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Introduction
Linking training to research in international and cross-sectoral dimension is at the core of the
European University of the Seas mission. SEA-EU Mission statement recognised that we have
to develop the conditions to offer research-based education and make knowledge triangle a
reality, as well as offer a full range of mobility (international, intersectoral, virtual) within SEAEU, so that our students have the widest scope of opportunities for developing their potential.
We recognised that involving students in research as well as in collaboration with companies
from SEA-EU regions would be a great way to test our alliance and provide new international
opportunities for our students. From the beginning we were aware that this could be a
challenging task, since most of our partner universities did not have active mutual
collaborations before joining the alliance. This also ment that the task will give us valuable
learning for the future development of our alliance. Our goal was to involve students from
both bachelor and master study programs, which ment that they would not necessarily have
the necessary knowledge and skills to engage in research. Also, we knew that cross-sectoral
and interdisciplinary collaborations could provide some additional challenges, which we
needed to explore more deeply.
Within that context we conducted a series of activities, including exploration of challenges
and good practices, development of trainings and pilot mobilities of students at MSc and BSc
level.
The results and outcome of our pilot actions are summarized in this Good practice and lessons
learned report (GPLL). Besides showcasing our undertaken activities and experiences, it is
intended to be a guide in future similar activities among partner universities of the SEA-EU
alliance, and even wider.

Disclaimer: Agency and Commission are not responsible for: Any communication or publication
that relates to the action, made by the beneficiaries jointly or individually in any form. This
document and other communications are only the author’s (SEA-EU) view. Agency and the
Commission are not responsible for any use that may be made of the information it contains.

1. Key points of the report as indicator areas of
the development
Four different groups of the activities were undertaken with aim to define the current state of
play, niches in the education that link training to research especially in the international and
with the cross-sectoral dimension and to identify the best possible way for the future actions.
This is the list of the activities:
1. Focus groups with researchers and focus groups with students
2. Jointly created and implemented Research Excellence course
3. Joint workshop on good practices and lessons learned
4. Summer research practice for BSc level students and research-based master
thesis with MSc level students.
The activities were mutually connected. The results of the focus groups were implemented
in the Research Excellence course. Part of the students participating in the Research
Excellence course took part in the summer research practices. The analysis of the
implementation and the challenges and barriers encountered during the implementation of
the Research Excellence course, as well as challenges encountered through the promotion
and organisation of summer research practices were analysed at a joint workshop held in
Split (July, 2022). The results from all of the above were the basis for this report. All of the
mentioned activities led to the creation of the new SEA-EU training to research approach,
which can be seen as a whole, through the following diagram.
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Image 1. The diagram of the SEA-EU training to research undertaken activities

2. Local contribution to the joint SEA-EU approach
Based on the project proposal, and in order to establish a benchmark and detect challenges
and good practices first step was to organise the focus groups. Early on, the team recognised
that the focus groups provide the opportunity to perform and publish research connected to
the topic. UNIST, as the leader of the activity, obtained approval of the study by the Ethical
committee of the University Department of Forensic Sciences, University of Split, on January
12th, 2020. The participants were provided with Informed consent and confidentiality
agreement. Before the implementation of all focus groups, UNIST, as the leader of this activity,
held a trial focus group. For the purpose of conducting the focus group, forms for participants,
instructions for moderators and a list of questions were created together with a call for
students and researchers to participate in the local focus groups. Namely, our experts
concluded that it is necessary to separate two target groups, students and researchers, so that
they can more freely express their opinion.
Due to various covid-related restrictions in all partner universities all focus groups were
organised virtually at five partner universities. In the period between 2020 and 2021, 5
universities have managed to conduct 8 local focus groups. UBO, UCA and UNIST have
conducted two focus groups each, one with students and one with researcers, while UG
conducted two and UM one focus groups with researchers.
Sample of questions and instructions for focus groups with researchers:
Focus group topic guides:
•
•

Introductory round of participants.
Presentation of the project and plan of the focus groups. Introduction of the rules of
the focus group.

Research practice

Research education

What does interdisciplinary Which
topics
in
research
research mean to you?
methodology you consider as most
important? (research integrity,
open science, academic integrity,
GDPR, transparency…)

Relationship with industry
What challenges do you
encounter when doing (or
trying to do) research with
industry?

What benefits do you perceive What challenges do you encounter What kind of institutional
from interdisciplinary research? when involving students in support do you think is
research?
needed for connecting
students with industry?
What challenges do you What support do you need?
encounter when involving
students in interdisciplinary
research? Would you give an
example?

What kind of institutional
support and policy do you need
for this kind of research?

•
•
•
•

Themes should be separated during the focus group.
Suggested: talk about the most important topics first (e.g. research practice, then
education, and then industry).
Time management: 1st topic up to an hour, 2nd topic around 30 minutes, 3rd topic
around 15 minutes.
At the end, ask participants about the most important thing they talked about (Of all
of the things that were talked about in the focus group, what, to you, is the most
important thing that has been said).

Sample of questions and instructions for focus groups with students:
Research education
Which
topics
in
research
methodology you consider as
most
important?
(research
integrity, open science, academic
integrity, GDPR, transparency…)
How prepared for research do you
feel with that education?

Research practice
Relationship with industry
What does interdisciplinary How does your study program
research mean to you?
enable you to experience
collaborating with or working
in companies or NGO’s? Would
you give an example?
What benefits do you What kind of support do you
perceive
from need?
interdisciplinary research?

What kind of support do you need What challenges do you
to make that better?
encounter when doing
interdisciplinary research?
Would you give an example?
What kind of support do you
need?

•
•
•

Categorization of the discussed topics.
Do you think these themes reflect the discussion that you had? Would you change or
add anything else?
How would you rank them by importance?

The results of the focus groups were analysed and the study was published as
Ursić, L.; Baldacchino, G.; Bašić, Ž.; Sainz, A.B.; Buljan, I.; Hampel, M.; Kružić, I.; Majić, M.;
Marušić, A.; Thetiot, F.; R. Tokalić and L. Vranješ Markić, Factors Influencing Interdisciplinary
Research and Industry-Academia Collaborations at Six European Universities: A Qualitative
Study. Sustainability 2022, 14, 9306. https://doi.org/10.3390/su14159306

Main conclusions from the study are summarized as following lessons learned

Lessons learned
➢ Even though interdisciplinary (ID) research became “ingrained” in many disciplines
in practice, significant barriers remain, mostly related to traditional disciplineoriented education and rigid heigher education institution (HEI) structures.
➢ Active top-down facilitation of ID activities through increased funding, creation of
research positions and ID-focused platforms and changes in evaluation and
promotion criteria for researchers can enable researcher to more actively engage
students in interdisciplinary research.
➢ To facilitate student research initiatives, comprehensive methodology education
must be introduced at all HEI levels, and platforms created for students to
communicate between disciplines and with researchers.
➢ To ease interdisciplinary research for both researchers and students, traditional HEI
structures and bureaucratic barriers need to be broken down.
➢ Participants noticed dichotomy between the goals industry and academia have.
Certain disciplines, however, were thought to be inherently connected to industry,
and project or internship-based collaborations were seen as beneficial for student
employability.
➢ Curricula should be adjusted more towards work placements while offering students
more opportunities to engage in private sector.
➢ The focus groups have shown the stronger need of thorough education in terms of
research, ethics and methodology and very high potential to improve it.
➢ Students concluded that it would be important to do useful science and to be able
to transform results in something useful to the society.

4. SEA-EU approach to connecting training to research
4.1. Research Excellence joint online course

Intra-alliance meetings, as well as analysis of the focus groups, confirmed the need for training
students in methodology, ethics and other subjects that will help them to successfully engage
in research activities. Due to the pandemic, it was impossible to organise physical trainings
with participation of other partners. Therefore, it was concluded that a joint online course will
be created, which will have an additional benefit of being available to more students and
having the possibility to be replicated.
Experts delivered the syllabus of the course, entitled Research Excellence, identified modules
and topics and made a call for the lecturers. The call was shared among all partner universities.
Online course was planned to be opened from February 15th 2022 until June 30th 2022 when
all students should have finished their assignments.
University of Split, as the leader of the activity, prepared the program of the short life-long
learning course Research Excellence and submitted it to the evaluation procedure. The
proposal was adopted by Senate of the University of Split.
The course is structured in six modules, each with 0.5 ECTS credits. The topics of the modules
were chosen based on the results of the focus groups.
Module 1: Planning research in context of existing knowledge
Topics: Primary, secondary, and tertiary literature, background and foreground knowledge,
methods of literature search, resources, translating research questions to keywords, quality
assessment of literature search, research question, the hypotheses, aims and objectives,
research design.
Module 2: Data collection, interpretation, and presentation
Topics: data types (qualitative, quantitative), data collection tools (validity and reliability of
tools), coding unstructured data, types of analyses, interpretation of results, data
presentation (text, tables, figures).
Module 3: Responsible research
Topics: authorship and publication, data management, academic misconduct, conflicts of
interest and commitment, intellectual property, data ownership, research ethics, ethics
approvals, research misconduct, peer review, mentoring.
Module 4: Technology transfer
Topics: technology transfer process, technology identification and assessment, intellectual
property rights, partnerships, developing a business model.

Module 5: Writing a research article
Topics: choosing a research topic, writing style, title and abstract, IMRAD, authors’
declarations, references.
Module 6: Publishing a research article
Topics: selecting a journal, predatory journals, manuscript submission, peer review,
editorial process, research impact, funding.
Five academics from UNIST and one from UM took a lead in the modules, with 16 staff
members in total participating in the delivery as either lecturers or tutors, as follows: 13 from
UNIST, 2 from UM and 1 from UG.
Overall 209 students enrolled in Research Excellence, but unequal share of students who
attended the course was observed depending on the university they came from, with more
students coming from universities who participated in the course delivery. 67 students
managed to finish at least one of the modules successfully: 33 from UNIST, 14 from UM, 8
from UG, 6 from UCA, 4 from UBO, 1 from CAU and 1 alumna. The percentage of completion
is higher than the typical completion rates of online courses1, especially taking into account
that the course was a part of life-long learning program. Although initially the course was
intended for bachelor and master students only, we received also interes from PhD students,
alumni and a colleage professor from a university in Bosnia and Hercegovina and allowed them
access to course. Finally, 9 PhD students finished at least one of the modules.
The distribution of enrolled students and those that success fully finished the modules is
presented in Figure 1. According to the presented, all modules had a similar interest for
enrolling, but there are differences in the degree of completion. Writing a research article
stands out as a particularly successful example.
Each module consisted of prerecorded video lectures and a variable number of assignements
Students had the opportunity to communicate directly with the mentor and tutor. Some
modules had an additional exam at the end, while the others considered the assignments as
part of the exam. After the course ended, all teaching materials, remained open to all enrolled
students.
Students that gave feedback at the end of the module reported very high likelihood to
recommend the course to their colleagues. Furthermore, they gave concrete
recommendation on what could be improved in the future editions, what they liked best and
what they would be interested to learn more about. The feedback comments on Module 5
highlighted its usefulness, good organisation and appropriate workload.

