to voice their opinions through
asking engaging questions such as “How do we...?”, “Why have we...?”” and “What is the...?”.
Further, they usually listened actively and took other members’ suggestions into consideration.
However, at times, the leader seemingly took control of the working process and steered the
discussions in a direction they thought was adequate, despite other members expressing clear
concern and skepticism. Further, the leader occasionally asked leading questions which the
other members agreed on without countering their claims. Examples of these were “Do we think
that cars are better suited for variabilities in weather?”, “Is it maybe easier to have four
dimensions and not so many?”, and “...is that what everyone was thinking as well?”.

Aside from leading questions, members of group E posed a high number of clarifying questions
and statements during discussions, such as “Do you mean that...?”, “What do you mean by...?”
and “I don’t understand why...”. According to Toseland (2004), the most effective way to
reduce the risk of misunderstandings in communication is to provide immediate feedback about



the meaning of what someone else just said, for example through asking questions such as “Did
I understand you correctly?”. Thus, group E displayed an example of that.

Regarding engagement level in the group, it seemed to be differing slightly between members.
In the post-course survey, which four out of five members responded to, some members
disclosed that they spent 0-5 hours a week on the course outside of scheduled time, while other
members disclosed 6-10 hours or 11-15 hours. The members also stated explicitly that their
ambition levels were either higher, lower or in between other members’, for example stating
“[my ambition and engagement] was higher, and I led my group through the work as a result”,
or “my ambition level was a little lower than the others, but I tried to not let it affect my/our
performance”. Furthermore, the satisfaction with the group work was also quite scattered, with
some members rating their own performance as “Fair” and “Neutral”, and other members rating
it as “Very good” or “Excellent”. Some feelings of tension and irritation were obvious from the
survey responses, but they seemed more directed towards the course content and structure rather
than the other group members. For example, one member stated that “we were extremely
overwhelmed by time and confusion about the project, and then we had to sit through seminars
that didn’t give us a good understanding of mPB or our own work”, and “the course has
potential, but right now it’s extremely unenjoyable because of the time requirements and lack
of direction”.

Regarding the performance of group E, the teacher and TA believed that the final presentation
and report held overall high quality. The group managed to conduct a comprehensive
stakeholder analysis and come up with unique and creative ideas. However, the group did not
quite manage to communicate how the iteration between the different modules had happened
throughout the project, which made the report slightly inconsistent. Further, the teachers
believed that the quality of the later modules in the mPB framework were slightly weaker than
the earlier ones, potentially due to lack of time towards the end of the project.

As can be seen in Figure 7 below, group E generally displayed high levels of agreeableness and
differences in ambition levels between members, which might have led to a slight groupthink
effect and contributed to the inconsistencies in the final report. Further, there was a clear
hierarchy and signs of both positive-dominant and negative-dominant leadership. However, the
overall group performance was high, and the group generally displayed positive group dynamic
qualities such as respectful communication and positive emotions.
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Figure 7: Conceptualization of group dynamics, performance, and creativity of group E

5.2 General insights about group dynamics and problem-solving

Despite the group-specific findings, some general patterns of leadership, engagement,
interactions and group work in transdisciplinary courses were obtained from the interviews,
survey, and workshop. They are presented below.

5.2.1 Differences in engagement and ambition levels — a central aspect

From the findings, it was clear that the member who emerged as an informal leader of the group
was often the member with the highest ambition in achieving a high grade. In group E, it was
even explicitly decided in the beginning of the project, when the members were discussing their
ambitions in the course, that the member with the highest ambition would take a leading role.
In contrast, some students expressed that the leading role was “‘forced’ upon them even though
they were reluctant to take it, the reason for this being that no one stepped up as an emergent
leader at the beginning of the project, and they felt pressured to take control in order to drive
the project forward. In these cases, the “reluctant” leader was also the one who had the highest
ambition in the group, but was not entirely comfortable with taking a leading role.

