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Abstract 

Background In order to best prepare medical students for their increasingly complex future career, interdisciplinary 
higher education is swiftly gaining popularity. However, the implementation of interdisciplinary learning in medical 
education is challenging. The present study deepens the understanding of the challenges and opportunities inherent 
to the implementation of an interdisciplinary course. We elucidated the attitudes and beliefs of students participating 
in a newly developed interdisciplinary minor, in which students of medicine (MS) and communication and informa-
tion sciences (CISS) were involved.

Methods We conducted four semi-structured focus group interviews, of which two were held before, and two were 
held after the course. Seven MS and six CISS participated voluntarily. A pre-arranged interview guide was used. The 
interviews were recorded and afterwards systematically analyzed with the ‘constant comparative analysis’ technique.

Results The focus group interviews revealed three differences in epistemics between students in terms of 1) cur-
riculum content, 2) educational formats and 3) student’s competence perceptions. These factors influenced the way 
students evaluated themselves, each other and the interdisciplinary course.

Conclusions We conclude that factors that influence interdisciplinary learning are personal epistemics, individual 
learning preferences, and the synergy that is achieved throughout interdisciplinary learning. Organizing the dialogue 
among students of different disciplines could make students aware of inequalities, implicated biases and assigned 
status of different student groups. These empirical results are crucial to tailor interdisciplinary education to each spe-
cific discipline and to take interdisciplinary learning to a higher level of maturity.

Keywords Interdisciplinary education, Interdisciplinary approach, Higher education, Medical education, 
Communication education

Introduction
Considering how rapidly society is changing in almost all 
life domains, we will increasingly need to develop new 
skills, tools and techniques to solve complex challenges in 
our work and societal environment. These complex chal-
lenges are often influenced by multiple factors that are 
studied separately by different disciplines. A monodisci-
plinary approach solves some single aspects of complex 
problems, however to arrive at comprehensive solutions, 
integration of knowledge and skills from different disci-
plines and knowledge domains is necessary [1], for which 
an interdisciplinary environment is required. In such 
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environments, such as Universities, the interdisciplinary 
approach is swiftly gaining popularity [2].

The development and implementation of interdisci-
plinary learning in higher education curricula, however, 
require specific conditions that can be challenging to 
fulfill, such as teachers skilled in team development and 
interdisciplinarity, and students who can think crea-
tively outside their own realm [1]. The present research 
therefore aims to identify challenges and possible oppor-
tunities for interdisciplinary learning. We assessed edu-
cational outcomes as well as attitudes and beliefs of 
students participating in a newly developed interdisci-
plinary minor ‘Healthcare communication, management 
and organization’. Insights drawn from our data increase 
understanding of the practical effectuation of challenges 
and barriers in the specific disciplines of health- and 
communication sciences.

Interdisciplinary learning generates outcomes that dif-
fer from monodisciplinary learning outcomes. As inter-
disciplinary learning takes place in the overlap between 
disciplines, students are expected to synthesize and inte-
grate not only abstract knowledge and theories used in 
different disciplines, but also the way the knowledge and 
theories are obtained, taught and used in these disci-
plines [3].

The most comprehensive learning outcome of interdis-
ciplinary learning is defined as ‘interdisciplinary think-
ing’, i.e.,

“the capacity to integrate knowledge and modes of 
thinking in two or more disciplines or established 
areas of expertise to produce a cognitive advance-
ment, such as explaining a phenomenon, solving a 
problem, or creating a product, in ways that would 
have been impossible or unlikely through single dis-
ciplinary means” [4].

As reflected by the growing number of established 
practices in interdisciplinary learning [2] and the wide 
variety of disciplines participating in the courses, e.g., 
courses integrating humanities, social and nature sci-
ences [5], business, law and health [6] and media and 
teaching students [7], there is a general consensus that 
interdisciplinary teaching can support students to grad-
ually develop these interdisciplinary thinking skills. 
According to this definition, interdisciplinary thinking 
can be considered a complex cognitive skill that con-
sists of a number of subskills and learning outcomes [8]. 
Besides generating advances in cognitive ability [9], inter-
disciplinary learning can increase the ability to recognize 
bias, think critically and tolerate ambiguity [10–12].

Another outcome of interdisciplinary learning pertains 
to understanding the differences between disciplines, i.e., 
assumptions, ideologies and beliefs on which education 

in a discipline rests [13]. Moreover, boundary-crossing 
skills can be achieved such as the ability to change per-
spectives, to synthesize knowledge of different disci-
plines, and to cope with complexity. Interdisciplinary 
education also presents challenges, however, insofar as it 
does not occur spontaneously while attending interdis-
ciplinary education; successful interdisciplinary learning 
depends on the (characteristics of ) the disciplines, on 
teacher skills and on students’ characteristics as elabo-
rated upon below.

