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ABSTRACT

One of the biggest challenges faced by higher education is the development of students’ transversal skills. With the aim of
uncovering practices that support the development of students’ transversal skills, this case study investigates the students’ perceptions
of transversal skills development in an international product development project organised by inno.space Design Factory Mannheim
and HAMK Design Factory. The interviews to survey the students’ expectations early in the course and during the end of the course,

point out the importance of physical learning environments, student mobility and interdisciplinary teams for transversal skills

development.
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INTRODUCTION

Higher education has the challenge and responsibility
to educate good professionals (Collado et al., 2022). One
of the biggest challenges faced by higher education is the
development of students’ transversal skills (Pinto, 2018),
including physical and manual skills, thinking skills,
social and communication skills, self-management skills,
and core skills (Hart et al., 2021). However, academics
and teachers do not feel prepared to integrate transversal
skills into their teaching practices and course units
(Pinto, 2018). Transversal skills are rarely taught
explicitly, and it is assumed that students will acquire
transversal skills through mobility (Standley, 2015),
virtual mobility experience (Class et al., 2012; Rajagopal
etal., 2020), or working as teaching assistants (Dimitrov,
et al., 2014), for example. There are, however, some
examples where development of transversal skills has
been integrated into teaching practices and course units.
Studies of students’ interdisciplinary  product
development projects (Mikkonen et al., 2018; Collado et
al., 2022; Figueiredo et al., 2022; Lahdenperé et al.,
2023) have investigated how students transversal skills
develop during the courses. Yet, it is unclear which
practices in these course units support the development
of students’ transversal skills.

Design-based education and challenge-based courses
(Thong et al., 2021; Vignoli et al., 2021; Lahdenpera et
al., 2022; Lahdenpera & Jussila, 2023) aim to cultivate
transversal skills. Hence, with the aim of understanding
practices that support transversal skills development, this
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study investigates students’ expectations and perceptions
of skills development in working to solve authentic
product development challenges of companies. The
research is guided by the following research questions:
1) What are students’ expectations with respect with an
international product development project course? 2)
How do the students perceive transversal skills
development during the international product
development project course?

A case study of an international product development
project course was chosen as an extreme case (Flyvbjerg,
2006), where potentially all the elements of transversal
skills could be developed in a single higher education
course.

The international product development project (iPdP)
course was organised by inno.space Design Factory
Mannheim and HAMK Design Factory. The Mannheim
University of Applied Sciences (HSMA) is composed of
nine faculties. Inno.space, the Design Factory Mannheim
is part of the Faculty of Computer Science. Inno.space
Design Factory Mannheim offers interdisciplinary and
international challenge-based courses in collaboration
with global networks as well as local cooperation
partners from industry, business, and society. The Hame
University of Applied Sciences (HAMK) is organised
into three types of units: Schools, Research Units, and a
Design Factory. The role of the HAMK Design Factory
is to organise international and interdisciplinary courses
involving students from the different schools and
international partners.
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THEORETICAL BACKGROUND

After the digital revolution, new technologies are
emerging at a faster pace and countries with unskilled
labour are being left behind (O’Rourke et al. 2013).
Courses like the international product development
project are crucial for students to gain transversal skills.
According to Von der Leyen (2022) “we need better
cooperation with companies because they know best
what they need. And we need to match these needs with
people's aspirations. But we also have to attract the right
skills to our continent, skills that help companies and
strengthen Europe's growth”. To make sure that nobody
is left behind and that we in Europe have workforce with
the needed skills, the European Commission has decided
to call 2023 the European Year of Skills. More than three
quarters of companies within the EU state that they are
lacking workforce with the necessary skills. In 2023, all
through Europe there have been investments in training
and upskilling people also making sure that the skills that
are taught are relevant for the needs of the labour market
(Nuyts et al. 2022).