1

Delnoij, L. E. C., Dirkx, K. J. H., Janssen, J. P. W., & Martens, R. L. (2020). Predicting and resolving
noncompletion in higher (online) education: A literature review. Educational Research Review, 29, [100313].
https://doi.org/10.1016/j.edurev.2020.100313
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Figure 1. Distribution of students per module

The experiences with the course were discussed by lecturers, organisers and students in the
Joint workshop in Split. The participants felt that the training was responding to a real need
and expressed desire to continue with the delivery of the course. Still a number of challenges
was detected. The opportunity was not equally effectively distributed through the alliance, as
evidenced by the difference in the numbers of enrolled students across the alliance. The
application process was complicated for both students and module leaders. The involved
lecturers also felt that the allowed possibility to join the course at any point throught the
semester was creating additional burden. Although the platform for delivering the module
Moodle had multilingual support, the landing page in Croatian confused some participants.
With respect to content, some modules had a significant number of assigments which could
have contributed to lower completion rates. Additionally, the deadlines for completion of
assigments were not rather long and finally coinciding with summer exams.
With the goal to improve on the future visibility, accessibility, delivery and successful
completion of the course a set of recommendation has been developed, structured according
to the following topics: Dissemination and communication, Application process and access,
Platform, Deadlines/timeliness, Lecturers/tutors, Train the trainers, Assignments, Recognition
of learning outcomes, Other means of delivery.

Recommendations for the Research excellence course implementation
in the future
Dissemination and
communication

•
•

Inform and involve heads of the study programmes
Disseminate through social media networks, particularly those
used by students and other relevant channels

•
•
Application process
and access

•
•
•

Platform

•
•
•

Deadlines/timelines

•

Lecturers/tutors

•
•
•
•

•

•
Train the trainers

•
•
•

•
Assignments

Recognition of
learning outcomes

•

•
•

Interviews with students who participated in the course to be
published in all social media networks
Have
contact
points
at
all
universities
for
communication/dissemination
Enable administrator to enrol students without contacting the
module leader
Enroll students to the whole course
Make the course available to all levels of students (BSc, MSc and
PhD) and life-long learners, also outside alliance universities
Continue using the Moodle
Contact Croatian service provider for Moodle to try make
English language version appear on the landing page
Arrange for chat rooms within platform for students to work
together
Put strict deadlines for the enrolment, opening the course once
per semester
Shorter deadline to submit the assignments
Increase the number of lecturers/tutors, especially from
underrepresented SEA-EU universities
Recognise the effort as part of the teaching workload at each
university
Organise more joint preparatory meetings to exchange
experiences, enhance cross-references between the modules
and detect possible barriers
As the main target are MSc students, develop additional
support materials for BSc students (disscusion forums,
guidebooks, manuals, handbook,reviews etc)
Continuously adjust content taking into account student
feedback
Organise the workshops on topic of e-learning and use of the
platform in order to improve the delivery and interactivity
Provide training to other lecturers interested to teach some of
the content (research, ethics, methodology)
Direct the trainers to other Educational Staff or Continuous
professional development activities and where relevant put
them on the SEA-EU academy platform developed through
ReSEArch-EU project
Consider applying for Capacity building projects
Harmonise the number of assignments and consider making one
joint task where students plan the research from beginning to
the end
Test peer evaluation of assigments
Recognise the achieved learning outcomes (ECTS credits
awarded by UNIST) at least in the student diploma supplement

Other means of
delivery

•

Where possible recongnise as an elective course

•

Consider organising summer schools on the topic and develop
textbook for summer school

After the accumulated experience and recommendations made, we can shortly summarize
the main lessons learned from this task.

Lessons learned
➢ The need to create content of this type was identified by the experts from the
alliance and after the focus group implementation. The need was confirmed by the
interest of students to enrolment which came from all study levels and diverse fields
of study and their feedback on the course.
➢ It is possible to accredit an on-line course with lecturers from several SEA-EU
universities as a life-long learning program within a year from idea to approval at
the University Senat (UNIST). This example of good practice could be replicated at
other universities.
➢ The involvement requires a significant commitment from teaching staff. Some of the
interested academics could not find time due to other obligations. In order to assure
sustainability, it would be important to consider such type activities as part of the
regular teaching workload or find some other incentives.
➢ The promotion and management of the course requires considerable administrative
support, which was performed mostly by SEA-EU office staff in Split and in partner
institution. For sustainability reasons it should be integrated in usual practices.
➢ There is an additional initial effort required to choose, set up and start using the online platform. Moodle which is freely provided by the Croatian academic and
research network was overall suitable for the course delivery.
➢ There is a great potential to scale the activity by involving more lecturers, making
the delivery of modules more interactive and engaging for students, developing
additional content, train the trainers’ activities and organising the summer schools.

4.2. Summer research practices
Two pilot actions that targeted BSc and MSc students were undertaken in this task. Initially,
the plan was to organise 6X2 summer research practice with industry for BSc level students
and 6X2 international research master thesis experience for MSc level students of the SEA-EU
alliance, meaning that each university was supposed to send 2 MSc and 2 BSc students,
supported by the project budget with an interest to increase the number of mobilities with
the help of funding for Erasmus+ mobilities. Therefore, it was also decided from the outset
not to restrict the topic only to interdisciplinary Master thesis but rather allow general
research-based work at the MSc level, as well as internships in any non-university institution.

An important restriction was that, at the time of launching the call mobilities funded through
regular Erasmus+ exchanges needed to last at least two monthes. During the call, the
possibility appeared to also use the shorter blended mobilities, which however required
identifying the suitable course, which we were able to achieve for two students.
Preparation activities (calls) for the pilot actions started in October in 2021. University of Split
launched different calls for mentors, companies and students for participation in pilot actions.
Together with a call for students there was also a survey made where students could mark
their preferences about the destination and institution.

Expressed interest:
Students:
• 229 bachelor and 73 master students expressed interest to participate in action
Teachers:
• 56 academics (3 UCA, 3 UBO, 33 UG, 12 UNIST and 5 UM) offered 69 topics for a
based master thesis
Internship offers:
• Internship offers were provided by 19 companies/institutions: 3 from Cadiz, 3 from
Gdansk, 9 companies Split, 3 from Brest and 1 from Malta

MATCHING METHODOLOGY
After the application process, the matchmaking period was organised.
•

BSc actions (Summer-research practice)

According to the designated interest of both parties, students were matched to companies’
offers by the UNIST. Then the companies were contacted by UNIST SEA-EU office to confirm
the interest, available time frame, any additional requirements and number of students they
are able to accept. After that the students with required background were contacted on a
first-come first-served basis to establish their interest. After both sides agreed, they were sent
a joint email with a copy to the relevant SEA-EU personel at a partner institution. Due to a
very high level of drop out of both companies and students the process was repeted until all
students and companies with corresponding interests were contacted. Regrettably, for many
interested students we could not find companies in the reasonable time frame.
•

MSc actions (international research-based thesis)

Professors and students were similarily matched based on their interest in the calls they
applied for by UNIST. Then the professors were contacted to confirm their interest and

availability, as well as check the profile of the students. After that, the students with suitable
background were contacted on a first-come first-served basis to establish their interest in the
topic of research. After both sides agreed, they were sent a joint email with a copy to the
relevant SEA-EU personel at a partner institution. The process was repeated in case of drop
out for various reasons discussed later-on. Some of the topics and interest remained
unmatched, while some actions could not be realised due to lack of funding.
REALIZATION OF PILOT MOBILITIES
Despite the huge effort put into connecting matching students with available offers, a huge
difference appeared between the interest and final realization of pilot mobilities, as shown in
Figure 2. Only 5 BSc students finally managed to go for a one-month summer research practice
(2 students from UG came to Split, while one student from UBO, UNIST and UCA went to
Malta). Students who successfully found a match for a Bachelor summer research were
allocated in one private research institute in Split Medils, in a public research institution
(Fisheries Research Unit) and an NGO in Malta.
The MSc level mobilities comprised 4 UNIST, 2 UG, 2 UBO, 3 UCA and 1 UM student, who
exchanged among 5 partner universities.

Interest and realization of pilot mobilities
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Figure 2. Comparison of students expressing interest in the pilot mobilities and realised mobilities in
2021/22

During the joint workshop held in Split in July 2022, teachers, external stakeholders and
students who participated in this activity, met and analysed all the undertaken activities,
trying to learn as much as possible from the failures as well as successes. Furthermore, after
the end of the pilot actions, a survey was launched among the students. The goal was to
understand how got information about the pilot actions and to better understand why those
that were offered the mobility decided to participate or why they declined it. According to the

survey results, it was interesting to notice that e-mail communication was rated as the best
channel of the communication in promoting these actions Figure 3, after which a newsletter
is identified as important tool, website etc.

Figure 3. The comparison of different sources of information for student mobilities - responses of
students who expressed interest in participating in pilot actions2

Additionally, the survey showed that most significant reasons for declining the mobility were
personal organisational reasons, followed by family reasons, lack of time, obstacles at the
home institutions regarding co-mentors and summer period of the activity implementation.
This is also the experience of the SEA-EU. This is also the experience of the Office for
International Cooperation when we talk about Erasmus+ mobilities. The reasons given above
are similar (possibly with the addition of the following: the problem of recognition of acquired
qualifications and the withdrawal of a friend who was supposed to travel with the student).
The dropout rate is also quite high when it comes to the Erasmus+ program. For example, only
in the academic year 2021/2022, of the total number of registered students, 21.37% of them
dropped out (after a complete application in the form of submitting all necessary
documentation, not just an application in the form of an express interest). Additionally, some
of the students did not understand the requirements, so they applied for research-based
master thesis although they’ve just defended it or they were in earlier years of the study. The
biggest motivation for students who decided to participate in the activity were 2: opportunity
to participate in research internship in foreign organisation without the extra effort of having
to look for it myself (25%), I felt confident going to an international activity while being part
of the SEA-EU alliance (20%), to gain international experience (10%), new experience (10%),
opportunity to participate in the joint research thesis activity- to have an international comentor (10%). The students who participated in the pilot mobilities were also asked to share
2

Out of 20 students who answered the survey with several offered statements

their experience and particularly the obstacles and challenges, which all point to the need of
better communication in the selection process, better preparation of students for the
mobilities and clarity on the project. Some students would have appreciated assistance in
housing and other logistics and integration during the stay in host country, while for some the
most important was insufficient funding (this depended on the destination). For some of the
students it was the first time they travelled to another country on their own and they would
have appreciated more support and better preparation. Additionally, SEA-EU office staff at
partner universities and academic staff were asked to share their experiences and
recommendations.
Finally, the main challenges different groups of stakeholders were facing in this process are
listed below, listed from the point of view of external stakeholders, students and academics.