Currently, research into interdisciplinary education is 
scarce [14]. The importance of interdisciplinary learn-
ing is often theorized, however these claims are seldom 
based on empirical evidence [6, 15] and a solid overview 
of established research and practices in interdisciplinary 
learning is lacking [14]. There is a slowly growing body of 
-predominantly theoretical- literature that has identified 
facilitators and barriers for interdisciplinary learning, but 
empirical findings are few and far between [1].

As established by mostly descriptive explorations in 
the past four decades, one factor possibly influencing 
interdisciplinary learning are the epistemics [3, 16–18]. 
Epistemics, the disciplinary ideas about what knowledge 
is and how to use and produce knowledge, are part of 
the culture of a discipline [3, 19]. Although the epistem-
ics of a discipline are mainly implicit, the specificities of 
a discipline and the way in which it handles knowledge 
can be made explicit in interdisciplinary learning [20]. 
When made explicit, the principles and assumptions 
arising from these epistemics are different from those 
of the home discipline and are frequently hard to under-
stand [19]. Consequently, they can possibly hamper the 
effectiveness of collaboration [21, 22], or can even pro-
voke strong rejection with great underlying emotional 
convent, although the latter claim is not substantiated by 
(empirical) evidence [23]. In addition, differences in epis-
temics are thought to present even more severe hurdles 
when combining two completely distinct sciences such as 
health sciences and language sciences [24]. For example, 
evaluation research showed reduced initial preparedness 
for intellectual collaboration and a slower pace of col-
laborative activities when researchers represented a wide 
spectrum of disciplinary perspectives among team mem-
bers [21].

Another factor influencing interdisciplinary learn-
ing is the ritualized manner of communication in dif-
ferent disciplines [18, 23]. The absence of a common 
language results in difficulties in adequate communica-
tion between practitioners of different disciplines, as 
showed by a review on team performance [17], and by an 
evaluation of an interdisciplinary course [25].

Perceptual barriers are a third factor relevant for inter-
disciplinary learning [16, 17, 25]. An important aspect 
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of these perceptual barriers are competence perceptions 
many scientists have about their own and other disci-
plines. For example, survey measures showed that social 
scientists are believed to have lower intelligence than 
natural scientists, an assumption also reflected in discus-
sions on the hierarchy of sciences [25]. Likewise, empiri-
cal research in health sciences showed that more than 
half of the research participants coming from social sci-
ences altered their research to achieve some level of legit-
imacy in the eyes of their medical colleagues [16, 26]. The 
value of the science to society can also influence percep-
tions of the discipline. For example, a profession is found 
to have value if it is considered worthwhile to engage in 
and fund [27]. If such perceptual tensions and arrogance 
about being from a ‘superior’ discipline or lack of respect 
exist, this will affect the level and manner of percep-
tion and integration in interdisciplinary education [28]. 
Unfortunately, research on the prevalence of perceptual 
barriers in interdisciplinary education and in different 
disciplines is scarce and the existing evidence remains 
unclear.

Another factor influencing interdisciplinary learning 
refers to the importance of teacher teams and their pro-
fessional interdisciplinary skills. Teachers should be able 
to facilitate the necessary understanding of each other’s 
disciplines, as well as the integration of the different dis-
ciplines. Furthermore, they need to be able to manifest 
a safe environment where students feel free to find their 
own way into interdisciplinarity [15].

Next to the abovementioned structural barriers, per-
sonal characteristics seem to affect the learning out-
comes. As established in previous research [1, 17, 29], 
the necessary personal characteristics for enabling inter-
disciplinary thinking are curiosity, respect, and open-
ness. In addition, patience, diligence, and self-regulation 
are described as essential characteristics for enabling 
the production of a cognitive advancement in interdisci-
plinary learning. Moreover, gender is found to be a pre-
dictive factor, with the female gender being significantly 
more receptive to interdisciplinary collaboration [25]. 
More in general, perceptions of warmth are also consid-
ered to influence collaboration between disciplines (as a 
measure of friendliness, trustworthiness, empathy and 
kindness) [25].

Overall, empirical evidence on facilitators and barri-
ers for interdisciplinary learning remains scarce and lim-
ited to interdisciplinarity in research and teams, rather 
than education at the academic level. The present study 
will provide deeper insights in students’ perceptions 
towards interdisciplinary learning, their own and other 
disciplines. This will establish a deeper understanding 
of methodological and perceptual factors influencing 
interdisciplinary learning, as is crucial to change existing 

barriers into opportunities and increase the potential of 
interdisciplinary learning.

Methods
A qualitative focus group study was conducted to inves-
tigate interdisciplinary learning and collaboration from 
the views of both Communication and Information Sci-
ences students (CISS) and Medicine students (MS). Data 
were obtained during an interdisciplinary course called 
‘Healthcare communication, management and organiza-
tion’, held from February till May 2020 at the Radboud 
University in Nijmegen, Netherlands.

