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Abstract: This paper explores how Engineering students and Work and Welfare students reflect upon
their own engagement in a one-week cross-disciplinary project. To develop a better understanding of
what unfolds during these activities we collected data through anonymous surveys two consecutive
years. Data from these 141 respondents were analysed using a learning history approach and are
presented as narratives. Results show major disruptions and conflicts driving the student projects,
exposing inviting confrontations, social identity threats, managing diversity, and friction of ideas.
Whereas this in many cases led to new and better project solutions, these real-world experiences
raise awareness of the need for tools and methods for training students. The aim of the paper is to
learn from students’ experiences through narrative distance, and fill a gap in the literature between
problem-based learning (PBL) and the learning history method. Discussing different experiences of
cross-disciplinary teamwork through the explanations of these theories, we also lay out potential
questions for future research on the topic.

Keywords: cross-disciplinary student teams; conflicts; stereotypes; leadership; friction of ideas;
problem-based projects

1. Introduction

Each year students at Østfold University College in Norway participate in a social
innovation project. The students come from the programmes Innovation and Project
Management at Faculty of Engineering (“IPL” students), and Work and Welfare at Faculty of
Health and Welfare (“AVF” students). This learning project is open, where interdisciplinary
teams decide target groups, aims, ideation and prioritization of ideas, develop a solution,
and finally present their concept in a competition with minimal tutoring from staff.

The aim is problem-based learning (PBL) in cross-disciplinary teams, unfolding nar-
ratives according to different parties’ perspectives. This cooperative perspective on PBL,
based on Vygotsky’s social development theory [1], individuals depend on their group to
achieve common goals, and learning is achieved through collaboration, interaction, and
shared understanding [2]. According to Schmidt, van der Molen, Te Winkel and Wiljnen [3],
PBL is understood as a constructivist approach to learning, and as a learning-to-learn
process. Generally, PBL has six defining characteristics: (1). The use of problems as the
starting point for learning, (2). Small-group collaboration, (3). Flexible guidance of a tutor.
Because problems steer the learning in such curriculum, (4). Numbers of lectures are
limited, (5). Learning is to be student-initiated and finally, (6). Ample time for self-study
should be available [3] (p. 228). Students have to organize learning both individually
and in groups, including management of time and information [3]. PBL works best when
students and tutors understand the various factors that influence learning and are aware of
their roles [4] (p. 1). One key factor that can influence success is student motivation for PBL
and how they respond to being immersed in the process [4] (p. 3). The problem comes first
in PBL and needs to be explained in terms of a theory, an underlying principle, process,
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or mechanism [3] (p. 228). In this article, we use a narrative history approach. Narrative
distance is defined as the cognitive or emotional space afforded by indirect communication
that invites listeners to make sense of content [5]. Through this article we also want to:
(1) Create a narrative distance to the learning histories presented; (2) Through narrative
distance support transformative learning experiences [6]. In this regard, this article in-
vites the readers to draw conclusions for themselves and use the narratives to support
learning [6]. The readers must in other words interpret the meaning of the narrative for
themselves since they are about the students and their learning histories. The narrative
distance, emotional or cognitive, allows the readers to decide how they will make sense of
the content of the narrative [7].

Gilbert [8] reports frequent use of interdisciplinary programs engaging social work
students with different disciplines, but a noticeable lack of collaboration between social
work and engineering disciplines. Digital solutions in particular, and re-thinking social
work in general, demands knowledge of how such collaborative work is experienced.

IPL students employ teamwork as their standard method of work, whereas AVF
students use individual study methods with less teamwork. This project occurs in IPLs’
first and AVFs’ third year, but it is the first interdisciplinary project for both classes. The
collaborative focus is two-dimensional—one being to collaborate with other students in
general, the other to collaborate with students from a different unit, in this case even a
different faculty. The first-year IPL students are early in their discipline-specific education,
and the implications of this must be considered regarding the assumption of the teams
being truly cross-disciplinary. One major implication is that a student’s development of
their professional identity affects their own well-being, and the relationships they form with
fellow students [9]. Monrouxe [9] (p. 40) describes professional identities as “contested and
accepted through synergistic internal-external process of identification that is constituted
in and through language and artefacts within specific institutional sites”. The students’
learning histories can provide better insights into how we might develop their learning
experiences, facilitating their development of a professional identity [9].

The aim of this paper is to learn from students’ experiences and fill a gap in the
literature between PBL and the learning history method, unfolding narratives according to
different participants. The research question is the following: How do interdisciplinary
teams affect problem-based projects?

2. Materials and Methods

This study employs the learning history method [10–14] as format for distributing
students’ experiences from the project. Learning history is both process and result, and
includes individual, organizational, and project feedback loops.