Challenges from the external stakeholder’s perspective:
•
•

•
•
•
•
•
•

Time frame of the organisation
Lack of scientist/mentor/ department chair/ equivalent from the guest university
(seize the opportunity for collaboration, prep for the students, evaluation criteria,
communication on the expectations)
Level of education of students
Large difference between internship expectation and the background of the student
Housing
Some labs don’t except master students shorter than three months
Workload of the scientists in the institute
Time frame of the stay

Students’ challenges:
• Finding affordable accomodation (summer is the high tourist season for most of SEAEU alliance cities and there are not enough rooms in dormitories)
• Duration and timing of the mobility (some labs do not except students for less than
three months, one month stay was too short for others..)
• Insufficient information about the offers and their requirements (level, background,
language)
• Long duration of the process from expression of interes to confirmed matching
• Interferance with other obligations and offers
Academics:
• Internal procedures for approving MSc thesis topics that in some cases finish at the
beginning of the academic year
• Lack of time; mentoring students in pilot actions was in most cases additional to usual
academic workload so everyone could not manage
• Unsuitable background of the student for the proposed research
• Lack of clarity for the expected research level (publishable results or not?)
• Duration of the matching process

Challenges from the external stakeholders’ perspective:
• Timing and duration of the student mobility
• Language (some companies require local language)
• Awailability of suitable mentors (pandemics and war in Ukraine have strained many
companies)
• Unsuitable background of the students for the project
• Remuneration of the students (required for some countries and preferred by
students)
Challenges from the HEI’s perspective
• Process of matching interests and preferences of both sides
• Lack of suitable IT tool to facilitate matching process
• Communication across the alliance
• Finding and motivating external stakeholders
• Finding co-mentors for research-based master thesis
• Different internal procedures for mentors, policies at some departments requiring
thesis to be written in national language
• Different workload of MSc thesis at different universities
• Local requirements for MSc mobilities (in France MSc students must be payed fro
internships longer than 2 months)
• Securing suitable contact points at the university
• Securing office spaces for visiting students, equipment for students (PCs, laptops)
• Providing accommodation or assisting in finding it
After identified challenges, from different perspectives, expert group shared other
experiences from their institutions and made a list of recommendations that should be
considered in the future implementation. We learned that at the University of Malta the
research-based Master thesis needs to be approved Mentor, Faculty department and the
Senate. However, the process is rapid and there are entry points for MSc every two months.
Also, in the course of this task, UNIST created an opportunities platform thematically
connected to the sea, where research groups and companies can post their collaboration, job
and internship offers (opportunities.sea-eu.org). We have also taken into account the
recommendations given by students participating in the pilot mobilities. In the following we
present the resulting recommendations according to the following themes: Communication
and recruitment process and strategy, Finding opportunities for students, Funding students
research placements, Dissemination, Timeleness, Documenting and changing university
regulations, Accomodation and logistics, Students preparation for the mobility, Support
during the mobility and Evaluation.

Recommendations for the pilot actions implementation in the future
Communication
recruitment process
strategy

and •
and

•

•

•

•

Finding opportunities
students

for •

•

•

•

Provide timely, relevant and complete information
through:
• idealy central system for providing opportunities
for mobilities within the alliance (work placements,
joint co mentoring supervision, opportunities
through research projects by the alliance members,
...), such as the recently created opportunities
platform (opportunities.sea-eu.org)
• student platforms (e.g. IAESTE)
• already established offices within the university
structures (e.g. IRO offices, faculty departments).
On a longer time-scale create an IT tool (within the
platform or separate) that will allow all parties to
propose, approve and select mobilities without the
need of email communication.
Create a network of contact persons throughout the
alliance that will connect and support students,
companies and mentors. If contact persons are not
already engaged at similar activities within their
universities make effective and regular connections.
Provide a communication platform for contact persons
(e.g. Discord which has already been successfully used
within the alliance)
Organise meetings online for people to present
opportunities and get to know each other (similar by
b2b meetings organised by Enterprise Europe Network
to connect companies and research groups)
Contact person at each university should create the
efficient network with people at the departments and
officies who are dealing with student placements in
companies trying to extend the offer to SEA-EU
students
Contact professors who are already participating in
bilateral classrooms to suggest joint mentorships of
students
Organise meetings online for companies, researchers
and students to present opportunities, meet each other
and get to know each other (similar by b2b meetings
organised by Enterprise Europe Network to connect
companies and research groups)
Organise meetings for potential mentors and comentors one year in advance so that all potential
problems could be solved in time

Funding students research • Erasmus+ mobilities: regular and blended (need to
placements
identify beforehand suitable courses for blended
mobilities)
• small research projects within the alliance (e.g. though
the institutionally funded projects which were launched
by partner universities in SEA-EU 1.0)
• other research projects
• companies and local administration
Dissemination
• Use multiple dissemination channels:
• SEA-EU web, social networks and platforms
• web pages, social networks and platforms of
student organisations
• web pages and social media of partner universities,
faculties and departments
• Use success stories
Timeliness
• Start process before the beginning of the academic
year
• Where possible allow the realisation of opportunities
to be continuously open (but communicate deadlines
and available time clearly)
Documenting and changing • Create, continuously update and maintain a central
university regulations
searchable repository of all regulations and procedures
necessary for joint co-supervision at the level of the
departments or study programs of each university.
• Enable formal co-supervison from different universities
and research institutes at preferably all study programs
in SEA-EU
• Enable more openness towards interdisciplinary theses
and co-supervision from other disciplines
• Enable writing and defending thesis in English at
(preferably all) departments/faculties of the alliance
• Recognise the workload for the co-mentorship of SEAEU students
• In all cases, notwithoutstanding the source of funding,
ascertain that the process assures the recognition of
ECTS credits by home institution before the mobility
• Find and document solutions for recognising student
workload in cases where ECTS credits for researchbased courses or thesis differ
• Organise meetings of relevant academics and support
staff to exchange experience in order to adjust
regulations and facilitate research-based mobilities.
Share the findings and advances within the SEA-EU on a
yearly basis.

Accomodation and logistics

Student preparation for the
mobility

Support during the mobility

Evaluation

• Find a way to help students in finding accommodation
(secure certain number of places in dormitories,
additional financial assistance, create student support
network, e.g. for sharing appartments)
• Secure working space during the mobility (at the
departments, libraries...)
• Getting a library account (even for the stay of several
weeks)
• Clearly communicate the preparatory work and secure
relevant literature; in particular for interdisciplinary
research
• Whenever possible involve a local professor in
preparation of students for the mobility (crucial part for
co-mentorships)
• Recommend appropriate background knowledge and
on-line modules if similar courses are not available
within the study program (such as Research excellence
modules)
• Provide students with information package regarding
the host institution, student organisations, city and
logistics.
• Recommend sustainable means of travel
• Connect student to SEA-EU contact person
• Include student in all the activities organised by
International research office (welcome day, ..)
• Offer students the possibility to be included in all the
relevant mailing lists (even if they are in local language,
as the google translate is advancing rapidly).
• Connect student to other international students and
find a local Erasmus budy
• If available provide information regarding the
possibility to learn the local language
• Continuously evaluate the activity by all the
stakeholders (students, academic and non-academic
staff,
companies’
and
other
stakeholders’
representatives)

The recommendations are especially relevant for the SEA-EU, but the improvements can easily
spill over to mobility to and from other international partners, as well as to internships in
national companies.
Despite some challenges, the students participating in the pilot mobilities have expressed
satisfaction with the provided opportunity of working with professonals from another country
and receiving different perspectives of the same subject, acquiring new knowledge and skills,
getting to know different culture and people, acquiring experience and confidence by facing

different situations and practicing use of English. And although we had small sample of BSc
summer research practices, one of the pilot mobilities resulted in a job offer which the student
accepted and is now moving from Spain to Malta.

Lessons learned
➢ There is significant student interest for research-based mobilities at both Bachelor
and Master level, in other universities and socio-economic partners in other
regions. Even the 1st year Bachelor students’ express interest in engaging more
with industry so the opportunities should be provided with proper preparation
through the study programmes or short programs such as Research Excellence.
➢ Research-based mobilities bring significant added value to students, from acquired
new knowledge and skills to new perspectives and confidence.
➢ Research-based mobilities enable establishing better connection between
research groups, particulary for the case of co-mentorship.
➢ The process of finding right matching partners requires a lot of effort and time. It
was achieved by large effort of primarily SEA-EU technical staff, who had other
duties at the same time. In order to increase the number of students and make the
process more efficient process needs to be upgraded, as suggested in the
Recommendations.
➢ There is a need for constant and clear communication during the entire process
with all involved parties (students, academic staff and company representatives).
➢ Students need administrative support before and during the mobility, as well as
means to connect with local and international students, even if it is only one-month
stay. It’s important to secure working conditions for students (desk, computer)
even during the short stays.
➢ Mentors and co-meantors need clarity with respect to expected outputs and
framework of engagement.
➢ Despite the fact that the biggest problem in matching students and companies
were the internal procedures of the companies (timeframes, language barriers,
remuneration etc) there is potential to significantly improve outcomes by
connecting better with staff that is involved in realizing national internships in
companies.
➢ University should assist students with finding housing.
➢ These research practices should earlier in the future (not during the summer
because a lot of students work seasonal jobs, accommodation is more expensive
and harder to find).

6. Conclusion
The main goal of this project task was to create the training for the students to acquire the
skills necessary to conduct and complete research projects and to provide them pilot
opportunities for research in international dimension. All the actions were organised in the
challenging circumstance of covid pandemics that disrupted usual universities practices and
relations with companies, public and non-governomental organisation. Despite these
unfavourable circumstances we received great interest of students.
Throughout the action, we were able to create teams of researchers across the alliance
interested in improving research-based traning, particulary the interdisciplinary one. Our
investigation of factors influencing interdisciplinary research and industry-academia
collaborations was published in an open access peer reviewed journal. We further responded
to the need of preparing students for research by preparing and delivering an innovative online course Research excellence which can be used as an example of good practice in the
alliance. Furthermore, we gained valuable feedback on how to improve it that we integrated
in the recommendations for future delivery of the course. Additionaly, we managed to
organise the pilot mobilities and gained great experience and feedback, which we used to
construct a set of recommendations for the future activities of the alliance.
This document is intended for all involved stakeholders, but primarily for university policy
makers involved in the development of teaching, transdisciplinarity, science and international
cooperation. The identified good practices, lessons learned and recommendations should
serve as a basis for further improvement of the research based education in international
environment within the alliance and beyond.