Setting
Participants
Study participants were all undergraduate CISS and MS 
that participated in the interdisciplinary course. To par-
ticipate in the course, students had to be at least in their 
third year of their BA program. A total of 22 CISS, for 
whom the course was mandatory, were enrolled. For 
MS this course was part of their elective program. Stu-
dents were able to receive information about the course 
through information guides and information meetings. A 
total of seven MS participated.

Interdisciplinary course
During the eight-week interdisciplinary course in health-
care communication, management and organization, stu-
dents worked together in interdisciplinary teams dealing 
with complex, ‘real world problems’, concerning com-
munication in healthcare. Interdisciplinary problems, 
such as a scientific-linguistic issues in doctor-patient 
conversations and crisis management, were addressed 
during theoretical and practical education. Students had 
to fulfill group and individual assignments about the 
presented problems. Students from the different knowl-
edge domains brought together their own expertise and 
applied these in the context of the others. For a more 
detailed description of the minor, including intended 
learning outcomes and assessments, see Additional file 1.

Study design
Focus group interviews
Four semi-structured focus groups were conducted to 
examine in-depth the elements that support interdisci-
plinary thinking. The focus groups draw on group inter-
action, which encouraged participants to explore and 
clarify their views in more detail. As homogeneity in 
focus groups is considered essential for group interac-
tion and dynamics, study background was used to ensure 
some degree of homogeneity [30], i.e., during the focus 
groups only peers from participant’s own study were pre-
sent. To enable all participants to contribute substantially 
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to the discussion, the groups were kept relatively small, 
yet large enough to stimulate discussion and produce 
new insights. All seven MS participating in the course 
agreed to participate in the study. To create comparable 
groups, the same number of CISS were randomly invited 
to participate in the study. Six CISS participated.

During the study, four focus group sessions were held. 
Two focus groups (one consisting of CISS and one con-
sisting of MS) were held before the start of the course in 
February 2020 and therefore can be considered as base-
line interviews. The other two sessions took place at the 
end of the course, in May 2020. Discussions in the focus 
groups lasted about one hour. Students were ascertained 
that the content of the interviews would not affect their 
grades.

In order to focus on the possible facilitators and bar-
riers for interdisciplinary learning, the questions posed 
to the participants were pre-arranged, as provided par-
tially and as way of example in Table  1 and in detail in 
Additional file 2. Questions in the first sessions focused 
on four themes; 1) Expectations for learning outcomes, 
2) Expectations for the collaboration with other students, 
3) Prejudices and perceptual tensions towards the other 
students, and 4)Competence perceptions of students of 
their own discipline vs. the other discipline. The same 
four themes were used in the second interviews with stu-
dents, although the focus was shifted to the evaluations 
of the given subjects rather than the expectations.

The focus group interview moderator was an inde-
pendent researcher with experience in moderating focus 
groups; one of the authors (JO) observed the interviews 
and made field notes. The focus group moderator had 
no relationship with the students. The focus group inter-
views were audio-taped and transcribed verbatim.

Data analysis
The transcripts were analyzed, using the constant com-
parative analysis technique [31] to first interpret the data 
qualitatively whilst secondly systematically looking at 
causality between the variables. Coding followed a three-
part process [31]: 1) Open coding of all of the inter-
views by one of the researchers was used to develop an 
initial template of codes. 2) Independently open coding 
by two researchers followed by identifying focal themes. 
3) Interpretations, disagreements and doubts about 
focal themes were discussed among the research team. 

Through constant further reducing and recoding dur-
ing multiple sessions with the research team, final focal 
themes were identified. This was followed by selective 
and systematic coding by one researcher, using the core 
themes and modified code book. Analysis processing was 
supported by Atlas.ti v8.4.20 software.

Ethical considerations
This study is part of the quality evaluation cycle of the 
course. The research participants are not subjected to 
acts that are subject to the WMO (Medical Research 
Involving Human Subjects Act) and they are not subject 
to any conduct that is subject to the WMO. On this basis, 
the Medical Faculty Science Committee of the Radboud 
University Medical Center (COMOS) declared that the 
research does not fall under the WMO. The research 
of this paper therefore does not require a positive judg-
ment from the CMO region Arnhem-Nijmegen or any 
other recognized medical-ethical review committee. For 
quality reasons all research performed at our university 
undergoes study protocol review by our research board/
licensing committee (COMOS). The study protocol was 
approved by COMOS in January 2020. All research that 
involved human subjects was conducted in accordance 
with the Declaration of Helsinki.