Regarding engagement and motivation, some members felt like the ambition levels of other
members in the group influenced their own ambition level, and here, some contrasting attitudes
could be observed. To specify, some members felt that when other members were outspokenly
aiming for a high grade in the course, they felt motivated to perform better, even if they
themselves were not initially motivated to get a high grade. This was due to solidarity reasons,
that they did not want other group members to have to carry a larger workload, and therefore
their own motivation level was boosted. On the other hand, some members felt that they started
with high ambition levels, but the social loafing and free-riding by other less engaged members
made them lose motivation and thereby engage less in the project. This is an example of the
sucker effect, where high-performing members deliberately do less in group work to not be
taken advantage of by the other members.



In groups with varying engagement levels, some of the more active members felt reluctant to
criticize or question ideas from less active members, since they ultimately wanted to boost their
motivation and encourage them to participate more, and they were afraid that any questioning
would discourage them further. However, members who experienced this realized themselves
that it was likely harmful for the group’s creativity and problem-solving process, since it led to
a form of groupthink effect, where they let the ideas of less active members pass without
undergoing scrutiny.

5.2.2 Time frame and grading approach - a limiting factor

Regarding working with the modular participatory backcasting (mPB) framework, some
students felt limited by the time frame and pacing of the course, as well as the grading approach.
To specity, the mPB framework encourages participants to work thoroughly with problem
formulation, reframing the problem, and mapping the current situation in order to properly
understand the problem before moving on to solutions. Since most students in the course had
an engineering background, many were used to focus solely on achieving solutions, and not
critically question and reformulate the problem formulation. While many students found it
interesting and valuable to spend more time on understanding the problem, they expressed
concern with the fact that university courses are often result-focused rather than process-
focused, which limited their abilities to spend adequate time on the early modules of the mPB
framework, which largely focused on problem formulation and reframing. This further connects
to the grading approach of the course, since students are largely graded on the final results of
the project rather than the process on arriving there.

In other words, students felt like they somewhat rushed through the early modules in order to
get ahead in the time schedule, hoping to be able to spend more time on the final presentation
and report, which constituted the biggest part of the grade. However, some students realized in
hindsight that this approach did not necessarily lead to better outcomes, since the early modules
were fundamental for the rest of the mPB process, and spending inadequate time on them would
rather inhibit the process. In some cases, students expressed that they wished that they had
focused more on the early modules, even if it meant that they fell behind in the schedule, in
order to achieve better results later in the process.

Regarding the ability to influence group dynamics to create more favorable conditions for
problem-solving, which will be elaborated on more in the next section, some students expressed
concern with the fact that the groups are temporary, and that it might therefore not be worth it
to put in significant efforts to improve group dynamics. For example, one student expressed in
an interview that “everyone in the group has a responsibility to improve group dynamics, but
you don’t always have the energy to do it, because it’s just a course and it might not be worth
it”. Further, other students expressed that they believe it is just a “matter of luck” if you end up
in a group where the group dynamics are favorable, rather than something they can influence
themselves.



5.3 Influencing group dynamics for improved problem-solving

The third objective in this study concerns the ability for members of a group or project
facilitators to influence group dynamics in order to improve problem-solving for sustainability.
The motivation behind the third objective was the reflection regarding whether it is possible to
influence group dynamics in temporary groups, or if it is merely a “matter of luck” whether
participants end up in a group that has favorable group dynamics for problem-solving or not.
In this study, the large part of the workshop with students was focused on possibilities and
strategies to manage group dynamics in temporary groups in order to create better conditions
for problem-solving. The findings for the third objective, which are based on results from the
workshop, as well as the literature and the survey, are presented below.

5.3.1 Influencing leadership and hierarchy

Regarding leadership, the situation can vary greatly depending on who takes the lead and what
leadership qualities they display. As mentioned in previous sections, some members take a
leading role more willingly, while some feel pressured to take it because no one else in the
group takes initiative. According to student experiences, there might be the case that more
reluctant leaders show stronger signs of positive-dominant leadership, since they will
constantly attempt to encourage other members to take more responsibility, and promote a sense
of co-ownership of the project, since they did not desire the leading role or responsibility in the
first place. Willing leaders, however, might be more prone to display signs of negative-
dominant leadership, since they might have taken the leading role because they have a desire
to control group outcomes.