Contributors:
The activities were done in the scope of the WP5 of the SEA-EU project, led by Leandra Vranješ
Markić from the University of Split, supported by the SEA-EU office staff Mia Majić and Ivana
Jadrić.
An expert task team was constituted with representatives from all partner institutions:
1. University of Brest (UBO)- Franck Thetiot
2. University of Kiel (CAU)- Ralph Schneider
3. University of Malta (UM)- Godfrey Baldacchino
4. University of Split (UNIST)- Željana Bašić, Ivana Kružić, Leandra Vranješ Markić
5. University of Cadiz (UCA)- Miriam Hampel
6. University of Gdansk (UG)- Ana Belen Sainz
For the focus group the team was expanded with researcher form UNIST (Luka Ursić, Ružica
Tokalić, Ivan Buljan)
Contributors to the Research Excellence module are:
o Writing a research article: Bernarda Lovrinčević (UNIST), Anna Dulska (UG)
o Publishing a research article: Željana Bašić (UNIST), Ivana Kružić (UNIST), Vicko Tomić
(UNIST)
o Data collection, interpretation and ppt: Alexandra Bonnici (UM), Doris Žuro (UNIST)
o Research integrity: Ana Marušić (UNIST), Rea Roje (UNIST), Antonija Mijatović (UNIST),
Marija Franka Žuljević (UNIST), Lana Barać (UNIST).
o Planning research in context of existing knowledge: Luka Vukić (UNIST)
o Technology Transfer: Nikola Balić (UNIST), Leandra Vranješ Markić (UNIST), Ivana Vuka
(UNIST)
Mentors/Co-mentors in Pilot Actions:
Vedran Barbarić, Marita Brčić Kuljiš, Merica Glavina Durdov, Dr Chantal Avellino, Žarko Kovač,
Jadranka Šepić, Andrew Jones, Simon Caruana, Joanna Drzdezon, Joanna Nadolna, Magdalena
Grajewska
Additional contributors in Workshop:
Miriam Hampel (UCA), Alexandra Bonnici (UM), Žarko Kovač (UNIST), Snježana Veršić (UNIST), Ana
Ćosić (UNIST), Marija Lončar (UNIST), Ana Marušić (UNIST), Marija Franka Žuljević (UNIST),
Julia Wiergowska (UG), Wiktoria Szatkowska (UG), Andrew Jones (UM), Ivana Carev (MEDILS),

Roko Glavinović (UNIST), Toni Šušak (UNIST), Antoine de Foy (UBO), Petar Roje (UNIST), Marko
Vukšić (UNIST), Antonia čarija (UNIST), Ana Čavka (UNIST), Belinda Gambin (UM), Bernarda
Lovrinčević (UNIST), Nikša Jajac (UNIST), Anna Dulska (UG), Franck Thetiot ( UBO).

Appendix 1: Publication made through the Task 5.2. of the project proposal:
Ursić, L.; Baldacchino, G.; Bašić, Ž.; Sainz, A.B.; Buljan, I.; Hampel, M.; Kružić, I.; Majić, M.;
Marušić, A.; Thetiot, F.; et al. Factors Influencing Interdisciplinary Research and IndustryAcademia Collaborations at Six European Universities: A Qualitative Study. Sustainability
2022, 14, 9306. https://doi.org/10.3390/su14159306

Factors influencing interdisciplinary research and industry-academia collaborations at
six European universities: A qualitative study
Luka Ursić*
Associate Editor, ST-OPEN, University of Split, Split, Croatia, ORCID id: 0000-0003-2469-2948, e-mail:
luka.ursic@mefst.hr

Godfrey Baldacchino
Professor of Sociology, University of Malta, Malta, e-mail: godfrey.baldacchino@um.edu.mt

Željana Bašić
Associate Professor, Department of Forensic Sciences, University of Split, Split, Croatia, e-mail:
zeljana.basic@unist.hr

Ana Belén Sainz
University of Gdańsk, International Centre for Theory of Quantum Technologies, Gdańsk, Poland, e-mail:
ana.sainz@ug.edu.pl

Ivan Buljan
Department of Research in Biomedicine and Health, University of Split School of Medicine, Split, Croatia, e-mail:
ibuljan@mefst.hr

Miriam Hampel
University of Cadiz, University Institute for Marine Research (INMAR), University Department of Physical
Chemistry, Puerto Real, Spain, e-mail: miriam.hampel@uca.es

Ivana Kružić
Associate Professor, Department of Forensic Sciences, University of Split, Croatia, e-mail: ivana.kruzic@unist.hr

Mia Majić
Senior Associate for Project Implementation, University of Split, Croatia, e-mail: mmajic@unist.hr

Jennifer Ford
International Relations Manager, IUT de Quimper, University of Western Britanny, Brest, France, e-mail:
jennifer.ford@univ-brest.fr

Ana Marušić
Chair, Department of Research in Biomedicine and Health, University of Split School of Medicine, Split, Croatia,
ORCiD: 0000-0001-6272-0917, e-mail: ana.marusic@mefst.hr

Franck Thetiot
Department of Chemistry, University of Brest (UBO), France, e-mail: thetiot@univ-brest.fr

Ružica Tokalić

Department of Research in Biomedicine and Health, University of Split School of Medicine, Split, Croatia, e-mail:
rtokalic@mefst.hr

Leandra Vranješ Markić
Full Professor, Department of Physics, Faculty of Science, University of Split, Croatia, e-mail: leandra@pmfst.hr
*Corresponding author:
Luka Ursić, mag. educ. hist. et angl.
University of Split School of Medicine, Šoltanska 2, 21 000 Split, Croatia
Phone: +385915149252
e-mail: luka.ursic@mefst.hr
ORCiD id: 0000-0003-2469-2948

ABSTRACT
The introduction of interdisciplinarity and industry-academia collaborations (IAC) into higher
education institutions (HEIs) and curricula has been debated both in academic and nonacademic contexts. While overall rising trends in acceptance of interdisciplinarity and IAC
exist, research has stressed differences in implementation and practices. Using a qualitative
research methodology, we analysed eight focus group at six European Universities (members
of the SEA-EU alliance) to discover themes on barriers and facilitators to conducting
interdisciplinarity and IAC, and the inclusion of students in interdisciplinary research in such
activities. Our participants found that the main barriers to IR and IAC and the inclusion of
students in such activities mentioned are traditional HEI structures focused on single-discipline
approaches, a lack of joint platforms for IR and IAC, and academic differences (publication
outcome differences, academic background). Likewise, a lack of funding (especially for earlycareer researchers), employability (for students willing to do a research career), and a lack of
validation by HEIs for researchers conducting IR and IAC are major barriers. To foster such
activities, a top-down approach is needed to restructure HEIs and make them more
accommodating both to students and staff willing to conduct IR and IAC activities.
KEYWORDS: Interdisciplinary research, industry-academia collaborations, European
University Alliance, SEA-EU, technology transfer, interdisciplinarity, knowledge transfer,
higher education institutions

INTRODUCTION
Amidst global changes and new trends, one of the biggest challenges for Higher Education
Institutions (HEI) is the transition of knowledge gained at universities towards industry (JG,
2009, Yarime et al., 2012, Koschatzky, 2002). Such changes highlight the purpose of
strengthening the links between HEIs and industry and the benefits of such a connection.
Policymakers and researchers in Europe increasingly support the strengthening of
interdisciplinarity and industry-academia collaborations (IAC) (Okamura, 2019, Morisson and
Pattinson, 2020). Some contributing factors for this shift are the current job market, the necessity of
adapting curricula to newly-developing technologies, and the universities’ need for new funding
resources (Kirkland, 1992).
HEIs have been introducing courses on technology commercialization and entrepreneurship
(Barr et al., 2009, Nelson and Monsen, 2014, Duval-Couetil et al., 2021, Walsh et al., 2021,
Blankesteijn et al., 2021), providing their students with valuable skills for starting new
businesses or developing new technologies within existing ones. Nelson and Monsen (2014)
emphasize that entrepreneurship education and technology transfer (TT) education mostly have
little overlap, the latter having intellectual property and university-industry relations as
dominant topics, among others. Recent research emphasised the role of students in TT,
particularly graduate ones (Hayter et al., 2017, Giones et al., 2021). For engineering degrees,
new approaches have appeared for achieving TT and entrepreneurship education (Kleine, 2020,
Snihur et al., 2021, Lamine et al., 2021). Besides being directly involved in technology
commercialization, students indirectly drive knowledge transfer by engaging in IAC (GalánMuros and Plewa, 2016). As universities provide increasing opportunities for students to engage
with industry across different fields, it is unclear if all students are adequately prepared for
research experiences in the industry.
TT and interdisciplinary research (IDR) are expected to be the determinants binding education,
research, and the industry together in answering future industry-related challenges (JG, 2009).
European universities have also focused on interdisciplinarity, with the necessity for
collaboration between disciplines and the transfer of new knowledge into industry also being
stressed by the Horizon Europe 2021-2024 strategic plan (European Commission, 2021). As a
result, many universities have started to run ID studies to meet these trends because of their
importance on a global economic scale (Davies and Devlin, 2010).
Interdisciplinarity can help detect and solve complex problems by facilitating a more
comprehensive understanding of a research problem (Newell, 2007). This has led to the
development of a significant interest in interdisciplinary HEI systems (Newell, 2010). For
some, ID is essential in creating integrative knowledge, contrasting the rise of academic
specialization and single-discipline oriented approaches preferred by some researchers (Tarrant
and Thiele, 2016, Velle et al., 2017, Rocha et al., 2020, Bridle et al., 2013). Introducing
interdisciplinarity to HEIs with traditional, single-discipline oriented structures can help
advance sustainability in science and practice (Rocha et al., 2020). In fact, curricula are adapting
to ID programs that are more inclusive, less discipline-oriented, and more focused on complex
problems dependent on practice-based knowledge (Hannon et al., 2018). Higher education
literature shows an increase in IDR, interdisciplinary teaching, and interdisciplinary degree
programmes (Jacob, 2015). Also, co-operations between multiple institutions are increasing
(Jacob, 2015), and according to Bark et al. (2016), funders are eager to support interdisciplinary
projects.