This method can help organizations increase awareness of their own learning and
stimulate dissemination of these in the contributing organizations. "The virtue of the
learning history text is that it provides a common experience that can be discussed and
assessed at different times and places" [14].

The learning history method is anchored in organizational development and the co-
generative model emphasizing participation, creating arenas for communication, reflection,
practices, and actionable knowledge [15]. It is a retrospective account of practices and
events and understood in itself as an arena for reflection and learning, or may be read and
interpreted in an iterative process.

Four elements combined form the basic design criteria [14] for this research methodol-
ogy:

(1) Multi-stakeholder co-design around notable accomplishments;
(2) Insider/outsider teams leading reflective interviews;
(3) Distillation and thematic writing;
(4) Validation and diffusion with original participants and salient others.
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The project learning history is written in a unique structured format (see Chapter 3
Results), pairing participant statements and researcher interpretations of the statements,
unfolding narratives according to different voices in the project [12].

Most noticeable in the format is the jointly told story in the two-column format linking
interpretations and comments with the participants narratives. Except for this, the method
has a lot in common with other types of qualitative data analysis, which gave us researchers
common grounds for collaboration on this particular study. Our analysis combines the
learning history format with traditional thematic analysis [16] to make a coherent approach
and include all four academic disciplines represented by the authors (physics, engineering,
social work, and sociology).

The project has been going on for several years, with systematic evaluation conducted
during the last two. Each student in the twelve cross-disciplinary teams of third year
AVF students and first year IPL students was sent a questionnaire (N = 197), collecting
141 answers (year one—55 of 96, year two—89 of 101). Our interest are solely their
experiences told through the stories, so the answers distributed among the researchers were
anonymous. In accordance with the provisions of the Personal Data Act and the Norwegian
Social Science Data Services (NSD) gender, age, programme, or other characteristics are
not collected.

All students were requested to participate in the study by e-mail, but it was made
clear this was voluntary, hence some are missing from the total number of students. The
survey had three open questions:

(1) What have you done in the project?
(2) What have you understood from the experiences?
(3) What is your next step to explore the issues?

The open-ended rich text format allowed for respondents’ reflections on the different
questions, so the data are more qualitative than quantitative, hence our line of analysis.
SurveyXact was used for the data collection to keep it anonymous—this is an online system
allowing for anonymous respondents and rich text format narratives suitable for our
research design.

Participating student are all speakers of Norwegian or other Scandinavian languages,
therefore, the survey was in Norwegian and so were the initial analysis and discussion
among the authors. Each author translated data used in different analyses and produced the
different tables of learning histories, thus, these are not necessarily coherent in style. This,
to reflect the original material behind each section and giving the readers an opportunity
for a wider interpretation of the stories, is in line with the concept of learning history as a
method.

A first reading and sorting of all data through a simple coding process, marking
the recurring themes in the texts, was conducted by each researcher individually, before
meeting up for a collaborative analysis and initial discussion. In this first joint meeting,
to be able to utilize the research group’s interdisciplinary composition, we opted for the
solution of each researcher cutting their further line of inquiry down to one, and only one
theme. Keeping within our common focus of “student experiences”, the choice had to be
evident and clearly recognized in the materials for all authors, although we allowed for
theoretical explanations from the suggesting researcher. This resulted in four theoretical
approaches: inviting confrontations, social identity threats, managing diversity, and friction
of ideas.

Based on this reduction, each author further explored their chosen area of inquiry
and conducted further analysis, combining theory and learning histories, before we again
met up to combine these into a unifying discussion. Combining the different theoretical
approaches helped us see new meaning in our own analysis, and reconsider interpretations
of quotes in a way that enriched our own discussion.

Multiple investigators and transparent data provided reliability and validity for the
study [12,14]. In the Field Manual for a Learning Historian, Kleiner and Roth [12] recommend
developing reliability and validity in keeping the material grounded in the data through
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research. In a learning history, this process is transparent in the jointly told narrative in the
two-column format linking interpretations, comments and questions with the participants
narratives from the open-ended survey feedback. We included participating teachers
from the involved faculties in the validation. We did not include the students for further
validation of the complete learning history, because of practical difficulties due to the time
gap between the actual workshop and the learning history distillation.

3. Results

The narrative highlights and discusses cross-disciplinary teams along four axes: invit-
ing confrontations, social identity threats, managing diversity and friction of ideas. Manag-
ing social relations is hard work, and with the added pressure of prestige or competition
managing roles, personalities and tasks, it often ends up more like noise than “jamming”.
Regardless of the form of management, findings indicate that active management of the
group and active self-management of the individual are drivers of each other that positively
influence the ability of the group to innovate. “The inertia of social life” or the resistance
to change, through habits, routines, and institutionalization, hamper students’ learning.
The friction created in the meeting of ideas from different scholarly positions, first-year
team-leaders who is early in their discipline specific education and leaders of third-year
students, all contributes to change, but also to confrontations.