However, students express that it’s common for emergent leaders to possess both positive-
dominant and negative-dominant qualities, and they believe that negative-dominant leadership
can sometimes be beneficial for group outcomes in that it makes the project work more efficient.
Some also testify that they have experienced group projects where the “official” emergent
leader, i.e. the member who is viewed as the leader by the other members, displays more
negative-dominant leadership qualities, while another member displays more positive-
dominant leadership qualities without officially taking a leading role, and that these two co-
exist without significant tensions between each other.

As an emergent leader, students emphasize the importance of taking responsibility for group
processes, but also recognizing the need to step back once a structure is established. If a
negative-dominant leader is present in a group, one can attempt to balance their leadership style
by taking on a more lowkey positive-dominant role and, in the best case, co-exist in different
roles. One can also attempt to challenge or call out the negative-dominant leadership qualities,
and encourage other members to voice their opinions. For example, a member from group C
disclosed in the survey that “Some people were more comfortable with speaking up than others,
which led the enthusiastic and sometimes assertive discussion to result in an excluding
atmosphere. When I had identified this group dynamic, I tried to make sure everyone had a
chance to share their thoughts by actively asking them questions, sometimes interrupting
whoever was currently talking”.



5.3.2 Influencing engagement and motivation

Students in the workshop agree that one of the most problematic aspects of group processes is
when engagement levels differ, which aligns with authors such as Kichuk & Wiesner (1997),
stating that heterogeneity of conscientiousness (the ability to be thorough, organized, hard
working and responsible) within a group is often negatively related to task outcomes. Students
further agree that it is difficult to change the motivation level of other participants, or that this
would require efforts so significant that they are not worth putting time and energy on in
temporary groups. However, they point to some aspects that may help to increase overall
motivation within the group, including being a good example for other group members by
putting in high effort, attempting to schedule in-person meetings often and consistently, and
connecting on a more personal level through setting aside time for talking about off-topic
subjects.

In the workshop, the issue of group contracts was discussed, meaning that group members
discuss their different engagement levels and ambitions at the beginning of a course, and an
agreement is made that the members can refer to throughout the course. Some different opinions
about group contracts were raised, for example, some students believed that it is beneficial to
discuss ambition levels at the beginning of a project, so each member knows what they can
expect from each other, and the risk for tension and frustration later on in the project is reduced.
Further, one student emphasized that if you know the reason behind a person’s engagement
level, it is easier to accept it. For example, if one member is striving for a high grade because
of a certain career goal they want to achieve, and one member just wants to pass the course
because their family situation takes up a lot of their time, it is easier to understand and respect
each others’ ambitions and efforts in the project.

However, some students pointed out the issues with group contracts, emphasizing that there are
no ways to enforce them if problems arise later in the project, i.e. if they are voluntary and not
tied to any consequences. Further, discussions about ambition levels at the beginning of the
course might not reflect the actual engagement of members throughout the project, since
members might want to adapt to group norms at early stages of the project. Thus, if some of the
members disclose that they are striving for a high grade, other members that are less driven by
grading might still claim that they are also highly motivated, only to be accepted by other group
members.

According to Toseland et al. (2004), teachers or facilitators of transdisciplinary projects can
attempt to avoid motivational problems by increasing members’ personal stakes in a group. For
example, they can help members to perceive the meaningfulness of the task, how they will
personally benefit from being actively engaged, and how their active engagement will benefit
others. This can be done through making groups smaller, clarifying group rules, setting high
standards, being a role model, and helping members to believe that their fellow group members
are capable and willing to contribute.



5.3.3 Influencing interactions and communication

According to Toseland et al. (2004) and Ragg (2008), free-floating communication where
members interact frequently and evenly distributed is preferable in group processes. However,
the findings from the workshop suggest that free-floating communication can be hard to enforce
if it doesn’t happen naturally, simply because people have different personalities and are more
comfortable with speaking up spontaneously than others. However, there are things one can do
to create favorable conditions and increase the chance for free-floating communication. For
example, students point to the need to create a “safe space” for members by actively listening,
respecting and considering other members’ ideas and thereby encouraging all members to
participate. Further, students point to the benefits of meeting with the whole group regularly
and preferably in-person rather than virtually.