A discussion on interdisciplinarity necessitates its definition. The difference between
interdisciplinarity (ID), multidisciplinarity, and transdisciplinarity has been a subject of
academic debate (Frodeman et al., 2010). Interdisciplinarity usually implies a transfer of
methods and knowledge, and interaction between disciplines, and is seen as a term set between
multi- and transdisciplinarity (Frodeman et al., 2010, Nicolescu, 2014). A brief by the European
Commission on the HORIZON and ERA projects mirrors such definitions, stating that ID
serves “to bring together different scientific approaches (…) methods and skills to (…) real-life
problems” (European Commission, 2020). Multidisciplinarity “overflows disciplinary
boundaries” as a joint approach to a problem between disciplines, with each remaining distinct,
yet “linked by a topical focus” (Frodeman et al., 2010, Nicolescu, 2014, Huutoniemi et al.,
2010). Transdisciplinarity, however, goes “beyond” disciplines, focusing on solving real-world
problems, often with the participation of non-academic stakeholders (Huutoniemi et al., 2010,
Nicolescu, 2014, Rigolot, 2020).
This research aimed to discover which factors affect the involvement of students in IDR and
IAC at six European universities within the SEA-EU alliance, whose goals are to share
educational programs, foster mobility within SEA-EU, and link training to research in an
international context, among others. Through focus groups, we also wanted to examine a wider
range of phenomena related to conducting IDR or IAC, such as the barriers and facilitators
observed by academic staff, researchers, and students, with the goal of informing European
policymakers on methods for promoting IDR and IAC.
METHODS
Participants and research team
Participants were selected using purposive sampling among the researchers and students at the
SEA-EU alliance member-universities: the University of Kiel (CAU), the University of Brest
(UBO), the University of Gdansk (UG), the University of Cadiz (UCA), the University of Split
(UNIST), and the University of Malta (UM). The focus groups were held by UBO, UCA, UG,
UM, and UNIST. CAU did not participate due to the COVID-19 pandemic. A pilot focus group
including twelve participants from each partner university was organized at UNIST, to assess
the appropriateness of the questions for the study aim. Students and researchers were divided
into separate focus groups, as we wanted to observe insights from each group separately and
ensure they felt comfortable answering question in the presence of their peers only. The total
sample included 52 respondents in ten focus groups. Table 1 shows the number of participants
in each focus group and their sex. Table 2 shows the moderators’ backgrounds. Table 1.
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Table 2. Moderators and their backgrounds
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International
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Editor, ST-OPEN
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Moderator – focus
group with students

Moderator – both
focus groups

Moderator –
researcher/academic
staff focus group
Moderator –
researcher/academic
staff focus group
Moderator – both
focus groups
Data analysis
Data analysis

Recruitment strategy
Researchers were identified via institutional websites and approached directly or by e-mail.
Students were recruited through an English language advert, through their institution’s digital
newsletters, via department mailing lists, or through project researchers’ network of contacts.
Focus group topic guides
The focus groups lasted for approximately 120 minutes. In the first ten minutes, the SEA-EU
project was presented to the participants, along with the plan and aim of the focus groups. The

topic guides with questions for the focus group are presented in the Table 1 and Table 2 in
Appendix A.
Data analysis
Anonymization was done manually by the moderator of each focus group. Participants were
coded by their university and focus group (e.g., UBO, Researchers/staff) to ensure full
anonymity. For the data analysis, we used Braun and Clarke’s reflexive thematic analysis
approach due to its adaptability in analysing data (Braun and Clarke, 2006). Data saturation
was not used due to incompatibility with the reflexive thematic analysis (Braun and Clarke,
2019) and our research aim, since we had to analyse all focus groups to see if differences in
barriers to IDR and IAC existed. The data was coded by LU through an inductive approach
after reading and re-reading the transcripts and revised by IB and LU after the initial coding.
Codes and themes were derived from the data on a semantic meaning level. The codes and
quotes were entered in an Excel spreadsheet (Microsoft. Washington, USA; 2016). The
participants were not contacted for feedback on the findings. No field notes were taken. We
used the Consolidated criteria for reporting qualitative research (COREQ) guidelines for
reporting the results (Tong et al., 2007).
Ethical approval and consent
This study was approved by the Ethical committee of the University Department of Forensic
Sciences, University of Split, on January 12th, 2020 (approval no. 2181-227-05-12-21-0001;
641-01/21-01/00001). The participants were provided with Informed consent and
confidentiality agreement.
RESULTS
Three main themes were derived from the data (Figure 1). Additional participant statements
are available in Appendix A (Table 1).
Theme 1: Barriers and facilitators to interdisciplinary research and industry-academia
collaborations
Researchers, academic staff, and students observed numerous barriers and facilitative factors
both to IDR and to IAC. Four related subthemes were identified: 1) differing views on
interdisciplinarity and IAC; 2) inhibitors in HEI structure and bureaucracy; 3) difference in
terminology, limitations, publications, and research outcomes between disciplines and in
industry; and 4) non-academic inhibiting factors.
Subtheme 1: Differing viewpoints and beliefs about interdisciplinarity and industryacademia collaborations
There were significant differences between researchers/staff in interpreting what
interdisciplinarity is and distinguishing it from concepts such as “multidisciplinarity”.
UBO, Researchers/Staff: “I think (…) more precision about what interdisciplinarity is, which
is different from multidisciplinarity. We took the examples of projects involving different
sciences or different researchers from different sciences. If they all work side by side, if they

never cross or share or build bridges or explore new ways to analyse (…) new issues, then
that's multidisciplinary.”
Despite this, most researchers/staff stated that interdisciplinarity is not a novel approach to
research, but rather a common occurrence in science. In practice, other disciplines’ inputs are
needed by most scientific disciplines in conducting research.
UCA, Researchers/Staff: “(…) I cannot do research without it, because I do ecology, benthic
vegetation. So, I need physics. I need sediment dynamics. I need chemistry. I could not do any
type of research if we're not having interdisciplinarity.”
For most participants, IDR has more potential in creating new methods and knowledge for
solving research problems. In the process, it also opens novel research problems which would
otherwise be unexplored in single-discipline research.
UBO, Researchers/Staff: “Interdisciplinary research sure is interesting because it allows to
enlarge the research and to increase creativity (…) of thinking about a given problem with all
the people having a different point of view.”
UCA, Students: “(…) it [interdisciplinarity] means people with different backgrounds, no?
Working together so they can share different expertise and (…) have very different points of
view that can complement and can bring better creative solutions (...)”
For students, disciplines were also often inter-related in practice, and including experts from
other fields was necessary for achieving research goals. In the future, interdisciplinarity would
be crucial to a students’ development and career.
UNIST, Students: “(…) in my field (…) it's a common practice to involve other people that are
not conservators (…) I have some experience working in a lab, but I would rather somebody
else who has more experience and has finished chemistry and has a degree on it to work on
some kind of testing for me that I need.”
UCA, Students: “I think it's necessary for our future career. That's important, to have
experience in interdisciplinary research.”
However, certain participants noted that interdisciplinarity was becoming a “buzzword” for
grant applicants, often used with the goal of gaining additional funding. They believed
interdisciplinary approaches to research problems should not be forced to get more funding, but
rather implemented if the problem requires it.
UNIST, Researchers/Staff: “At European level, it's this multidisciplinarity, it's a kind of
buzzword (…) which is cool today. I think that (…) most of the projects are also forcing this
kind of collaboration… to get more points, better evaluation.”
A similar divergence on opinions occurred when discussing IAC. Some researchers saw them
as unachievable, as HEIs and researchers are usually publicly funded, and the goals and needs
of research and industry are often contrasting. Industry stakeholders expect short-term results,
which researchers cannot easily deliver. There is also the issue of interest, as industry needs
often conflict with ideals of open and shared science.

UG, Researchers/Staff: “The difficulties of industry, they come in a boundary between when a
company makes profits from something (…) done with your work that is somehow paid by the
people through their taxes.”
UBO, Researchers/Staff: "... working with companies, industries, it may be difficult to do
research because they (…) want short term results."
However, participants stated that researchers coming from industry often have a better
perception of research problems and can offer new methods for solving existing problems on
research or reveal new topics altogether.
UNIST, Researchers/Staff: "(..) we have had (…) people that were very successful professionals
in the industry… that identified the need for a new methodology and similar. So, they enrolled
in a PhD program, used scientific methods to develop a new methodology (...)"
Our participants mostly had a positive stance towards interdisciplinarity, at least when it was
truly achieved and not used as a “buzzword”. IAC were seen as problematic to achieve due to
varying interests and expectations between researchers and industry.
Subtheme 2: Inhibitors in HEI structure and bureaucracy
Participants in the researcher/staff focus groups observed that traditional HEI structures
separating departments both in the legal and academic sense were seen as one of the main
barriers to conducting IDR.
UG, Researchers/Staff: “Nowadays, people would be interested in doing interdisciplinary
things (…) but somehow the structures that are in place bureaucratically at the university don't
quite allow for this communication and cooperation to actually take place.”
To overcome this problem, participants recommended that HEIs could organize seminars or
conferences in which researchers from various departments and even universities could
participate.
UG, Researchers/Staff: “(...) I would really like to see more cross-faculty seminars, or crossinstitute, because (…) that would be great to be stimulating from this research.”
Most participants observed HEI bureaucracy impeding IAC and a lack of information on how
to contact industry stakeholders. Even when contact was achieved, establishing collaboration
was difficult due to bureaucracy.
UCA, Students: “I don't collaborate with any company or NGO yet, but if I think about
something that is very difficult, maybe the bureaucracy (…)”
UG, Researchers/Staff: “But if you got, for example, challenges for a corporation (…) because
it's very simple and easy from the other side, and from our side, it's almost impossible to
organize other things, to go through the whole documents and bureaucracy (…)”
A lack of trust between HEIs, public institutions, and industry stakeholders also affected nonacademic collaborations. Certain participants suggested that universities should not take their
societal status and reputation “for granted” and should work more on making themselves into
“trustworthy brands”.

UM, Researchers/Staff: “I'm learning again from my few months of experience (…) that we
perhaps overestimate a little bit the reputation of the university (…) a university has to work
hard to build a reputation out there (…) there is a lot of a stereotype out there that the university
is a bunch of people and ivory towers that essentially don't do that very lucrative business.”
According to our participants, the issue of HEIs validating IDR was also tied to the publication
debate. As differences exist in research dissemination between disciplines, HEIs have
difficulties evaluating a researcher’s contribution to a project with multiple authors from
different disciplines.
UBO, Researchers/Staff: “If people are not from the same discipline, the evaluation rules are
not the same, and that it is very difficult to find a good trade-off in which every people can work
(…)”
The validation issue persisted in IAC. Some participants in the research groups find no incentive
to conduct research if it is not formally recognized for the purpose of career advancement.
UM, Researchers/Staff: “So if the university, in terms of promotions, appreciates that, then I
think people will be more encouraged to do these kinds of [industry-academia] collaborations
(…) But if collaborations don't count, then you have a problem.”
To facilitate both IAC and IDR, HEIs must offer top-down solutions to establishing contacts
between researchers from different disciplines and between departments and non-academic
partners. Likewise, a different system for evaluating interdisciplinary publications or nonpublication research outcomes should be established to entice researchers towards IDR and
IAC, equalizing it with traditional HEI evaluation systems.
Subtheme 3: Differences in publication standards and research backgrounds
Differing publication standards between disciplines were a critical inhibitor to ID collaborations
for most researchers in the focus groups. Differing research outputs among disciplines was a
point of contention between participants for most participants. Another observed barrier was
the more complex review process for IDR than for single-discipline research.
UBO, Researchers/Staff: “(…) people do not look for zonal publication so much because there
is a great conference at which you have to be. If you are not at those conferences, your CV will
be less interesting when you apply for a job. For a discipline’s conference, the interest is not
the same, and they prefer to publish the results.”
UM, Researchers/Staff: “As we mentioned before, because of reviewers, many times reviewers
come from an area. They see things in an area, and it's very difficult for them to actually see
beyond that area...”
Another academic factor inhibiting research important for participants is the difference in
“starting” knowledge of researchers and students. Initial collaborations require a consensus on
even the most basic terms and a lack of homogeneity in interdisciplinary knowledge can cause
inertia in conducting a project. The difference in research priority between disciplines can be a
cause for dissent.