A popular framework for identifying needed skills is
the 21st Century Skills, which are understood as skills
that young people or students need in balancing and
succeeding during their student life and the world of
work. The core of these skills is divided into three
categories: learning and innovation skills, life and career
skills, and literacy skills (Rotterham & W.illingham
2010; Gonzales-Peréz & Ramirez-Montoya 2022;
Fandino 2013). Learning and innovation skills include
critical thinking, creativity, communication, and
collaboration skills, which are also referred to as 4C’s. A
similar framework is the transversal skills and
competences model prepared by the ESCO expert group.
The model visualises the move from the internal to the
external, from the core skills and competences defining
the individual to the skills embedded in a broader social
context illustrated in Figure 1 (Hart et al., 2021).
Compared to the 4C’s model, communication and
collaboration is represented in the transversal skills and
competences model by social and communication skills,
creativity and critical thinking by thinking skills. In
addition, the model includes self-management and
physical and manual skills.

The development of critical thinking, collaboration,
communication, and other soft skills has been found
difficult to achieve in traditional teacher-centred learning
environments (Fisher & Newton, 2014; Tynjala, 1999).
Such skills cannot be learned by reading textbooks or
listening to lectures, as this type of procedural knowledge
requires practical experience (Tynjéal, 2008). According
to Tynjala (1999) one of the most important challenges
to university pedagogy is developing teaching methods
that integrate formal, theoretical knowledge and more
informal, practical knowledge, as well as development of
meta-cognitive and self-regulative knowledge, which

can be achieved by approaches such as problem-based
learning.
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Fig. 1. Transversal skills and competences (modified from Hart
et al., 2021).

Intensive engagement in the collaborative solution of
authentic problems, such as product development
problems, has been found to foster student learning
outcomes of the highest order, including improved
problem-solving abilities, enhanced communication and
thinking skills, and continuing intellectual curiosity and
creativity (Herrington, et al. 2010; Rule, 2006). Student-
centred approaches have been found beneficial for soft
skills development (Vogler, et al. 2018). These student-
centred approaches include, for instance, problem-based
learning, project-based learning, challenge-based
innovation, and design-based education (Figueiredo et
al., 2022; Lahdenperd et al., 2022; Joore et al., 2022;
Vignoli et al., 2021; Tynjal4, 1999).

Following the afore mentioned student-centred
approaches, some studies have been conducted on
students’ skills development in product development
project courses organised at Aalto Design Factory, UPV
Design Factory and HAMK Design Factory (Mikkonen
et al., 2018; Collado et al., 2022; Figueiredo et al., 2022;
Lahdenpera et al., 2023).

In a previous study on product development projects
at Aalto Design Factory, perceived significance of socio-
behavioural interpersonal skills was highlighted, in
which teamwork, multidisciplinarity and communication
skills formed the largest categories of student reported
learning outcomes (Mikkonen, et al. 2018). In a recent
survey carried out on product development project
students, communication with multidisciplinary teams
was the most prominent skill that student considered they
had developed during the course (Figueiredo et al.,
2022).
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In UPV Design Factory the students perceived that
teamwork and leadership, time planning, analysis and
problem solving, application and practical thinking,
effective communication, and innovation, creativity and
entrepreneurship were the soft skills that they developed
the most by participating in Design Factory projects
(Collado et al., 2022). A study on HAMK Design Factory
product development projects suggested that students
can develop their innovation capabilities already during
an eight-week course (Lahdenperd et al., 2023). The
results of the study also showed that working in
interdisciplinary teams and solving authentic product
development challenges supported students in
constructing and applying knowledge, as well as
collaboration and communication (Lahdenperd et al.,
2023).

METHODS AND DATA

A case study method was selected to explore
students’ transversal skills development in higher
education. The iPdP course was chosen as an extreme
case (Flyvbjerg, 2006) of transversal skills development
practices. Extreme in the sense that iPdP included both
student mobility and virtual mobility: each student team
included students from two different higher education
institutions representing various disciplines and study
levels, and the physical learning environments in
Germany and Finland were equipped with machines
(e.g., 3D printers and laser cutters) and materials
supporting the building of physical mockups and
prototypes of products.