3.1. Inviting Confrontations

Problem-based projects in cross-disciplinary teams introduces interdependency of
work, a blurred line of command, lack of knowledge (of parts), incompetence (experienced),
and decentralization, all elements challenging a student’s position and perspective. The so-
cial innovation project thus invites confrontations and conflicts. Inviting confrontations are
understood as a way of identifying different interests and perspectives in the teams, and
the rationale is that it is possible to engage in productive dialogue about these differences.
A conflict is thus not only understood as a threat for the team, but also a potential source of
positive development and learning, and the theme of this chapter [17,18].

How can students work together in cross-disciplinary teams? How do they handle
differences in interests? Will they try to avoid, smooth over, use power, compromise, or
collaborate to handle conflicts [17]? These projects can stimulate a variety of “them and us”
with low trust relations [19], but it can also cause reflection upon the meeting of different
professions, position, perspectives and work practices in “productive conflicts”. Examples
is shown in Table 1 below.

Table 1. Learning history for conflicts.

The Narrative Quotes

Meeting a fundamentally
different perspective on
development and
developing

“We in IPL are often focused on developing innovative stuff, but I
do not have the knowledge about how things act out. They had
interests in how to act according to the regulations. They were
very realistic in their mindset and not so wild, that meant that we
together developed a rational idea that actually is doable.”

Sharing methods and
techniques

“One part I did was to teach own methods, and to learn the
methods of the social welfare students.”
“We used several methods I contributed to. The methods included
Pugh-matrixes, Thinking Hats, and Business Model Canvas.”
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Table 1. Cont.

The Narrative Quotes

Increasing awareness of own
and other perspectives and
work strategies

“It has been a fulfilling project because I learned a lot, both on
how I work and how others work.”
“I have also recognised that it is not always easy to understand
each other’s ideas and opinions when you are used to work in
different ways.”

Seeing the potential and
value in working with other
knowledge discourses and
work strategies

“A cross-disciplinary team has its strengths and weaknesses that
may create conflicts/tensions, but also good ideas when it comes
to innovation. I experienced that the students from the other
study program had knowledge on topics we did not have and
vice versa, and we thus complemented each other.”
“I took part in the initial phase when we did a SWOT of the team,
in part for the mapping but also for getting to know each other.
Then we moved forward in planning using a gameplan. I turned
out that we had learnt different use of the same method! Cool!
Then we compromised, rethought the order and continued the
work. To identify the target group the social welfare students
listed different social groups. Then we voted. And brainstormed
known challenges for the different groups. Very informative to
work cross-disciplinarily. In part cognitively, but also regarding
how to work, since we have different ways of working.”

Accepting the challenges in
working with different
perspectives.

"I have previously gained theoretical knowledge of how such a
collaboration may take place in order for it to be successful, but it
was nevertheless an eye-opener for how difficult it can actually
be.”
“Social innovation demands a lot of efforts. It is challenging to
assess what works and what just sounds smart. It requires us to
be in dialogue with those that actual knows the problem, at the
same time as we challenge status quo and ask uncomfortable
questions.”

Mastering the meeting of
fundamentally different
perspective on shared arenas
in the project.

“When everyone in the group has different backgrounds and
everyone has different opinions about everything, conflicts may
develop. But we were good at dialogue and thus talking us
through the problems staying focused. I have learnt that it is ok to
bring up “things” that bothers me with the team. As long as you
are factual it is ok.”

The students tell a story of the project as an arena for meeting a fundamentally
different perspective on development and developing from that of their own scholarly
tradition. In sharing methods and techniques, they develop an awareness of both their own
and other perspectives and work strategies. They appreciate the potential in working with
other knowledge discourses and work strategies, at the same time as they acknowledge
the struggles in working with different perspectives.

They also acknowledge hard work and confrontations as part of working in cross-
disciplinary teams. Accepting it and linking it to prior theoretical discussions make it
relevant for the project but missing this link can cause frustration. Finally, they describe
dialogue and conversations as primary skills and basis for handling confrontations.

3.2. Social Identity Threats

Students seem to have quite strong ideas about “us” and “the others” even early on in
their bachelor journey and these ideas seems quite stereotype-based according to subject
or field [20,21]. The notion of health and welfare as “soft” or “human-minded”, whereas
engineering is “hard” and “technical” is well-established schemas in our culture [22–25].

Among times and places people have faced negative stereotypes about their groups
ability or belonging, and because they know of prejudice or discrimination, they may
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worry it could happen to them though they might not have experienced it personally [25].
An interesting aspect of our study is that, contrary to this, our students seem unaware
of their own stereotypes or how this affects collaboration. Examples is shown in Table 2
below.