UBO, Researchers/Staff: “Where you have discipline1 and discipline2 (…) and the objective is
to design a new kind of xx, and each of the two groups assumes that the other group’s issues
that they have to face could be very simply solved.”
Participants focused on the standards of “open science” and the fostering of “open
communication” as the solution to the knowledge-gap problem. These two phrases are closely
connected to ideas of knowledge-sharing and transparency between disciplines.
UBO, Researchers/Staff: “To me, it's an open and proactive communication process at different
levels between... partners in interdisciplinary projects and taking this into account.”
For participants, a researcher’s/student’s “specialization” or training in a specific discipline was
seen as one of the reasons behind this problem. This “specialization” also prevented researchers
from realizing the limits and problems in other research disciplines, which was a potential cause
for miscommunication.
UBO, Researchers/Staff: “There is a huge knowledge gap (…) when you're working in
interdisciplinary matters, and you realize that in fact, you don't know much, that you have been
specialized in your field.”
Divergence in knowledge, publication outcome expectations, and approaches in research were
key problems to our participants in taking up and conducting IDR. “Sustainable” IDR can only
be achieved when interdisciplinary education on approaches and methods becomes inherent to
curricula, so that the differences between disciplines are lessened pre-emptively.
Subtheme 4: Non-academic inhibiting factors
Researchers also noted inhibiting factors related to researchers’ personal characteristics. A lack
of “humbleness” and a researcher’s “ego” prevented or limited collaborations between
researchers.
UM, Researchers/Staff: “There are problems of ego. There are problems of territory. There are
problems of security. So, someone wouldn't be comfortable working with someone else because
he or she feels insecure.”
Student participants also focused on the importance of a researcher’s personality in
interdisciplinary collaborations. Adaptability, open-mindedness, and transparency were seen as
crucial traits a researcher should have.
UBO, Students: “(…) We have to adapt ourselves because it is really rewarding to have these
kinds of studies (…) I think we have to adapt all the time to be a good researcher.”
Both the researchers and the students noted the differences in language and culture can also
affect research, especially in an international context.
UBO, Researchers/Staff: “The issue(s) that you can have when you go to a [different] country,
that you don't know the culture and you don't know the rules or the background of the people
or the language.”

Linguistic, cultural, and personal differences between researchers were seen as problematic in
IDR and international collaborations. Policies and programs should take non-academic factors
into account and offer ways of mediating these issues.
Theme 2: Increasing the involvement of students in (interdisciplinary) research and
industry-academia collaborations
The second theme deals with the involvement of students in research in general, with an accent
on IDR. The inclusion of students in academia-industry collaborations was also discussed. The
theme can be divided into three subthemes: 1) barriers in academic background and HEI
structures; 2) research mentorship, research methodology courses and practical work; 3)
projects, internships, international exchanges, and opportunities for career-building.
Subtheme 1: Barriers in academic background and HEI structures
For students, conducting IDR is difficult as they usually obtain knowledge from a single
discipline during their HEI education. This lack of knowledge inhibits communication with
students and researchers from other disciplines, as it presents a higher risk of
miscommunication.
UBO, Students: “You have to be aware [of] and compose with different disciplines, sociology,
and economics (…), geography, politics (…) sometimes it is frustrating because you can't have
all the terminologies, knowledge or knowhow and stuff.”
Among the researcher participants, most thought that institutions also do not provide support
for students pursuing IDR careers. Participants found this was caused by a lack of paid positions
for early-career researchers (ECRs) interested in IDR or by a lack of courses and degree
programs for those students interested in IDR.
UG, Researchers/Staff: “I feel that somehow our students are also punished because of this
interdisciplinarity (…) They do not have a clear scope (…) for pursuing a research career. Only
people with very clear skills are hired by other institutions.”
The non-existence of courses, platforms, and programs for students interested in IDR was a
significant obstacle for the student participants, as students and ECRs had no methods of
contacting people from other disciplines.
UBO, Students: “For example, if I need to go to work, I don't know, in the Urban Institute with
some specific documents I am not familiar with, I would be grateful to have someone specialized
in that as a support, with the ability to reach this person when needed.”
The same issue occurred with students willing to collaborate with stakeholders in industry. A
solution could be a “directory” of “friendly” companies, which students could use to approach
companies in need of applying their skills and knowledge.
UG, Students: " I think [ANONYMIZED] said before about another thing (…) friendly
company's directories. (…) a place that you can go and see, OK, this company can be interested
in what I'm doing. I'm going to email them and talk to them (...)”

Time constraint was a significant issue for both researchers and students in involving students
in research. Students are usually occupied with obligations to varied courses, or they already
have part-time jobs which they must balance with academic life. Researchers, on the other hand,
are swamped with teaching and research obligations and have almost no time for additional
projects with their students or training them for future research careers. The issue of time is
more prominent during time-constrained student exchanges and internships.
UBO, Researchers/Staff: “The time (…) to teach the student before he is able to conduct the
experiments by himself (…) can sometimes be very tricky, especially if you have to supervise
the students for a short internship.”
UNIST, Students: “(…) In my case, the interdisciplinary research involves biomedical
researchers and physicians while I am a master student. But, although my project involves
working with specialists from other disciplines, they usually had very little time to discuss the
project with me.”
Traditional HEI structures need to be reshaped into less rigid structures to accommodate IAC
and IDR. Logistic and bureaucratic support and the organization of open communication
channels between researchers and industry stakeholders, and within research communities
themselves, are crucial in developing new academic and non-academic collaborations.
Subtheme 2: Research methodology courses, practical work, and research mentorship
Participants from both groups emphasized a lack of pre-university and university-level
education on skills such as critical thinking, which reflects on their capacity to conduct research
autonomously. To mitigate this, research methodology should best be introduced at earlier
stages of education, and students should be trained to think and decide for themselves.
UNIST, Researchers/Staff: “I think it's the only (…) possible way to develop this kind of critical
collaborative thinking (…) from the elementary school.”
UNIST, Students: “(…) but what I think would be even better if the classes like methodology
(…) were to be at the beginning of your educational studies in college.”
However, students remarked that even when adequate research methodology education existed,
a noticeable lack of “practical” work impeded student research participation. An increase in
practical courses or short-term projects was thought to increase student interest in research.
UBO, Students: “(…) more practice courses or longer practice courses. Because what
disappointed me is that, during my studies, generally, the practice is very short, like three or
four hours, and so we don't really have the time to explore any problem or to understand what
we do.”
A lack of practical work, or opportunities to do research, along with unpreparedness for what
research entails (e.g., unexpected, disappointing results), was perceived as a significant
inhibitor to a student’s willingness to engage in future research activities. This also impaired
student participants from engaging in research careers, which is potentiated by the scarcity and
shortness of employment opportunities in research.

UM, Researchers/Staff: “(…) they are not investing [in] people. That is the biggest problem. If
there is (…) a possibility for this teaching assistant and research assistant to start to build a
career (…) [at a] university with the kind of security that that could help more to get people
who would like to be like research leaders in the future.”
Alternatively, student-participants offered that research methodology education should contain
some aspects of “real research”, as they were unfamiliar with the difficulties a researcher faces
and had to learn during internships. This could be realized through “open door days”, in which
students can be introduced to real research.
UG, Students: “I would have liked my professors to show me something about their research.
How they did it and I mean, all of them, from mathematicians to physiologists or psychologists,
I think that that would be great because you could see a lot of different things.”
In that sense, both the student and researcher participants remarked that the role of mentors who
can include students in research is crucial. A good mentor or supervisor can make a significant
difference, not only in the quality of the conducted research but in the student’s long-term
engagement in research activities.
UNIST, Students: “I think I am not prepared to do it alone. But if I have some mentor or
someone who would lead me and guide me, I think I can do this. And good research. I know it's
hard to do something the first time (…) and to build it from scratch.”
Our participants observed four necessary improvements to curricula: research methodology
education, combined with practical work, short-term research-related employment
opportunities, and high-quality mentorship. While methodology education relates to a structural
problem in curricula, practical work, mentorship, and paid research internships can be
combined into one “package” for students or smaller research groups, improving IDR and
students’ perspectives of research overall.
Subtheme 3: Projects, internships, international exchanges, and opportunities for careerbuilding
Student participation in internship programs or research projects can be a great starting point
for long-term research inclusion. Participants offered that universities should actively engage
students in research and organise networks that students can use themselves to find research
and internship opportunities, both domestically and in other countries.
UBO, Students: “We don't know about internships opportunities in other cities or (…)
countries. In my opinion, I cannot find a network that could provide me with a total view about
which laboratory I can send my application to. So that is just one very small issue to me.”
Our participants thought that international exchange programs should be potentiated as they
give students the opportunity to develop their research skills and function autonomously.
UBO, Researchers/Staff: “But it's also linked, because the students I mentioned, after they went
abroad at the bachelor level, they came back here for their master level and in fact, they really
did improve (…) following their BSc year in a system where they were asked to be much more

autonomous because, at the master level, you're asked to be more autonomous, but ultimately
they learn one year in advance about autonomy, in fact.”
To stimulate students, participants suggested research positions should be opened at
universities, so students could see the benefits of engaging in research. If there are no
opportunities for a research career, most students will be demotivated to participate.
UCA, Researchers/Staff: “So let's start (…) in an ideal world to create some kind of jobs not
so deep in research, but (…) one year to prove you like [doing research] or you feel comfortable
(…) later, you can go on with your thesis.”
Participants found that the same steps can be applied to include students in IAC. The
organization of seminars or similar networking opportunities can lead to long-term benefits for
students, and potential future employment.
UCA, Students: “For example, through seminars financed by the university, of course, when
we can meet people, make contacts, make ourselves known (…), perhaps [an] exchange where
companies can look. Look for us and we can look for them, and I will say this is for getting a
job, but also for the access (...)”
The greatest benefit of IAC to the participants is the increase in student employability.
Connecting students to companies early on should be an example of good practice for all
European universities.
UBO, Researchers/Staff: “I think that's one of the strong points of the French education system,
actually, is the insistence on work placement all the way through. It's much more common here
than certainly in the U.K. and some of our European partners as well.”
We found that internship programs at industry partners, international exchanges, or positions in
research projects can increase student involvement in IAC and IDR. However, a prerequisite
for their effectiveness are clear communication networks usable autonomously by interested
students. An expected result of organising such programs could be higher student employability
and higher enrolment trends in research careers and research-oriented programs.
Theme 3: Enhancing the social impact of research – delimitations between academia and
society and ways of overcoming them
Participants from the researcher focus groups and the student focus groups noticed a lack of
social impact of research. This social impact was a result of the publication models present in
research and in the communication methods of disseminating results and “acting” as researchers
in society. Researchers and students also suggested solutions to this problem in “translating”
research for society to understand, fostering “open science” for sharing knowledge, and
“useful” science for applying research to real-world problems. This resulted in the creation of
two associated subthemes: 1) barriers in publication models and communication methods, and
2) research “translation”, “open science”, and “useful science” as methods for disseminating
research in society.
Subtheme 1: Barriers in publication models and communication methods