Results
The codes and themes extracted from the focus group 
interviews are showed in Additional file 3. We identified 
three key concepts with inter-related effects on interdis-
ciplinary learning after analysis of the focus group inter-
views with the different student groups. All concepts 
occurred in all of the four focus groups, and thus rep-
resent the most common topics. The concepts are pre-
sented below in more detail, and pertain to differences in 
epistemics in terms of 1) curriculum content, 2) educa-
tional format, and 3) competence perceptions. Concepts 
are illustrated with quotations from the participants 
(MS = Medicine student, CISS = CIS student).

Epistemics ‑ curriculum content
Both groups of students mentioned that CISS have a 
broad perspective on epistemics, whereas medicine stu-
dents have a more focused view on epistemics. CISS were 
interested in multiple different contexts. Students men-
tioned that CISS are used to looking at multiple levels of 

Table 1 Examples of interview questions

-What expectations do you have, both practically and socially, about the collaboration with the students from the other discipline?

- How do you define our own expertise within your field? (When asked to explain; What are you particularly good at?) During the first interview, you 
mentioned a number of expectations about the learning effects of this minor. Did these expectations come true?

- Which positive preconceptions about the students from the other discipline proved true, and which ones did not?
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knowledge and zooming in-and out on theories. Moreo-
ver, students mentioned that CISS are used to learning 
about and working with statistics, data and analyses. The 
immersion into the unknown, within the new context of 
health sciences, motivated the CISS to learn. CISS men-
tioned valuable learning outcomes, even when theory or 
practice during the minor was not directly applicable in 
their study program or future professional career. (See 
Fig. 1 for supportive quotes).

Both student groups also mentioned that, in contrast, 
MS have a more focused view on epistemics, resulting 
in quite specific interests (Fig.  2). CISS stated that the 
selective interests of medicine students resulted in less 
motivation to learn about communication beforehand. 
Moreover, CISS mentioned that due to their specific 
interests focused on becoming a doctor, MS appeared to 
value only knowledge that is directly applicable in doc-
tor-patient conversations. When not directly applicable 
in healthcare practice, the knowledge was regarded as 
‘nice to know’ but did not move beyond that. For exam-
ple, when specifically asked about scientific skills, MS 
said they learned to analyze and code texts in a scientific 
way, however they did not seem to gather being able to 

code and analyze texts under ‘learning outcomes’ because 
the knowledge was not directly applicable in healthcare 
conversations. MS mentioned they appreciated less the 
interdisciplinary aspect of the education, and perceived 
fewer aspects of the course as useful learning outcomes 
compared to CISS.

Epistemics—educational format
CISS were used to theoretical education (lectures, read-
ing and paper assignments), whereas MS prefer the prac-
tical education they normally have (simulation practice, 
practice related assignments, contact with patients). See 
Fig. 3 for quotes about the educational format for CISS. 
Figure 4 shows quotes about the educational format for 
MS.

CISS had previously acquired a lot of theoretical 
knowledge, which led to this minor feeling like a wel-
come change, an invitation to apply their knowledge in 
real life, to learn things from personal, practical, experi-
ence. For example, through the real-life practice, they 
became aware of differences between face to face com-
munication (with immediate feedback from someone’s 
facial expressions) and mass-mediated communication 

CISS: “Oh yeah, those simulation practice sessions… They didn’t really fit into what I did 
before this so they did teach me something about how a physician works and what the 
best way is to begin a conversation like that.” 

CISS: “I think that most of us will end up in a profession in which you send a message to 
a lot of people, but you’ll still end up in situations where you will be expected to convince 
people one on one… a colleague, for example.” 

Fig. 1 Quotes concerning epistemics – curriculum content [1]

MS: “A lot of the lectures were about how you should analyze and while it was fun to 
do… it’s not of much practical use to us.”

MS: “I don’t really have the idea that I discovered a lot of new tools to use in the 
consultation room. We spent more time analyzing what we already do.” 

MS: “There are undoubtedly reasons why we medical students don’t get all of the 
learning materials that they get here. Because, in principle, we have to combine many 
other things with the communication aspect. For example, in the consultation room, we 
can’t spend a lot of time thinking about what sort of focus or frame a person has or 
something like that.”

CISS: “I had the impression that they’re really very selective in what they think is useful 
or not … that, if they think something is very interesting, they really dive into it. But if they 
think they already have knowledge of a certain aspect, they feel they don’t really need to 
know more because they feel it would make no difference… That it’s less important 
somehow?”  

Fig. 2 Quotes concerning epistemics – curriculum content [2]
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(without receiving immediate feedback). The teaching- 
and assessment methods in this course were different 
from the methods CISS were used toas is reflected in the 
quotes in Fig. 5.

In contrast, MS regarded this theory as a hurdle. Real 
learning in their opinion takes place during practice 
based education and experience. Therefore, MS felt that 
the theoretical education in this minor was of little initial 
relevance for them. 

Related to this, when asked afterwards, MS felt like the 
theoretical education they had during this minor, was 
less relevant than the skills they had previously acquired 
during their study. See Fig. 6 for supportive quotes of MS.