Table 2. Learning history for stereotypes.

The Narrative Quotes

IPL students see differences in wishes and
dreams as a consequence of field of study.

“Us IPLs all have great wishes and dreams and
expect everything to be feasible”

AVF students’ humanitarian considerations
make innovation more difficult.

“The AVFs could tell us why certain things
where not so easy as we thought, mainly due
to humanitarian reasons”

Being innovative is due to field of study. “IPLs are often focused on coming up with
innovative ideas”

Wanting to keep innovation in accordance with
the law is due to field of study.

“AVFs were interested in how to find solutions
in accordance with the law. They’re very
realistic in their mindset and not so wild.”

“We” know better than “them” and students in
“our” field of study know our “stuff” but
“they” do not.

“The members from AVF had no input from
their field, whereas we IPLs had quite good
control in our field.”

1st year students expected clear answers the
3rd year students could not give. The new
students see this as lack of knowledge, not
considering that things get more complicated
as you learn more, hence fewer clear answers.

“The AVFs did not manage to explain problem
areas or their knowledge of the problem areas
so it was difficult for them to answer
something I thought would be easy for them
that they should have known. It was difficult
to get specific answers on general terms and
ended in a lot of independent research.”

Having different points of view is mainly a
problem, something that needs to be solved
through specific methods.

“People with a different point of view, with
different “glasses” to see things, can be very
demanding. Without experience in how to
meet at a common ground, as we use methods
to achieve, it can be almost impossible.”

IPL students define “work” as time spent on
campus with others, and so AVFs study-habits,
for instance reading at home, is not defined
as “work”.

“It was a big gap between IPL and AVF
students throughout the project. In our group
the AVF-students were not used to working for
more than three hours, two times a week,
something they showed through their work.
This is completely different in IPL-students
who are used to working 6 h every day plus
weekends and know that things take a lot of
time and effort.”

IPL students see “group attendance” as the
activity with highest social value, thereby
defining AVF as lazy if they work alone or
off-campus.

“But most of all there were big differences
between IPL and AVF concerning attendance.
AVF seemed to be used to a lot of leniency and
participation varied from that part of our
group.”

This “stereotyped” impression of a student’s behaviour, where explanatory emphasis
seems to move more towards a thought of “this happens because they are taught to think
or do like this in their faculty” (pointing towards institutional factors) than “this happened
because he/she is like that” (pointing towards personal characteristics), shifts the focus
from person to subject [26].

A goal might be to always be able to analyse behaviour in groups based on multi-
dimensional lines of inquiry where personality traits, earlier experience or training, knowl-
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edge of the field in question, and group dynamics all come together to explain any one
situation as this usually has no exact single cause [27,28].

3.3. Managing Diversity

The social innovation project and the use of cross-disciplinary teams introduces shared
arenas for conversations, reflection, and problem solving between different stakeholders.
The students represent different study programs, professions, positions, perspectives, and
work practices, drawing attention to the different underlying interests of the vested parties,
and how the meeting between different interests plays out in the development of the project.
IPL students are explicitly studying innovation and project management and leading these
cross-disciplinary student teams is a part of their training. This means that IPL students are
automatically assigned as team leaders, and have to lead AVF students who are generally
older and more experienced.

Leadership can be seen as a specialized role that is held and exercised by a particular
person, but also as a social process that is shared and practiced by several of the team
members [29]. Self-management means that team members manage and monitor their
own behaviour and are responsible for the decisions they make [30]. How leadership is
exercised can have a major impact on the students regardless of it being a specialized role
conducted by a single team member, or a collaboration between several team members. In
any case, the behaviour of each individual student influences the overall performance of
the team.

Leader–member exchange (LMX) is defined as a leadership practice and describes the
role-making processes between a leader and individual team members and the exchange
relationship between them [31]. In low-LMX relationships, there is mainly an economic
exchange between leaders and team members, for example, students investing nothing
more than the minimum in problem-based projects, whether that is time or effort. Low-LMX
can also occur if leaders do not invest time or effort in the project. High-LMX relationships
are characterized by mechanisms of reciprocity and social exchange which become effective
through mutual trust and team members’ feelings of being valued [31].

The role as team-leader is generally accompanied by expectations from both the leader
and the participants about the degree and amount of influence a leader can exert [29].
Examples of expectations can be motivation, innovation, relationship, and competence [29].
The learning histories presented in Table 3 show how these expectations of influence affect
the narratives.