On the other hand, students believe that the free-floating interaction pattern might not be ideal
in all cases, and point to the value of the round robin interaction pattern, where members take
turns talking in a structured manner. This form of interaction might encourage more shy
members to voice their opinions, and could be combined with free-floating interaction for more
favorable interaction outcomes. This aligns with the statement by Toseland et al. (2004) that
reserved group members may benefit from go-rounds because they are expected to speak when
it is their turn. Further, Toseland et al. (2004) argue that reserved members can be encouraged
through direct acknowledgement and praise, while the communication of dominant members
can be reduced through general directing of communication to others.

Regarding groupthink, students believe that it can be avoided by not presenting complete ideas
to the rest of the group members, but instead making more open-ended suggestions that people
cannot just agree or disagree with, but that need to be complemented through discussion.
Further, the students point out the risk that members might be more prone to agreeing with
statements if they suspect that disagreement will cause any type of aggression or hostility,
connecting back to the importance of creating a safe space within groups.

5.3.4 Influencing emotions and emotional intelligence

Regarding emotional intelligence, findings from the workshop indicate that in-person meetings
are superior to virtual meetings when it comes to recognizing and managing other members’
emotions. Some students believe that showing and talking about one’s own emotions is one of
the best ways to draw out sentiments from other group members and be able to explicitly
address them. Further, as described in section 4.1.1., students in the TASI course were
encouraged to fill in a weekly “emotions wheel” regarding their overall feeling in relation to
the project work. While some students appreciated this routine and stated that it made them
actively reflect on their own emotions, some of them would have wished for more formal
discussions around the reported emotions, as well as validation as to why they might be feeling
in a certain way.

As previously mentioned, students within the engineering field who are not used to dealing with
wicked problems and ambiguity regarding problem formulations may experience feelings of



frustration and anxiety when attempting to address such problems. According to Lénngren et
al. (2021), engineering students should therefore receive explicit teaching regarding the role of
emotions in problem solving and how to actively use and communicate their emotions.

6. Discussion

In this section, the findings of the study are discussed in relation to the theory presented in the
background and theoretical framework.

6.1 Linking group dynamics, performance and creativity

While it is difficult to establish to what extent group dynamics influence group performance
and creativity, the results from this study indicate that there could in fact be an interrelation
between these factors, which aligns with previous research (e.g. Braun et al., 2020; Chang et
al., 2012; Lee et al., 2019). For example, group B, which displayed patterns of favorable group
dynamics in the form of e.g. shared leadership, equal engagement, positive emotions, and free-
floating communication, managed to produce highly creative and advanced end-results and
performed well in the final report and presentation, while group D, which displayed some
patterns of negative-dominant leadership, unequal motivation levels and feelings of tension and
animosity, did not perform equally well and delivered less consistent results. Naturally, group
dynamics is not the only predictor for performance and creativity of groups, but appears to be
a contributing factor in the case of the observed groups. Other aspects that could have
contributed to the performance and creativity of the groups, but were not taken into
consideration in this study, are e.g. time frame of the project, availability of supervision by
teachers, prior knowledge of group members, and accessibility to stakeholders.

Regarding groups C and E, they both managed to produce high-quality reports and
presentations with unique and creative solutions, despite experiencing some issues regarding
group dynamics. For example, some negative-dominant leadership qualities were observed in
both groups, and in group E, the motivation levels were largely unequal. Further, group C
displayed some patterns of unsupportive communication through interruptions and
discouragement of other members’ suggestions. Nevertheless, the groups managed to perform
well in the end, indicating that the patterns of unfavorable group dynamics did not in fact have
as negative effects as expected, or that other aspects of group dynamics compensated for the
negative effects. For example, as mentioned in section 3.2.4, group member satisfaction can
have a neutralizing effect on negative group dynamics, which might have been the case in group
C where group member satisfaction was especially high. As for group E, the group consistently
displayed high levels of agreeableness, positive emotions, and respectful communication,
which are factors that might have counteracted potential negative dynamics. Further, input from
teachers and peers throughout the course seemed to have had an impact on some groups’
motivation levels, sometimes changing the direction of their projects.

Another possibility is that the group dynamics qualities that were perceived as negative by the
researcher did not in fact have a significantly negative effect on the group outcomes. For



example, what might have been interpreted as discouragement by the researcher might not have
been perceived as equally negative by the receiver, but might instead have contributed to the
group discussions and even counteracted groupthink effect. Further, some of the negative-
dominant qualities, such as steering discussions and instructing other members, might not have
been solely negative for the group process and outcomes, since they may have contributed to
more efficiency and a clearer sense of direction in the project.