Students’ competence Perceptions
CISS voiced a clear opinion about their own study and 
status. CISS felt uncertain about the status of their own 
study, as reflected in quotes like ‘other students think we 

CISS: “All of our education is theoretical”

CISS: “Normally speaking, our education involves a lot of sitting and listening, and then 
leaving again after 2 hours.”

MS: “I think they’re interested in the underlying theory more than in its immediate 
application.”

Fig. 3 Quotes concerning epistemics – educational format [1]

MS: “We’ve had a lot of practicals, simulated conversations, actual patients… so we 
bring a lot of experience to the table.”

CISS: “I’d guess that everything at the medical faculty is practical. Because when you’re 
finally a doctor, you yourself have to operate on people, etc. So everything has to be 
practical.” 

Fig. 4 Quotes concerning epistemics – educational format [2]

CISS: “But I definitely had the feeling that… You know, a lot of practical knowledge and 
the experience you gain is more important than the theory.” 

CISS: “And how different it is to convince a large group. You usually don’t get feedback or 
anything on that. And now you see how rigid someone can be. And then you think you’ve 
used a correct method, but then the patient doesn’t go along and then you think ‘what now?”

Fig. 5 Quotes concerning epistemics – educational format [3]

MS: “Yes, I think that there’s a big difference between thinking yeah, okay, this is how 
you should do it and then actually doing it for real. You’ll notice that you think the way 
you’re going to do it will work, but then there are these little things…You only learn if you 
actually do it.” 

MS: “Yes, I also think it’s very difficult to have a theory in mind and then think ‘and now 
I’m going to put it into practice’. It doesn’t really work that way.” 

MS: “We can teach them what things are truly important. Eye contact and continuing to 
ask questions. And simply how to appear empathetic is really the most important instead 
of theory.” 

Fig. 6 Quotes concerning epistemics – educational format [4]
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offer less added value’, ‘other students think we just learn 
to chat and present’ and ‘our study is seen as a study for 
fun’ (Fig. 7). CISS mentioned just three competence per-
ceptions they assigned to themselves: Being analytical, 
their ability to convince and influence and their ability 
to communicate with organizations. Their self-confi-
dence was further weakened by the perceptions that MS 
reported about CISS, MS said they didn’t learn anything 
from CISS and collaboration with CISS was difficult.

In contrast, MS were convinced about their own exper-
tise and competencies, as well as about the high sta-
tus of their study program. Also, during the course, MS 
felt strengthened in their perceptions about the own 
expertise, for example by comparing the doctor-patient 
conversations of themselves and the communication stu-
dents’ conversations.

Before the start of the minor, CISS assumed that MS 
would be arrogant and behave in line with their high sta-
tus. As CISS repeatedly mentioned, they looked up to the 

knowledge and status of MS. However, CISS were posi-
tively surprised by the attitude of- and collaboration with 
MS. For example, prejudices they mentioned like arro-
gance and being an enclave turned out not to be true and 
collaboration went very smoothly and effectively (Fig. 8).

Discussion
This is one of the first empirical studies about perceived 
methodological, theoretical and perceptual barriers 
and facilitators for interdisciplinary learning. The find-
ings confirm the premise that disciplinary epistemics 
can be a barrier to interdisciplinary learning in multiple 
ways. Specifically, we found differences in what students’ 
assume as knowledge that is of value and in assumptions 
about how to produce knowledge through education. 
These epistemics influenced the way students evaluated 
the education. Furthermore, we found differences in how 
students evaluated themselves and each other. Our study 
empirically substantiates existing theoretical frameworks 

CISS: “They undoubtedly think oh humanities students… they just talk about theories 
and stuff and … what sort of added value are we actually going to get from you.” 

CISS: “I’m often asked about what you can really do with it. That you get a lot of theory
but … that you offer a lot less added value. You don’t save lives with it…” 

MS: “I think there are surely things that take less effort than communication, but I don’t 
think that communication ranks very high with respect to having to put a lot of effort into 
your studies.” 

MS: “As pure prejudice, I think that CIS involves less effort that some other programs of 
study.”

Fig. 7 Quotes concerning students’ competence perceptions [1]

CISS: “What I do think is that, university-wide, you notice that medicine is a sort of 
enclave. You could say that they feel superior, that they feel special because they’re an 
enclave.” 

CISS: “I think they can work hard and that they’re intelligent. And it’s never really 
concerned me, it has a bit of a status, yes.” 

MS: “I think that some of them might think that we can act a bit superior.”  

MS: “Yes, and when I say that I’m a medical student people always say ‘oh, how clever, 
how good that you do that’… so that’s how medicine is really viewed.” 