In well-functioning teams generally, the combination of psychological empower-
ment through self-management [30] and an inspiring and motivational leadership style
stimulates the innovative ability of the team members and increases the team’s perfor-
mance [31,32]. The learning histories from our project show the need for prominent
leadership, but also how important practical projects are for leadership training. The stu-
dents who express a low perceived expertise in leadership from the team leader, had
to show a higher degree of self-management according to themselves for the project to
succeed. On the other hand, the students who held the role of team leader felt they had
to push hard for the team to perform well, but also gained knowledge and experience
in working cross-disciplinarily with people from a different position, and with different
knowledge and perspectives than the ones they had. The learning histories show examples
of both high-LMX in terms of reciprocity and social exchange, and low-LMX in terms of
effort and perceived expertise in leadership.

The stories told show the overall diversity of the teams, but also the individual
differences between team members and their knowledge and experience in working in-
terdisciplinarily. They also show the importance of managing this diversity through the
social processes in the teams. The fact that IPL students are first-year students, and less
“experienced” than third-year AVF students, influences the perception of the leader. An ex-
ample of this is this quote: "I also felt that I had to “take over" the team-leader’s role to a
greater or lesser extent because the team-leader was not sufficiently prominent in his role.
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Then I had to lead the group on the right path ( . . . )". This quote from an AVF student
also reveals a perception of possessing knowledge the leader does not have, and is a good
example of the challenges first-year students from IPL can face in their role as team leaders
of third-year AVF students.

Table 3. Learning history for managing diversity.

The Narrative Quotes Team Members

Cross-disciplinary student teams
need prominent leadership and
structure to fulfil their tasks.

“Nevertheless, I also felt that I had to “take over” the team
leader’s role to a greater or lesser extent because the
team-leader was not sufficiently prominent in his role.
Then I had to lead the group on the right path ( . . . ).”

Multidisciplinary learning requires
self-management by applying
varied knowledge about project
management and leadership.

“We must look at the problem and the solution from many
different angles, both through what we learn in
innovation and project management, but also through
psychology, the psychosocial factors, politics, possible
immigration and other elements.”

Leadership failure of the team
demands higher self-management
from the students.

“I did a lot of the work that was supposed to be done by
the team-leader, but that was not initiated.”

The Narrative Quotes Team-Leaders

Active self-management influences
the team’s performance positively
and increases the ability
to innovate.

“I have been a pusher, trying to see things from different
angles. Feels that I have made a positive contribution.”

Good project management is crucial
for multidisciplinary learning and
psychological empowerment.

“I have understood that cross-disciplinary collaboration
can lead to a great diversity in terms of ideas, competence
and what path the project can take. Good project
management is also crucial to the successful completion of
a project.”

Leadership in cross-disciplinary
teams can be exercised as a
social process.

“I have been a team leader, even though we all have
participated in the decisions relating to the project.
Personally, I have been involved in discussions about
social issues in our community as well as in society in
general. We studied problems in different contexts, and
thus gained an insight into what we can work on to try to
improve several aspects of society. ( . . . ) it gave me
knowledge in that area, as well as knowledge and
experience in working cross-disciplinarily with people
from a different position and with different knowledge
and perspectives than I have.”

3.4. Friction of Ideas

In meetings between two different knowledge traditions and cultures, “travelling
ideas” [33] in the form of different or new ideas from one part meet the established ideas,
or "ideas in residence" on the other side. For the students, the cross-disciplinary teams are
set up as learning arenas for collective practice [15] where different ideas, understood as
cultures, traditions, routines, etc., meet and collide.

When students perceive these travelling ideas as interesting, difficult, or different,
there is friction resulting in the transformation of ideas on both sides. Working together,
Czarniawska [34] argues, the resulting new ideas can thus be seen as a collective "act of
creation". Students react to new ideas as challenging and difficult, or as interesting and
positive contributions. This affects the students’ own performance in the project, as new
ideas can contribute to a change in the students thinking, but also in habits, routines, and
the way they work. Examples is shown in Table 4 below.
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Table 4. Learning history for friction of ideas.

The Narrative Quotes

Experiencing different ideas brings
new knowledge for better solutions.

“Adding them to another field that can give them
’stimulus’ allowing you to come to many more, and more
complex solutions that can become more comprehensive,
or cover a larger area.”
“I experienced that the students from the other study
program had knowledge on topics we did not have and
vice versa, and we thus complemented each other.”

Developing a greater
understanding of the complexity of
the realization of ideas.

“We at IPL all have big wishes and dreams and expect
everything to be feasible, and then it’s nice to have the
Welfare students there who could tell us why some things
were not as easy to accomplish as we thought, largely due
to human considerations.”

Changing thinking as new ideas are
perceived to be demanding.

“I also felt that they made me perform better because I
had to think differently, and the usual thinking was not
enough. They asked questions that made me need to find
other approaches and solutions.”
“People with a different point of view, with different
“glasses” to see things, can be very demanding.”

Wording the (perceived) importance
of practicing multidisciplinarity (to
be prepared for a multidisciplinary
workday) and motivation.