The data was collected by interviews from students
participating in the iPdP that was organised from
February 2023 to June 2023. The students worked in
international and interdisciplinary mixed teams to solve
four product development challenges provided by
companies in Finland and Germany. Each team included
three students from HAMK and three students from
HSMA. The project started with 24 students in total, with
6 students working for each challenge.

Most of the interviews were conducted face-to-face,
and a few on Zoom. All interviews were recorded. The
first interview round was conducted early in the project
and all the 24 students participated in the interviews. The
second interview round was conducted at the end of the
project in June and 23 students participated in the
interviews. In the first round, interviews lasted around 3-
5 minutes per student and in the second round a little
under 10 minutes per student. The first set of interview
questions were related to the students’ expectations
towards the course and their knowledge about the topic.
It included questions such as: How do you choose the
extra courses to be included in your degree? Why did you
choose the iPdP course? What are your expectations
towards the iPdP course? In the second round the
interview questions were focused on how students’

expectations were met and what they learned. The second
round questions included: Can you name three things that
you feel have improved by participating in the iPdP
course? How were your expectations towards the course
met? Did you learn something you didn’t expect during
the course?

The recorded interviews were transcribed to a
spreadsheet software by the researcher that conducted the
interviews. The transcriptions were anonymised before
the analysis. The transcripts were categorized by two
researchers independently and then discussed together
for deriving the final categories and findings from the
case study.

Table 1 presents the background information of the
participating students.

Table 1. Background information of the respondents.

Background Interviewed Total  Total
Information Students (n) (%)
Respondents iPdP students 23/24 95,8
Study levels Bachelor 15 63
Master 9 37
Disciplines Biomedical Engineering 1 4,2
Business Administration 1 4,2
Chemical Engineering 2 8,3
Chemistry and Process 2 8,3
Engineering
Computer Science 4 16,7
Electrical and Automation 2 8,3
Engineering
Information&Communication 1 4,2
Technology, Bioeconomy
International Business 5 20,8
Medical Data Science 2 8,3
Process Engineering 1 4,2
Smart and Sustainable 3 12,5

Design

In total the study included 24 students, representing
11 different disciplines, composed of mixed nationality
and study level teams.

RESULTS

The results first describe the main reasons why the
students chose the iPdP course, and what were their
expectations of the course before participating.
Secondly, the results describe the students’ perceptions
of learned skills and competences, and the unexpected
learnings from the course. The reasons for selecting an
international product development course are illustrated
in Table 2.
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Table 2. Reasons for choosing and applying for an
international product development project.

Internationality 15
Attractiveness 11

Supports studies
Multidisciplinarity

Hands-on, not theory based

9
5
Future skills 5
5
4

Creativity

We categorised the responses based on the frequency
of certain expressions recurring in the interviews. The
most frequent category included internationality, where
students were talking about trips to Finland or Germany
or, for example, “do ERASMUS in Germany”. The
second most frequent category was attractiveness that
included saying such as: “I’ve never experienced
anything like this before”, “sounds cool”, “DF, and the
previous work = wow factor”. The third most frequent
category was supporting studies, which included “thesis
opportunity”, “wanted to improve my technical thinking
skills more”, and “opportunity to learn about
prototyping’.

Concerning the expectations towards the iPdP and
how students perceived the improvements after the iPdP,
we categorised students’ responses in Figure 2 based on
transversal skills and competences model (Hart et al.,
2021).

Expectations towards iPdP

Improvements alter iPdP

m Sell-management B Physical & Manual
Social and communication Thinking
Core skills

Fig. 2. Expectations of the iPdP and improvements after the
iPdP from the transversal skills and competences perspective.

Physical & manual skills were the most often
recurring category of expectations towards the iPdP. This
was mostly related to physical circumstances of the
course, such as “work with a real company”,
“collaborate with companies, and to get to know them”,
“help with my future career”, but also “to be able to
create things”, “get more into prototyping”, and “more

prototyping”.

Also many students expected their social and
communication skills to develop: “work with
international people (never done that before)”,
“teamwork”, “working together and evolving team
working skills”, “experience in working in bigger
international team” and so on. Some students also
mentioned core skills, thinking and self-management
related skills as expected learning outcomes, e.g.,
“language skills”, “English language”, “get to know
design thinking as a process”, “develop problem solving
skills”, “thinking ahead”, “innovating with others”, and
“openminded to learn everything”.