CISS: “I thought they’d be like what we’d first said, an enclave and a bit closed off. But in 
this setting, it wasn’t that bad. I thought they could talk openly and were approachable, 
so uhm I think that I might adjust my opinion after all.”

CISS: “Now that you’ve actually worked with them, they’re just normal students. You 
could just as well meet someone with a character like that at humanities or somewhere 
completely different.” 

Fig. 8 Quotes concerning students’ competence perceptions [2]
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[1, 17, 19, 22] and demonstrates that multidimensional 
factors concerning epistemics and different academic 
cultures play a role in the effectiveness of interdiscipli-
nary learning.

The value of ‘hard’ and ‘soft’ knowledge
The focus groups revealed a difference between disci-
plines in student’s personal epistemics concerning the 
cognitive dimension. CISS had a general orientation, 
which prompted the motivation to broaden their knowl-
edge and skills, including knowledge from another dis-
cipline. In contrast, MS had a narrower view on what 
constitutes important knowledge. They were highly moti-
vated to learn in-depth concepts directly pertinent to the 
healthcare profession, but hardly motivated to learn from 
communication students and about general academic 
skills such as scientific reading, analyzing texts and ana-
lyzing study results. It appeared that cognitive epistemics 
hindered interdisciplinary learning for MS in particular. 
Our findings provide empirical evidence for previous 
theoretical frameworks. As described by several authors 
[32–34], at the beginning of their studies, student’s per-
sonal epistemology in separate disciplines is rather 
similar. Differences in students’ personal epistemology 
appear, as they progress in their study and are immersed 
in the discipline specific culture. As a result, students’ 
personal epistemics are derived from the epistemics of 
the discipline they are studying.

Comparison of the personal epistemics of the students 
in our study with previous theoretical frameworks con-
firms that the cognitive dimension divides disciplines 
into hard and soft, pure and applied sciences [35, 36]. As 
CIS can be considered a soft discipline [3, 35, 36], knowl-
edge is typically gained through a broad command of 
intellectual ideas, through creativity in thinking and flu-
ency of expression. Career prospects are seen as open-
ended because the curriculum is based on generalizable 
skills [37, 38]. General degrees are found to teach many 
kinds of courses without a clear orientation, so students 
are prepared for general qualifications for many kinds of 
jobs. Also, the shift from simple to multiple perspectives 
is found to be more common in humanities and social 
sciences in comparison to the hard sciences in which 
a shift requiring a more developed level of expertise 
occurred more often [34, 36, 39].

The hard sciences (as medicine can be considered), 
whether pure or applied, are known to hold a prominent 
place for facts, principles, quantitative methods, classifi-
cation and categorization in the acquisition of knowledge 
[33, 40]. The intellectual skills developed during the study 
are predominantly specific, rather than generalizable 
outside the disciplinary context [34, 40]. This is also in 
line with findings from Lonka & Lindblom-Ylänne [41], 

who reported that medical undergraduate students were 
more likely to express professional orientation. Medical 
students appeared to be interested in active professional 
development instead of academic theoretical questions, 
and mostly directly applicable information was appreci-
ated. These factors constitute a possible obstacle to their 
academic development. The current findings suggest 
that the above mentioned epistemic differences between 
the hard and soft sciences may hamper the outcomes of 
interdisciplinary learning, especially for the hard science 
students.

Interestingly, our findings reveal a paradox: Interdisci-
plinary learning is intended to facilitate boundary cross-
ing and perspective change, but students who already 
possess the broadest perspective are also the most will-
ing to learn about other perspectives and vice versa. This 
raises the question of how to cultivate a preparedness 
for learning from other perspectives, and thus for inter-
disciplinary learning, particularly among students with 
narrow perspectives (one might say; among the students 
who could benefit most from interdisciplinary learning). 
Our findings suggest that it is interdisciplinary learning 
itself that increases the preparedness for interdisciplinary 
learning, because experiencing a change of perspectives 
for the first time creates a willingness for further learn-
ing about other perspectives. This paradox has implica-
tions for interdisciplinary learning: it should be offered 
gradually and tailored to each specific discipline. At least 
our empirical results establish the need to pay sufficient 
attention to students’ epistemological development and 
their conceptions of learning during implementation 
and instruction of interdisciplinary education. Future 
research may focus on possible ways of offering inter-
disciplinary learning gradually. Furthermore, future 
research is suggested vis-à-vis exploring the best ways to 
break the vicious circle mentioned above, by exploring 
implicit biases and preferences of students from differ-
ent disciplines. For example, by making different combi-
nations of disciplines, i.e. two disciplines characterized 
by ‘hard sciences’ vs. combining the hard and the soft 
sciences.