“Working in a multidisciplinary way is going to be a big
part of my daily job after graduation, so I appreciate
getting experience in this as well.”
“Since I gained insight into how to work in a
multidisciplinary way, it gives me more motivation to
learn ways to improve collaboration and to put together a
multidisciplinary team.”
“The next step for me is to participate more actively in my
education, and with the desire to work more
interdisciplinary to gain a greater insight into other areas
of expertise.”

Working interdisciplinarily with students from another discipline, students tell stories
about their meeting with ideas and understandings that differ from their own experiences.
In these encounters, students describe how they discuss and develop common under-
standings that contribute to new and more complete (holistic) ideas and solutions in the
project.

Students also tell of reflecting upon how the struggle with new ideas result in new
and different understandings and solutions, acknowledging that this energizing clash of
ideas [34] widens their own understanding.

They also acknowledge that cross-disciplinary teams result in a better understanding
of the problem they are facing, and of the benefit of the other party’s knowledge in the
problem-solving process.

4. Discussion

Two areas of discussion emerge through all four axes of analysis: how do students
define and understand the concepts “conflict” and “leader”? It seems these could be key
concepts in understanding how they respond to the different aspects of collaboration. As
mentioned, the social innovation project invites confrontation and conflict [11,18,20,35]
which we believe to be important in terms of learning and managing teamwork [6]. Some-
times, however, the gap between how scientists define, describe, and discuss a term
differs profoundly from the students’ understanding, and students do not have the same
understanding between themselves either.

IPL students are early in their discipline-specific education, which affects the rela-
tionships they form with the more experienced AVF students [9]. The students’ learning
histories gives us insights into their learning experiences and development of a professional
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identity [9]. Starting with the term “conflict”, this can be explained both by what they
have learned in previous courses, as they do when they categorize each other stereotypi-
cally [20,21], but also individual differences will affect the outcome of a situation as being
a positive, productive conflict or a negative, destructive conflict. Each student will bring
their own experience, knowledge, and response into the situation and thereby influence
the team’s environment. Managing social relations can be hard work, and the added
pressure of prestige or competition, managing roles, personalities, and tasks, often ends
up more like noise than “jamming”. As tutors, we have to consider how the learning
environment supports the student’s development of learning, and the skills and attitudes
that shape professional identity and practice [6,9]. PBL is student-initiated and therefore
responsibilities are upon the student, but also upon tutors and faculty to support a safe
learning environment.

If they see conflicting ideas in terms of “travelling ideas” [33] or ideas new to them
coming from the other part, this will affect how they respond. Possibly pushing them more
towards the constructive, positive, and productive outcome, as seen when friction created
between the resident ideas and the travelers’ ideas contributed to change. Just like the
traveling ideas created uncertainty and ambiguity around the understandings, students
can find it hard to accept different ways of thinking, working, or communicating. If they
allow this uncertainty to overwhelm them, or, as can be seen in some cases, they are more
concerned about who is right than to allow new understandings to arise, they may miss
out on what could possibly be achieved through translation of ideas in interdisciplinary
learning.

If the students are not aware of their own stereotypical thinking, either because they
have some pre-set idea about the “others” or because they see their way as the only
way, conflicts can easily result in a variety of “them and us” with low-trust relations [19].
As seen in the different study habits, some teams use these differences as a basis of
learning, they allow the conflicting ideas to fuel reflections about how there might be
some good in both solutions and as a team they need to find some common grounds,
learning from each other and maybe experiencing something that could be useful for
other circumstances. "The inertia of social life" or the resistance to change, through habits,
routines, and institutionalization, hampers students’ learning. The friction created in
the meeting of ideas from different scholarly positions contributes to change, but only if
students see friction as positive. Being aware of their own stereotypes and sharing this
impression and categorization of “the others” opens up the possibilities to find new and
better solutions.

Different study habits and how those are linked to value are visible in our material. IPL
students’ idea of being a hard-working student is connected to attendance, predominately
visible and collaborative group attendance, or at least to be present on campus. AVF
students have different ideas of how to be a hard-working student; their concept does not
value attendance or group participation over individual studies and reading or working
at home is just as good as campus attendance. This leads up to the IPL students defining
AVFs as lazy, as the only work they value is what happens on campus so if a student goes
home this is interpreted as not working; quote: “AVF seemed to be used to a lot of leniency
and participation varied from that part of our group.” Most assignments might benefit from a
combination of the two strategies, and this might differ according to personal preferences.
Initially discussing the pros and cons of each habit could help students understand those
different ideas before negative conflicts emerge.