Regarding performance and creativity, there are limitations in how these factors were assessed.
In this study, the performance and creativity of the groups were largely based on the grading
criteria of the course combined with the subjective judgements by the teacher and TA. Since
performance and creativity are ambiguous terms, they can be interpreted in different ways, and
the biases of the teacher and TA might have influenced the grading of the groups. Further, the
teacher and TA were aware of the focus of this study throughout the whole course, which might
have affected their judgment about the groups’ performance levels. To specify, even though the
results from this study were not communicated to the teacher and TA prior to grading, they
were aware of some of the internal dynamics in the groups through their own interactions with
them, which might have led them to subconsciously see well-functioning groups as high
performing, and vice versa. If other criteria for success or interpretations of performance and
creativity were applied, or if someone else was asked to evaluate the performance and creativity
of the groups, the outcomes of the groups might have been evaluated differently.

Overall, all groups observed in this study performed generally high, even though there were
some differences in performance and creativity levels. Furthermore, there were no drop-outs of
students in the course. This can be an indication that the teacher and TA in fact managed to
create a course environment where the groups were able to thrive and foster generally favorable
group dynamics. For example, the group activities in the beginning of the course, the classroom
settings, and the weekly filling out of the “emotions wheel” (see section 4.1.1) may have
promoted group bonding and a sense of security in the classroom, which allowed for generally
functional groups. Thus, the overall awareness and attention to group dynamics by teachers
may have facilitated the formation of favorable group dynamics for sustainability problem-
solving within the groups.

6.2 Abilities to influence group dynamics in transdisciplinary settings

As mentioned in the end of the previous section, teachers’ awareness and attention to group
dynamics may facilitate the formation of favorable group dynamics for sustainability problem-
solving in transdisciplinary settings. In fact, as indicated by the findings in section 5.3, teachers
or facilitators of transdisciplinary projects may play an important role in addressing group
dynamics and teaching students or participants about the relevance and importance of it, for
example through explaining the role of emotions in problem solving, or assisting them in
avoiding motivational problems. Considering that students often feel strong feelings of
frustration and insecurity when dealing with wicked problems (Lonngren et al., 2017), and that
these are the types of problems that transdisciplinarity aims to address, it might be valuable for
teachers or facilitators to address this early in the process and provide support and reassurance.



Furthermore, according to the findings of this study, some groups in the course experienced a
shift in group dynamics after receiving feedback from teachers and peers, leading to a boost in
motivation. For example, group A experienced an increase in engagement after the interim
presentations when they got direct feedback from teachers and peers, setting them on a different
track and potentially contributing to their overall high performance. Thus, this indicates that
feedback and communication between teachers and groups can have significant effects on
group dynamics.

Aside from teachers and facilitators, the results from this study indicate that it is possible for
group members to influence the internal dynamics in their groups, for example through
challenging negative-dominant leadership styles and giving positive reinforcement to other
members. While it can be difficult for individual group members to fundamentally change
certain aspects of group dynamics, such as engagement levels and interaction patterns, some
basic awareness and knowledge about group dynamics might still motivate members to take a
more active role in attempting to influence the dynamics within the group. In fact, the mere
awareness that group dynamics play a significant role for the overall performance of the group
might encourage some members to put in more effort to create group dynamics that are
favorable for problem-solving, if they are motivated to perform well. However, results indicate
that in temporary groups, participants are not equally eager to put in efforts to improve group
dynamics, since the groups will eventually disperse. In fact, some feel a sense of hopelessness
and that it is just a “matter of luck” if you end up in a group where the dynamics are favorable,
rather than seeing group dynamics as something that can be influenced by the members
themselves. This somewhat agency-inhibiting attitude by students points even stronger to the
need to increase the awareness about the importance of group dynamics and how it can be
influenced.