Differences in learning preferences
The results of this study showed differences in students’ 
preferences with regard to educational formats. CISS val-
ued both in-depth theoretical education, as well as the 
practical education. They believed the practical education 
to be an addition to their theoretical knowledge, whereas 
for MS the theoretical education was considered less rel-
evant than the skills they had already acquired during 
previous practice-based education. Although the find-
ings about differences in personal preferences to receive 
information are consistent with previous evidence [42], 
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recently generated evidence suggests that these personal 
preferences are on a continuous spectrum and could not 
be distinguished in different groups or (dichotomous) 
learning styles [43]. So although our results reflect a dis-
tinction in preferences between disciplines, it could only 
be suggested that these differences exist because stu-
dents became accustomed to educational formats in a 
given discipline, rather than these preferences are based 
on a neuroscientific difference in learning styles of stu-
dents from different disciplines. Nevertheless, our results 
showed that encountering new educational formats, dif-
ferent from what students in a given discipline are used 
to, whether or not they fit students’ preferences, do affect 
the appreciation of the interdisciplinary education. This 
indicates that sufficient attention should be paid to the 
educational formats and the context in which interdisci-
plinary learning takes place to prevent teaching one dis-
cipline more appropriately than another.

Students’ competence perceptions
In this study, we found that intellectual value judge-
ments and inequality between students from different 
disciplines may hinder interdisciplinary learning. MS 
were self-confident about their own expertise and their 
competencies, while CISS were hesitant about the 
value of their knowledge for medicine students. As a 
result, MS were, in contrast with CISS, not convinced 
about the synergy between both disciplines. These 
results supports evidence from previous research prac-
tices about existing differences in the values assigned 
to disciplines [1, 16–18, 25]. However, interdiscipli-
nary learning requires a synergistic, meaningful com-
bination of different perspectives. In addition, both 
disciplinary groups have to value this combination to 
make interdisciplinary learning successful [25]. More-
over, previous research suggests that an unwillingness 
to elucidate these differences contributes to a broader 
sense of reticence or reserve among students [44]. 
Hence, when the dialogue about these differences does 
not occur, differences will possibly become obstacles. 
However, when students are able to identify and dia-
logue about these differences, then these differences 
are able to become accelerators for generating valuable 
interdisciplinary knowledge [44]. In this regard, not 
only epistemics seem to play a role in the effectiveness, 
but also the assigned status and underlying thoughts 
about one’s own expertise and the expertise of others. 
This suggests that attitude, e.g., respect and openness, 
should be part of the definition of interdisciplinary 
thinking [4]. To be able to change these barriers into 
opportunities for interdisciplinary learning, fur-
ther research is needed to identify these inequalities 

between specific disciplines and the factors contrib-
uting to the emergence of inequality, for example fac-
tors such as motivation, implicit biases and thoughts 
about other students from different disciplines. Future 
research could also apply other research methods to 
gain insights into how to manage diversity in groups, 
e.g. observational methods when interdisciplinary 
groups are working on real life problems.

Strengths and weaknesses
The findings in this empirical study contribute to the 
existing knowledge of barriers and opportunities in 
interdisciplinary learning by offering valuable insights 
into the practical consequences of epistemic differences 
between disciplines. During the study, interdisciplinary 
learning with the combination of MS and CISS was 
investigated. This study is the first empirical investiga-
tion and testing of the theoretical frameworks about 
epistemics and barriers in an interdisciplinary learning 
environment concerning healthcare communication. 
The results complement previous theories, which were 
mostly composed independent of participating disci-
plines, with empirical findings. Although our results are 
based on a specific course, the results provide a deeper, 
analytical generalizable understanding of factors influ-
encing interdisciplinary learning. The practical impli-
cations provide a basis for improving interdisciplinary 
learning. Nevertheless, future research should fur-
ther verify to what extent all observed findings apply 
to interdisciplinary learning that involves different 
disciplines.

Being limited to a fixed time slot (the end of the 
course), this study was unable to evaluate possible long-
term effects of interdisciplinary learning. Students may 
not experience the benefits of what they have learned 
until later as they progress through their studies. Many 
learning outcomes of interdisciplinary learning can be 
traced back to self-awareness and insights and those are 
often processes that develop gradually. Consequently, the 
question is whether different or more results, for exam-
ple more insights into the value of perspective changing, 
would be found if additional interviews were held later in 
time (e.g., a year later). A second limitation is that selec-
tion bias can not be ruled out because the medicine stu-
dents voluntarily elected this course and may thus have 
had (implicit) bias regarding the effects of interdiscipli-
nary learning. A question that was not addressed in this 
study is whether students would have achieved the same 
learning outcomes following the same course without 
being confronted with students from other disciplines 
and thus working monodisciplinarily.
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Conclusions and implications
In conclusion, the results of our study show that: 1) 
Regardless which disciplines are combined in interdisci-
plinary learning, it is important to be aware in advance 
about the epistemics and individual learning preferences 
that students have, in order to prepare them for inter-
disciplinary educational courses ensuring a meaningful 
combination and effective learning, 2) If the scope of the 
epistemics is clearly very divergent, it seems important 
to emphasize what synergy can be achieved throughout 
education, so that students know where and what they 
can learn from each other. These main findings underline 
an important role for conducting the dialogue between 
students from different disciplines in promoting interdis-
ciplinary learning. Furthermore 3), It is necessary to be 
aware of the assigned status of different student groups, 
in order to achieve equality as well as to prevent implicit 
bias and disciplinary snobbery.