How students interpret differences seems to influence strongly how they handle this
in the team [3]. Different points of view being handled as “problems” or something that
needs to be solved is handled differently, from differences seen as productive sources of
useful information. Different strategies, for instance, to avoid, smooth over, use power,
compromise, or collaborate to handle “differences” [18], will affect the outcome of the
ongoing project but also more general ideas about “others”. Being aware of stereotypes
and “othering” on a different basis may help them develop skills needed for collaborative
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work later on in their professional life. The “we know better than them” idea is usually not
productive for collaborations.

Another term strongly affected by different ideas embedded in students’ consciousness
is the term “leader”. If they understand leadership as negative “bossing” it can influence
both the leader and the team [29]. The material shows both reluctance to lead, making
the leaders role nearly invisible, but also reluctance to be led, making it difficult to lead.
Regardless of the form of management, findings indicate that active management of
the group and active self-management of the individuals are drivers of each other that
positively influence the ability of the group to innovate [30].

The social innovation project and the use of cross-disciplinary teams introduces shared
arenas for conversations, reflections, and problem solving between different stakeholders.
The students represent different study programs, professions, positions, perspectives, and
work practices, drawing attention to the different underlying interests of the vested parties,
and how the meeting between different interests plays out in the development of the project.
As part of their education the team leader is always a first-year student. This means they
have to lead students that are generally older and more experienced, so how can this affect
their choices of leadership style and strategies?

Leading a group that respects you because you are ranked higher, more experienced,
or by some other criterion, requires less management skills. Leading someone who does not
necessarily accept your position or comply with your “rules” requires more management
skills, and so we observe a lot of different try-and-error attempts, and some frustration,
throughout the projects. These observations can be seen as impacts of first-year IPL students
being assigned as leaders of the teams as a part of their training. As leadership has changed
over the last decades from traditional “bosses” who could, and would, enforce sanctions
if employees did not obey their rules, most leaders today do not have the same means
to control their staff [29]. They may have more or different education than their leaders,
and fewer jobs today require set timetables for attendance. This agrees with first year IPL
students leading third year AVF students.

Different strategies are necessary to make people perform under such conditions
and so this project mirrors situations project managers will probably come across in their
future careers. This situation generates different strategies, and we see everything from
“laisses-faire” leaders who give up leading at all to “bosses” trying to make their team
comply with rules they do not agree with, and so are bound to break. Those who succeed
are able to embrace their team’s differences, open up to discussions, and lay down a set
of common rules everyone can accept. This is not to say problems will not occur even in
those teams, but this can be manageable as long as the majority of team members agree
and comply.

How can educators help students learn and thrive in groups or teamwork? First,
we have to realize this does not happen naturally by itself. We see a lot of stress caused
by educators having high expectations of positive synergies without giving students the
necessary tools to succeed. Explaining and preparing them by focusing on differences as
something positive, giving them a different perspective on conflicts as potentially positive
and productive and tools to help them think outside their boxes might help them learn
from success instead of failure [36]. Too often we comfort ourselves when students fail by
repeating the old saying “they will learn from their failure”, when in fact we risk hurting
their self-image more than we help them learn.

Second, we need to realize the need for leadership and helping students lead ade-
quately for different situations. This is not just to avoid negative confrontations or quarrels,
but to help creativity and innovation. Research done by Ginzburg et. al [37] confirms that
the greatest change in skills for students in problem-based learning programs who have
focused on leadership is in thinking outside the box and process improvement. These are
essential skills regarding social innovation, as well. An inspiring and motivational leader-
ship style stimulates the innovative ability of the team members and increases the team’s
performance [31]. The learning histories presented show that multidisciplinary learning in
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cross-disciplinary teams expands the students’ professional horizons and development of
their professional identity [9].

Differences among students in uni-disciplinary groups are typically explained by
differences in personalities or the student’s individual characteristics. We find it interesting
that the mere introduction of interdisciplinary groups brings about a shift in explanatory
cause, from individual to disciplinary or from personality to stereotypical. Comments
about differences or discussions were always referred to as the “Blues” or the “Reds”,
and other factors like gender, age, or personality were never even mentioned. Finding
that students in cross-disciplinary groups explain their differences more along the lines
of subject differences or different training can be positive, as it puts less stress on the
individual student since their flaws then are due to their training, not their personality.

The actual terms are less relevant, but what we found interesting was how the students
seem to put a lot of explanatory value on the fact that “the others” think differently or want
to do things differently, not because they are different people in general, but because their
studies have shaped them to think or do as they do. This sense of explaining thoughts or
behaviour based on faculty and/or field affiliation strongly contrast the explanation we
come across daily when the same students work in uni-disciplinary groups [32].

Labels defining stereotypes often lead to “identity threats” as they might not corre-
spond to a person or group’s self-perception. Different groups and different people respond
to labels based on how they wish to be perceived and what they want to achieve [38].