Something that stood out in the findings was the distinction made between in-person and virtual
meetings in building favorable group dynamics. To specify, several times during data
collection, students pointed to the disadvantage of virtual group meetings in promoting
favorable group dynamics. For example, findings indicated that students found it easier to
recognize and respond to other members’ emotions during in-person meetings, and that this
was highly challenging during virtual meetings. Further, observations showed that interaction
patterns changed during virtual meetings, going from free-floating towards patterns of hot seat
or maypole interactions, and students disclosed in interviews that they felt that members who
had their cameras turned off during virtual meetings were less engaged in the overall project.
However, it was also stated that the ability to have virtual meetings made it possible for the
whole group to meet more regularly, which is also an important aspect for the promotion of
favorable group dynamics.

6.3 Contributions and limitations of this study

In this study, a theoretical framework was constructed to assess and evaluate group dynamics,
performance and creativity of small groups through ethnographic research. The study included
both theoretical analysis of group dynamics elements and how they are interrelated, as well as



a practical case study where the framework was applied. The framework in itself can be
regarded as a valuable contribution to the literature on group dynamics, since it provides a
conceptualization of group dynamics relevant for complex problem-solving, and a unique way
of applying it through ethnographic research. The framework has potential to be adopted and
applied in similar case studies by those interested in evaluating group dynamics, performance
and creativity in transdisciplinary settings. Naturally, however, time constraints and
unavoidable biases by the researcher may have affected the amount and character of the data
collected to construct the theoretical framework, and therefore, the framework would likely
benefit from further research and potential modifications. Furthermore, it would be beneficial
if more than one researcher is involved in the interpretations of the collected data based on the
framework.

Some limitations can be identified that might have reduced the robustness of the results in this
study. For example, time constraints and the fact that the research was carried out by a single
researcher led to unavoidable biases and the amount of reviewed literature being relatively
small. However, out of eight student groups in the TASI course, five were observed, and enough
data was collected to be able to draw conclusions in relation to the objectives of the study. On
the other hand, the complexity of issues such as group dynamics, performance and creativity
led to uncertainties in the results, and challenges in drawing clear conclusions. Lastly, all types
of theory building can be seen as simplifications of reality where information is lost throughout
the process of reducing complexity, meaning that the conclusions of the study could be
questioned and countered.

To conclude, this study brings together theory from fields such as transdisciplinarity, project
management, small group dynamics, and pedagogics in an innovative way. The special
emphasis on group dynamics is what makes the perspective of this study unique and a valuable
contribution to the fields of transdisciplinary and education for sustainable development (ESD).
The theoretical framework presented in this study provides a comprehensive conceptualization
of group dynamics aspects relevant for complex problem-solving, and could potentially be
transferable to similar case studies. However, further research on the topic of group dynamics
in transdisciplinary settings would be required to draw any more robust conclusions. For
example, it could be valuable to assess the knowledge, skills, and personalities of every
individual group member more in detail, or further investigate other predictors for performance
and creativity than group dynamics.



7. Conclusion

The purpose of this study was to construct a theoretical framework for the evaluation of group
dynamics, performance, and creativity of temporary groups through ethnographic research, and
apply it to student groups attempting to address local sustainability challenges within a
transdisciplinary-oriented university course. Further, this study investigated potential
techniques to facilitate favorable group dynamics for improved problem-solving. Previous
research has shown that group dynamics are significant for the performance and creativity of
small groups addressing complex issues, which this study further supports. More specifically,
groups displaying favorable group dynamic qualities performed well and came up with creative
solutions, while groups experiencing issues with group dynamics delivered more inconsistent
results. Regarding the ability to influence group dynamics, it can be concluded that while it can
be hard for individual group members to fundamentally change the internal dynamics of a
group, alterations to e.g. communication, leadership, and emotional support can be attempted
to improve the internal dynamics and potentially performance of the group. Further, facilitators
of transdisciplinary projects can attempt to raise awareness about group dynamics and provide
motivation and support for groups attempting to deal with wicked sustainability problems.

This study brings together theory from fields such as transdisciplinarity, project management,
small group dynamics, and pedagogics in an innovative way, and the certain emphasis on group
dynamics is what makes the perspective of this study unique and a valuable contribution to the
fields of transdisciplinary and education for sustainable development (ESD). The theoretical
framework developed in this study provides a comprehensive conceptualization of group
dynamics aspects relevant for complex problem-solving, and could potentially be transferable
for answering similar questions in other courses. However, time constraints, biases by the
researcher, and the complexity of issues such as group dynamics and performance somewhat
limits the robustness of the results in this specific study.
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Appendix |: Interview questionnaire

In this appendix, the questionnaire used for the semi-structured interviews is presented.

e How would you describe the atmosphere in the group?

o

o

How is the participation/engagement, are everyone actively participating or
are some members less involved?