Researchers primarily attributed the lack of social impact to the publication model fostered by
HEIs, which is not meant for the general populace either due to the specificity of the scientific
language, or the lack of access to published research:
UBO, Researchers/Staff: “When you write a publication, it is for a given public. (…) you are
using a given level of vocabulary. And of course, when you take out the paper outside this
community, it could not be [disseminated] successfully because you have made certain
assumptions about the background people should have.”
This “delimitation” between society and academia was enhanced by the constant perception of
the academic “ivory tower”, as participants noticed that society still does not have an idea of
what researchers do. Moreover, the constant use of scientific jargon enhances the perception
that researchers are patronizing society.
UM, Researchers/Staff: “We cannot patronise people out there just because we live (…) in an
ivory tower, we really need to be careful.”
Our participants found that research must be socially impactful, especially as it is funded by the
European public itself. Making research accessible through clear, non-scientific communication
can be the first step towards achieving this.
Subtheme 2: Research “translation”, “open science”, and “useful science” as methods for
disseminating research in society
Certain participants noted some ways of overcoming this issue. Two main methods were
suggested; a change in the way research is disseminated among the populace through
“translating research”, and the creation of new communication methods for educating society
about research results.
UG, Researchers/Staff: “So maybe an idea [could be] to try to boost or facilitate (…) having
better communication channels and more reliable and trustworthy information."
Similarly, participants in the student focus groups noticed the need for disseminating research
among the general population. Two terms often came up in relation to research dissemination:
open science, which was seen as a way of making research available and understandable for
everyone, and useful science, which was related to making research results have an impact on
society and policymakers. In terms of open science, IDR was thought to be especially useful in
making a difference in society.
UCA, Students: “(…) make useful science, and, of course, try to reach population with the
science, try to solve real day-by-day problems (…) for example, if we work individually from a
single department, we won´t be able to solve these real people’s problems.”
This was likewise related to the practical application of IDR to real-life problems in society,
which was thought to be of higher value than regular research. IDR was seen as more
“contemporary”, as well.
UBO, Students: “(…) interdisciplinary research seems to be a more modern kind of the way
[where] everything's heading… everything seems more and more interdisciplinary in everyday

discussions. And, you know, we're starting to have discussions which are intercultural and
interdisciplinary in general life."
Our study participants noted that socially impactful research not only affects the public and
policymakers, but the students’ and researchers’ willingness to engage in research as well.
Making “open science”, with data and results being available and understandable to the general
public, should be a key initiative at universities and at (inter)national levels.
DISCUSSION
The results of this study suggest that both researchers and students believe that, although
interdisciplinarity can increase the impact to their work, employability, and society in general,
existing regulations, terminology discrepancies, and time consumption in collaborations
possibly alienate HEIs from interdisciplinarity. Academic background differences, traditional
HEI structures, the lack of communication channels, and ineffective bureaucracy impeded both
students and researchers from collaborating with scientists from other disciplines and with nonacademic partners. While students were inhibited by a lack of research practice and
methodology education, researchers were stymied by issues of IDR-specific inertia not visible
in single-discipline projects, IDR validation by HEIs, and its lack of impact on their career
advancement. Despite these barriers and some differences in the perception of
interdisciplinarity, both students and researchers agreed on its benefits to science, with students
seeing it as significant for their future careers. The students observed that some of the
facilitating factors would be joint classes, accessible research facilities, open days, and
databases of research laboratories that enrol students, databases of students and experts
interested in research, and databases of potential employers and employees. According to our
student participants, these factors could bridge the knowledge gap they feel prevents genuine
interdisciplinarity.
Increasing interdisciplinary and industry-academia collaborations among researchers
and academic staff
Interdisciplinary approaches might be beneficial to experienced researchers as well. Many of
our researcher participants saw interdisciplinarity as necessary for their research, or as a natural
approach to a research problem. Broadening focus towards other disciplines can be beneficial
for their academic careers, as researchers who expand their careers to other disciplines are more
likely to have a higher scientific impact, despite the risk for decreased productivity (Yu et al.,
2021, Leahey et al., 2017). However, participants stressed that such efforts were often slowed
by a lack of institutional support, complicated bureaucracy, and non-existent communication
channels. Simply organizing multidisciplinary institutions is not a segue towards
interdisciplinary collaborations, as our participants noticed the differences between
interdisciplinarity and multidisciplinarity lie in “true” exchanges between disciplines. Studies
have shown that active top-down interventions are key to moving from multidisciplinarity to
interdisciplinarity and creating novel collaborations (Zuo and Zhao, 2018), especially in
bridging the barriers of hiring, tenure, and promotion, which are still entrenched in singlediscipline structures (Tarrant and Thiele, 2016). The solutions proposed by our participants
mainly relied on HEIs creating cross-departmental or cross-university seminars or similar
collaboration-focused platforms, and on the formation of new research positions for ECRs.

Similarly, pre-emptive interdisciplinary education integrated into curricula was proposed, as
single-discipline education was seen as limiting for future researchers, since it contributes to
the isolation of departments and faculties from one another. In that sense, interdisciplinarity can
be seen as an additional tool for bolstering professional adaptability and employability.
For our participants, equally significant in this regard is the validation of IDR by HEIs. They
noted that interdisciplinary projects do not necessarily result in publications, but traditional HEI
outcome measures hardly consider other outputs as valid. Participants also worried about the
scientific impact of IDR, which is a significant criterion for obtaining tenure at HEIs. Despite
the rise in the number of interdisciplinary journals, most universities typically recognize singlediscipline publications, especially in high-impact, well-cited journals, which could provide
issues to researchers publishing IDR (M and M, 2018). Studies on the citation of
interdisciplinary papers vary in their result, suggesting either that proximal IDR (between
different, but proximal disciplines) has higher impact (Yegros-Yegros et al., 2015), while others
relate it to distal IDR (Larivière et al., 2015, Wang et al., 2015). However, other studies suggest
that IDR outcomes should be evaluated through a mixture of quantitative and qualitative metrics
(Wagner et al., 2011). Participants also related the publication issues to the difference in
researcher’s academic background, as different disciplines have different publication metrics
and expectations. This was related to the final publishing output – some disciplines value
journal publication, while others rely on conferences for dissemination. Our participants
observed the same issues with IAC, which are confirmed by current literature (Marinho et al.,
2020, de Wit-de Vries et al., 2019, Vick and Robertson, 2017). HEIs should work to recognize
this problem, and to solve it by revising the criteria for career advancement, employment, and
researcher evaluation to promote interdisciplinary approaches of any kind. For non-academic
collaborations, the participants noted a similar revision in criteria for rating outcomes is
required.
Moreover, the human factor, mostly connected by our participant to a researcher’s “ego”, can
also be a factor slowing or preventing valuable collaboration. Participants observed that
researchers often have misguided expectations from other disciplines, and that differences in
academic backgrounds can cause conflicts at early stages of interdisciplinary projects.
Strategically planning research teams and setting goals before research begins can help annul
this problem (Arnold et al., 2021). To achieve this, Jacob (2015) lists some key characteristics
for assembling an IDR team, such as “leadership and management”, “effective
communication”, and “clarity of a shared vision”, among others. This agrees with the views of
our participants, who believe setting clear boundaries, goals, and establishing respectful
communication are prerequisites for IDR.
Researcher participants likewise stressed the funding issues IDR faces stemming from an
overall lack of funding for interdisciplinary projects, or a lack of understanding from funders
and other stakeholders in evaluating IDR. Participants also noted that committees reviewing
project applications often consist of reviewers who are not prepared to look outside of the scope
of their discipline, which risks misevaluation of the project’s originality and content. Research
on ID funding only partially confirms such stances. While interdisciplinary projects are often
less successful when initially applying for funding (Bromham et al., 2016), researchers
conducting such projects get more funding at later stages of their career (Sun et al., 2021). Such

funding could be important for IDR teams, as it would mean autonomy from the host institution
(Holley, 2017), and thus independence in creating new collaborations. Institutions could also
create separate calls for funding for interdisciplinary researchers, along with interdisciplinaryfocused review committees. This would also annul the possibility of interdisciplinarity being a
buzzword for getting better evaluations of grant applications, something our participants noted
as a significant problem when applying for research funds.
On the other hand, participants noted that funds were easier to obtain within the boundaries of
IAC, but that this funding method often conflicted either with HEI bureaucracy, or the concept
of publicly-funded HEIs. These barriers were additionally reaffirmed by “issues of trust”
between HEIs and industry, and participants believed HEIs should work more to establish
themselves as trustworthy “brands”. Even when such gaps were bridged, some researcher
participants believed that a difference in goals and outcomes (such as publication) between
academia and industry were seen as irreconcilable. However, IAC were thought by our
participants to bring new methods, research problems, and knowledge to HEIs, along with an
opportunity to work on original research problems which could not be necessarily observed
from a HEI standpoint alone. Such problems were previously observed in recent literature
reviews, which suggested that the creation of comprehensive sector-specific policy, preestablishment of research plans and goals, and an increased focus on bi-directional knowledge
transfer can make such collaborations more successful (Vick and Robertson, 2017, de Wit-de
Vries et al., 2019). Our research participant had concrete suggestions towards solving these
issues, but a HEI-driven intervention was thought to be necessary, as participants felt less
enabled to form collaborations on their own.
Involving students in interdisciplinary research and industry-academia collaborations –
barriers and possible strategies
Our participants expressed the opinion that interdisciplinary approaches are becoming more
and more common in all disciplines. In fact, most student participants saw interdisciplinarity as
the future of research and considered it to be an important factor for the future of their careers.
IDR was also thought to have increased social and “real-life” impact when compared to singlediscipline research, and our participants saw it as “useful science”. Novel trends prove such
opinions to be correct. The number of IDR projects has grown over time (Van Noorden, 2015),
and interdisciplinary approaches have shown the ability to generate more high-impact science
(Chen et al., 2015, Szell et al., 2018). The Horizon Europe 2021-2024 strategic plan outlined
the need for more cross-discipline collaboration and the diffusion of new knowledge into
industries, especially aimed at innovation for sustainability (European Commission, 2021). If
such trends continue, it is a given that interdisciplinarity and sustainability will drive further
research and that students will need to be prepared for the new academic reality in advance.
Our participants noticed a lack of interdisciplinary degrees, courses, platforms, or projects that
would allow students to engage in interdisciplinarity. They also observed a lack of
communication channels through which students could engage researchers from other
disciplines. This was enhanced by the difficulty of gathering knowledge from multiple
disciplines, and by miscommunication issues due to differences in academic backgrounds.
Considering the increasing number of interdisciplinary programmes and degrees (Jacob, 2015),