The translation of ideas, together with the widening of the idea space, contribute to
new and more holistic solutions in the project, but also to the learning process itself. This
resonates with Darsø [39] in that innovation competence cannot be learned only through
education about innovation, it needs to be developed and learned through experience in
innovation. The cross-disciplinary approach points to the complexity of innovation and,
for the students as actors, the possibility to enhance their ability to maneuver and create
possibilities in these complex situations [40], as it motivates them for change and work
readiness. Additionally, the project literature informs us that "action, as opposed to talk, is
conceived as the most important and distinctive feature of a project" [41], and this suggest
that projects are a good arena for students acting out a learning process.

When students acknowledge that collaboration is a skill that can be learned, that
teamwork has nothing to do with who you privately like or dislike, but rather that any
difference you come across can teach you something about other personalities, knowledge
fields, study habits, and lots of other useful information to prepare you for further careers,
they also acknowledge that hard work and confrontation are part of working in cross-
disciplinary teams. They accept it and link it to prior theoretical discussions and of
relevance for the project. Finally, they describe dialogue and conversations as primary
skills and basis for handling confrontations.

The implications of these observations depend on our understanding of leadership
and conflicts. Do we recognize conflicts as something destructive or something healthy?
In the stories from the social innovation project, we hear voices describing conflicts as
both a source of creative energy and learning and tensions and hardships. Conflicts
produce both noises making it difficult and the positive energy of jamming. Leadership
understood as managing or facilitating a process can be essential for successful teamwork,
and combination of leadership and self-management can take it from chaos to constructive
confrontation. Misunderstood leader interpretations on any part of the team, either “laisses-
faire” or “bossing”, or other inadequate leadership approaches, will confound the process.
Table 5 illustrates our findings.

This model is rather simple, but it can show the different consequences we observe in
teams based on their knowledge and understanding of the two concepts of “conflict” and
“leader” and their ability to set this into action when faced with complex team challenges.
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Table 5. Analysis of cross-disciplinary teamwork.

Leadership

Negative Positive

Leadership as
unnecessary or

“bossing”

Leadership as
constructive or

practical organizing

C
on

fli
ct

N
eg

at
iv

e Conflicts as
something to avoid
and destructive for
progress

Low collaboration,
low productivity, and
high levels of
frustration

Low collaboration but
high productivity,
danger of jumping to
inadequate
conclusions

Po
si

tiv
e Conflicts as

productive or
helpful to new ideas

High collaboration
but low productivity,
balancing not to fall
into frustration/stress.

High collaboration
and high productivity,
climate for innovation
and growth.

5. Conclusions

Revisiting the four axes of inviting confrontations, social identity threats, managing di-
versity, and friction of ideas, introducing awareness and discussions on the role of conflicts
and tools for handling conflicts, for example, techniques like Interest-Based Bargaining [18]
and training students henceforth, is of interest. The outcome recognizes major disruptions
and conflicts driving the project, exposing conflicts, stereotypes, leadership, and friction of
ideas. The social innovation project is not a neutral arena, but an actor in the development
of the innovation.

This study shows that students improve their individual performance, but also the
cross-disciplinary teams’ overall performance, when leadership skills related to teamwork,
project management, self-management, social processes, and innovation is emphasized.
The projects are led by first-year students and is a part of their leadership training, in which
they can practice their skills as leaders of third-year students. This training contributes to
the development of their professional identity in innovation and project management.

Reminding students of “group think” problems [27,28], which is why any group needs
some disagreement to choose the best solution, is probably useful since engaging in groups
for this purpose should be more than just coherent socializing with peers. Disruptions
and hardship involved in the transitions illuminate the role of inviting confrontations.
It suggests that disagreements are healthy when they act as a catalyst for change and
development in social innovation.

Further, findings from this study can also indicate that successful problem-based
projects in cross-disciplinary student teams are characterized by high-LMX. Regardless of
the form of leadership, findings also indicate that active management of the group and
active self-management of the individual are drivers of each other that positively influence
the ability of the group to innovate.

Lastly, interdisciplinary work provides the students with a greater understanding
of the complexity of the realisation of ideas, and in particular the human considerations
from a social perspective. New ideas from people with a different viewpoint challenge the
students’ existing understanding, and it is perceived as demanding. The students in this
project bring examples through their learning histories of how combining and challenging
knowledge can help to create better solutions and narrative distance [6].

Despite or maybe because of all the aspects of inviting confrontations, social identity
threats, managing diversity, and friction of ideas, working with problem-based projects
in cross-disciplinary student teams makes the students understand the complexity of
innovation, appreciate cross-disciplinary efforts, and motivates them for change and work
readiness. For further studies, we suggest changes in students’ preliminary training
regarding inviting confrontations, social identity threats, managing diversity, and friction
of ideas, which might contribute to exploring whether extended knowledge helps enable
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them to work and learn from teamwork, making them prepared for a cross-disciplinary
work life.
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