At the end of the course, the students clearly
emphasised that their social and communication skills
and self-management skills had developed. Related to
social and communication skills, this was reflected in
responses, such as “teamworking skills”, “understanding
of different people from different backgrounds”,
“communication  skills”, “receiving and giving
feedback”, and “how to ask feedback”. In terms of self-
management skills, students mentioned, for example,
“time management and flexibility”, ‘“commitment”,
“scheduling”, and “consistency”. Of the core skKills,
“Figma” and “new technological skills” in general were
mentioned.

We also wanted to know if there were any unexpected
learnings from participating in the iPdP and in Table 3,
we describe what students learned even without
expecting it. Unexpected core skills students learned
included “How to use Figma and other tools”, “Well, |
had to learn 3D printing”, “work with people online”,
and for example “I didn’t expect to learn about laser
cutting”. Social and communication skills also surprised
some students, and they mentioned, for instance, I
didn’t expect teamwork to be so great”, “teamwork in a
multicultural team was harder than expected” and
“Working with people from different degree fields,
backgrounds and age groups was eye opening”.

Table 3. Unexpected learnings from the course.

Social and communication skills

4
Core skills 4
Physical & manual skills 2

1

Self-management skills
Thinking skills 1
Overall, student perceptions after the iPdP
emphasised social and communication skills and self-

management skills more than before participating in the
course.

DISCUSSION AND CONCLUSIONS

The research aimed at uncovering practices that
support development of students’ transversal skills in
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higher education. A case study of an international
product development project course was chosen as an
extreme case (Flyvbjerg, 2006), where in a single higher
education course all the elements of transversal skills
(Hart et al., 2021) could be potentially developed.

Comparing the responses received to the two research
questions, about student expectations and perceptions of
transversal skills development in an international product
development project, the study uncovered interesting
findings. What students most expected was physical and
manual transversal skills development. In Design
Factories physical and manual skills development is
often promoted by requiring students to create physical
prototypes of solutions to the challenges and trying them
out in the real environment. This gives students the
opportunity to respond to the physical circumstances of
the solution environment and to work with different
prototyping equipments, such as 3D printers and laser
cutters. However, at the end of the course students
perceived having learned mostly about social and
communication skills. This can be related to the practice
of forming interdisciplinary student teams consisting of
students from mixed nationalities and study levels, where
communication  challenges can  arise  from
communicating in a foreign language, from the different
cultural backgrounds of the students, from the various
disciplinary languages used inside the student team, and
from the need to interact with the stakeholders of the
challenge. Although this finding suggests that further
research is needed, it does imply both theoretical and
practical contributions of this study.

From the theoretical perspective the case study
findings point out to important skills development
perceived by the students, which are missing from
transversal  skills  frameworks. Interdisciplinary
teamwork and knowledge of other cultures and habits are
missing as skills from the map of transversal skills and
competences (Hart et al., 2021) and framework of
transversal skills (Valtnaité et al., 2019), but feature on
transversal skills defined by the National Agency for
Quality Assessment (Larraz et al., 2017). However, all
the above frameworks on transversal skills are missing
the disciplinary literacy skill (Airey, 2011; Hunter et al.,
2023), which students in interdisciplinary teams need to
learn.

From a practical perspective the findings of the study
indicate that implementing mobility inside a course, and
organising learning in interdisciplinary, international,
and mixed study level teams, creates opportunities for
students to develop a variety of transversal skills within
a single course. On the other hand, students may require
different type of guidance and support than what would
be needed when teams are composed of students from a
single discipline, nationality, and study background.

What are the teaching practices that support
teamwork and transversal skills development in
interdisciplinary, international and multiple study level
students’ teams was not in the scope of this study, but

opens up an interesting avenue for further research. Since
the case study was limited to one international product
development project course implementation, the
transferability of the findings could be improved by
investigating other similar course implementations.
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