this finding points to a lack of implementation of interdisciplinarity in practice. Due to its’ high
importance in the future, viable solutions for interdisciplinary courses need to be implemented
at all levels of higher education. Rethinking HEI structures and programmes through an
interdisciplinary perspective by implementing courses and projects can be beneficial for
achieving sustainability (Howlett et al., 2016, Brassler and Sprenger, 2021, Zwolińska et al.,
2022), and students exposed to interdisciplinarity have shown an increased proclivity for
innovation, despite hardships with balancing between disciplines (Braßler and Schultze, 2021).
Such courses and programmes should provide the students with “communication skills”, “highorder cognitive skills”, and knowledge of disciplines and interdisciplinarity, all while balancing
with discipline-specific content (Spelt et al., 2009). According to our study participants,
introducing such programmes at lower levels of education (pre-university and undergraduate)
could help develop critical thinking and autonomy among students, which are necessary for
research to occur and prosper. Moreover, it could prepare them for the “real” aspects of
research, such as unexpected or non-satisfactory research results, and could bridge the observed
“communication gap” between disciplines and with researchers.
Similarly, traditional, single-discipline HEI structures and miscommunication problems due to
single-discipline academic backgrounds were significant barriers to students’ willingness to
take part in IDR. This is a frequent problem mentioned in literature on interdisciplinary
education (Lamine et al., 2021, Davies and Devlin, 2018., Blackmore and Kandiko, 208),
despite the increase of IDR among graduate students (Jacob, 2015). Firstly, the implementation
of courses and projects could be a good tool in overcoming the SD barrier. A top-down approach
through policymaking, creating internal and external HEI partnerships, granting department
leaders more autonomy in developing educational programmes, or even giving departments
“co-ownership” of courses and curricula can also be efficient (Hannon et al., 2018, Blackmore
and Kandiko, 2008). Secondly, creating employment and career opportunities for ECRs willing
to engage in IDR is paramount, as our participants observed that single-discipline researchers
still have a higher chance of being employed by HEIs than interdisciplinary researchers do.
This is a common occurrence at most universities (Tarrant and Thiele, 2016), and can
discourage students from participating in any type of research. Our participants suggested that
HEIs should create such employment opportunities “not so deep in research” such as project
assistant positions or internships for a limited time (e.g., a year), which would offer students
the possibility for being mentored for future research careers and long-term employment.
Participants also pointed out the role of mentorship in creating research opportunities in general.
A good mentor was seen as a critical factor for the inclusion of students into research and could
offer them a place in his/her own research projects. They were seen by the student participants
both as “guides” for conducting research, and as mediators for facilitating IDR among students
and bridging communication gaps. However, participants also noticed that due to time
constraints, academic staff and researchers from other disciplines had insufficient time for such
activities. These issues were especially prominent for participants who took part in exchanges,
internships, or short-term research collaborations, where researchers were additionally
constrained by the length of the programme. Other research on interdisciplinarity found time to
be an issue as well, both for students and mentors (Hannon et al., 2018, Davies and Devlin,
2018). To stimulate both university professors and researchers, HEIs could take into
consideration the time constraints IDR takes and could offer better stimulation and rewards for

them to engage in ID activities, separate from the traditional single-discipline approaches
(Davies and Devlin, 2018). The participants also expressed the need for more “open days”,
during which tenured staff or researchers could show students what “real” research entails.
Similarly, participants believed that HEIs could organise “platforms” where students could
contact senior researchers from other disciplines with inquiries about problems or offers of
collaboration.
Additionally, strengthening international relations can help prepare students for IDR and
research in general. Participants observed that exchange and internship opportunities in other
countries can help students develop autonomy, critical thinking, and research skills.
Prerequisites to such activities, which our participants find lacking, are established international
connections between HEIs and non-academic partners and the accessibility of information on
such connections to students. Most participants were eager to engage in international
collaborations and exchanges but expressed worry at miscommunication due to language and
cultural differences. Extensive growth in international student mobilities and the related
research offer policymakers a good insight into potential activities for facilitating international
collaborations (Koehn et al., 2017). Recent literature recognized many of the same problems
that our participants did and suggests concrete strategies, such as the creation of “international
offices” dedicated to incoming exchange students, which can help students accommodate to the
new cultural surrounding (Atalar, 2020). For researchers, international research collaborations
and international funding for projects can help increase citation and research impact
(Leydesdorff et al., 2019, Morillo, 2019), which can have a positive effect on career
advancements and further funding applications.
A lack of research methodology education and practices on all education levels was observed
by most participants, and an introduction of such courses could stimulate them to join or better
prepare them for research. In the field of biomedicine, research methodology education has
shown a positive impact on students’ understanding of research, evidence, and critical thinking,
and their opinion on science, while science writing workshops have shown a positive effect on
publication outcomes (Vujaklija et al., 2010, Šimić et al., 2021, Marušić et al., 2014). However,
these studies focus only on SD education. Creating interdisciplinary methodology course could
be a challenge, but even creating general research methodology courses inside the traditional,
single-discipline curricula could be a step in the right direction for our participants. To be
interesting to students, the participants suggested that such courses must also include practical
aspects and opportunities for implementation, the latter being especially important in the
context of making a “social impact”. IDR was seen by the student participants as critical in
solving complex “real-world” problems, which made it especially attractive. This is especially
true for environmental sciences, where IDR and sustainability are closely related (Tarrant and
Thiele, 2016). A good example of research methodology education for students inside the SEAEU alliance is the University of Split overlay journal “ST-OPEN”. This journal focuses on
publishing student theses as original research articles after a rigorous peer-review process and
translation into English, all the time fostering an “author-friendly” policy aimed at improving
student theses (Gudelj et al., 2021, Marušić et al., 2019). Through the process, it offers students
a real-world experience of publishing an article, and likely their first insight into the world of
scientific research.

Our participants observed similar barriers to the inclusion of students in IAC. Although a
conflict between the goals of industry and research was noted by student participants,
collaborations between universities and industry were seen as beneficial for student
employability. A step towards this goal can be taken by organizing courses and projects run
jointly by universities and industrial partners, which can increase student employability
competencies (Borah et al., 2021). However, while such efforts can be facilitated by the
diversity of departments at HEIs and interdisciplinary approaches, they can conflict with the
contemporary structures and goals at publicly-owned universities, as well as research-oriented
curricula (Borah et al., 2021). Participants also observed that such collaborations were
dependent on a supervisor’s personal experience. Our findings on this topic are in line with a
recent literature synthesis, which found that prior experience of individuals at the university
level to be “one of the strongest predictors of university-industry collaboration” (Sjöö and
Hellström, 2019). This phenomenon also extends to the ideas of knowledge transfer and TT
(Hyppola and Skournetou, 2013). If a supervisor or a mentor was unavailable, the student
participants noticed that “platforms” containing contacts of HEI-friendly companies could offer
them a chance to contact industry stakeholders for employment or internship opportunities.
Alternatively, platform with lists of students willing to work in industry could be organised so
that partners in industry can pick a student which fits their needs. In the context of available
research on IAC and TT, the concepts of “entrepreneurial networks” and “entrepreneurial
ecosystems” are closely related to the creation of such platforms (Walsh et al., 2021).
However, alternatives to traditional, project-based collaborations also exist. In business
schools, these include “entrepreneurial education”, or systematic preparations of students for
careers in industry through courses and practices (Walsh et al., 2021). Certain studies have
suggested that to truly foster IAC, HEIs should establish “science-based entrepreneurship
education” to foster TT and truly embed industry in science, and vice-versa (Blankesteijn et al.,
2021); this type of education is also closely related to interdisciplinarity. Our study found that
a cross-section between IDR and IAC exists in their real-world applicability. In fact, student
participants found that the application of research to real-world problems encourages their
participation. The concept of “science-based entrepreneurship education” offers an inroad
towards creating applicable science (Blankesteijn et al., 2021), and could help students and
HEIs cross the bridge between academia and industry. IDR can also be beneficial in that regard,
mending the dichotomy between industry and academia (Walsh et al., 2021), which was
significant to our participants.
Research and social impact
A common theme among both the researchers, academic staff, and the students was the
necessary increase of the social impact of research. All participants to varied extent expressed
that most research has little to no impact on society and policymakers, and that the perception
of the academic “ivory tower” persists among the general population. They called for the
introduction of “open science”, “research translation”, and “useful science”. An example of
good practice was “transforming” or “translating” research publications into shorter texts usable
by the general population. These calls for “useful”, socially impactful science were observed
by other researchers (Nardon et al., 2021). For our participants, this approach was critical in

making science more attractive to both researchers and students and could help alleviate the
mistrust between society and academia.
CONCLUSION
Our study found that, even though IDR became “ingrained” in many disciplines in practice,
significant barriers remain, mostly related to traditional discipline-oriented education and rigid
HEI structures. Active top-down facilitation of ID activities through increased funding, creation
of research positions and ID-focused platforms and changes in evaluation and promotion
criteria for researchers can, among else, help create and improve IDR at universities. This topdown approach will also enable researchers to more actively engage students in IDR. To
facilitate student research initiatives, comprehensive methodology education must be
introduced at all HEI levels, and platforms created for students to communicate between
disciplines and with researchers. To ease IDR for both researchers and students, traditional HEI
structures and bureaucratic barriers need to be broken down. Similar strategies can be employed
for IAC; however, our participants noticed a dichotomy between the goals industry and
academia have. Certain disciplines, however, were thought to be inherently connected to
industry, and project- or internship-based collaborations were seen as beneficial for student
employability. These results will be used in the SEA-EU alliance to inform the creation of new
collaborations within an ID and international context, and to create new opportunities for
students and researchers to work with non-academic partners.
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