Are some members more ambitious than others? Did that create tension?
Is there a hierarchy with a clear leader or more of a flat hierarchy?

Did someone in the group dominate group discussions, was it hard to go
against that person?

Are you mostly talking about topics related to group work or also other
informal topics?

Were group discussions productive/fruitful, or were they often halting/long
periods of silence/lack of initiative?

e How do you feel like the group dynamics affect the creativity/critical thinking/problem
solving in the group?

o

o

Is there a lot of agreement or are people comfortable with questioning each
other’s ideas?

Are group members open to new and innovative perspectives or more stuck
with their initial ideas?

Regarding conflicts/disagreements, are there often constructive dialogues or
have people been personally offended during disagreements?

e How do you feel about the mPB framework?

@)
@)

o

What has been easy/hard to understand?

How has it felt to spend more time with the problem formulation and not
moved faster towards solutions? Has it been hard? Have you still thought
about solutions early on in the process?

Have you gone back and forth between the modules, and in that case, has
that happened spontaneously or planned?

e How guided is your group by the grading criteria?

O O O O O

Do you care about getting a high grade in the course?

Are you often checking grading criteria?

Does grading often come up in group discussions?

Do you make group decisions based on grading criteria?

Do you feel like grading criteria is somehow inhibiting your ability to be
creative and take risks in the project work?

e Do you feel like the content of the course has supported group dynamic
development?

e What would you have wished for from the course in order to improve group dynamic
development?



Appendix ll: Survey questionnaire

In this appendix, the questionnaire used for the post-course survey is presented.

Thank you for participating in this survey about impressions and experiences from the group
project in the course Transdisciplinary Approaches to System Innovations. The survey is
anonymous and the answers will be used as input to Sigrid's Master thesis. The group
names will be anonymized before using, and the responses to this survey will not in any way
influence your grading. Try to recollect your experiences from the beginning to the end of the
course. Feel free to give shorter or longer answers depending on how much you want to
share. Concrete examples are welcome.

e What group did you belong to during the course?
o Mandatory, single-choice question with the course groups as alternatives.

e How many hours did you approximately spend on the course per week, outside of
scheduled time?
o Mandatory, single-choice question with the alternatives “0-5 h”, “6-10 h”, “11-
15 h”, “16-20 h”, and “>20 h”.

e How big was your total official study- and workload during the time of the course?
(100% workload corresponding to 15 credits worth of courses or 40 h work weeks)
o Mandatory, single-choice question with the alternatives “Less than 100%”,
“Exactly 100%” and “More than 100%".

e What was your overall feeling about your group’s performance during the course?

o Mandatory, single-choice question with the alternatives “Poor”, “Fair”,

“Neutral”, “Very good”, and “Excellent”.

e Was it hard to find meeting times that worked for everyone in the group? Did it affect
the attendance of group meetings?
o Voluntary, free text question.

o Did you feel like your ambition and engagement in the course was similar to the other
members in your group? If not, how did it differ?
o Voluntary, free text question.

e Did you feel like you could express your thoughts and ideas to the other group
members without being judged?
o Voluntary, free text question.

e How did the other members in your group generally react when you made
suggestions about the project work?
o Voluntary, free text question.

o Did you feel a sense of irritation, frustration or anxiety at any time of the group
project? What made you feel like that?
o Voluntary, free text question.

e Did you feel a sense of joy, relief or exhilaration at any time of the group project?
What made you feel like that?
o Voluntary, free text question.



Did you feel like the level of engagement and participation in your group changed at
any time of the course? In that case, how and when?
o Voluntary, free text question.

What were your impressions regarding hierarchy and project management in your
group? Did certain members take the lead or did you share responsibilities evenly?
o Voluntary, free text question.

In what ways do you feel like this course is different from previous university courses
that you have taken?
o Voluntary, free text question.

Is there anything else you would like to add regarding your experiences from the
group work in this course?
o Voluntary, free text question.