Abbreviations
CISS  Communication and information student
MS  Medical students
WMO  Medical Research Involving Human Subjects Act
COMOS  Medical Faculty Science Committee of the Radboud University 

Medical Center

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12909- 023- 04103-9.

Additional file 1. Structure and learning objectives Minor.

Additional file 2. Focusgroup interviews 2020.

Additional file 3. Codebook.

Acknowledgements
There are no acknowledgements to disclosure.

Authors’ contributions
Three of four authors (JO, MvDP, ED) were teachers in the minor ‘Healthcare 
communication, management and organization’, that is assessed in this 
manuscript. JO drafted the manuscript. JO, MvDP, ED and NB contributed to 
the concept and design for the manuscript, as well as to manuscript editing, 
critical revising and final manuscript review. JO, MvDP, ED and NB have read 
and approved the final version of the manuscript. All authors take responsibil-
ity for the integrity of the manuscript.

Funding
There is no funding or support to disclosure.

Availability of data and materials
The dataset supporting the conclusions of this article is available in the DANS 
repository, https:// doi. org/ 10. 17026/ dans- zpq- 7a3c.

Declarations

Ethics approval and consent to participate
This study is part of the quality evaluation cycle of the course. The research 
participants are not subjected to acts that are subject to the WMO (Medi-
cal Research Involving Human Subjects Act) and they are not subject to any 
conduct that is subject to the WMO. On this basis, the Medical Faculty Science 

Committee of the Radboud University Medical Center (COMOS) declared that 
the research does not fall under the WMO. The research of this paper therefore 
does not require a positive judgment from the CMO region Arnhem-Nijmegen 
nor any other recognized medical-ethical review committee. For quality rea-
sons all research performed at our university undergoes study protocol review 
by our research board/licensing committee (COMOS). The study protocol 
was approved by COMOS in January 2020. All research that involved human 
subjects was conducted in accordance with the Declaration of Helsinki.
At the beginning of the course, before voluntary enrollment in this particular 
study, all participating students signed an informed consent. Informed con-
sent was obtained in accordance with the General Data Protection Regulation 
and with the Declaration of Helsinki. In the informed consent form, students 
gave us permission to obtain, anonymously process and analyse the data. All 
students were allowed to withdraw from the study at any moment, without 
reason.

Consent for publication
Not applicable.

Competing interests
There are no competing interests to disclosure.

Received: 10 June 2022   Accepted: 13 February 2023

References
 1. Spelt EJH, Biemans HJA, Tobi H, Luning PA, Mulder M. Teaching and 

learning in interdisciplinary higher education: a systematic review. Educ 
Psychol Rev. 2009;21(4):365–78.

 2. Newell W. Interdisciplinarity in undergraduate general education. In: 
Frodeman JTKCM R, editor. The Oxford handbook on interdisciplinarity. 
Oxford: Oxford University Press; 2009.

 3. Bradbeer J. Barriers to interdisciplinarity: disciplinary discourses and 
student learning. J Geogr High Educ. 1999;23(3):381–96.

 4. Mansilla VB, Gardner H, Miller WC. On disciplinary lenses and interdis-
ciplinary work. In: Wineburg SS, Grossman P, editors. Interdisciplinary 
curriculum: challenges to implementation. New York: Teachers College 
Press; 2000. p. 17–38.

 5. Frost SH, Jean PM. Distances between Disciplines: Influences of Inter-
disciplinary. Discourse on Faculty Scholarship and Interaction at One 
University. ASHE Annual Meeting Paper

 6. Noy S, Patrick R, Capetola T, McBurnie J. Inspiration from the classroom: 
a mixed method case study of interdisciplinary sustainability learning in 
higher education. Aust J Environ Educ. 2017;33(2):97–118. https:// doi. org/ 
10. 1017/ aee. 2017. 22.

 7. Pertegal-Felices ML, Marcos-Jorquera D, Gilar-Corbi R, Jimeno-Morenilla 
A. Development of emotional skills through interdisciplinary practices 
integrated into a University curriculum. Educ Res Int. 2017;12:6089859.

 8. Van Merriënboer JJG. Training complex cognitive skills: A four-compo-
nent instructional design model for technical training. Englewood Cliffs: 
Educational Technology 1997.

 9. Repko A. Interdisciplinary Research: Process and Theory: Sage Publica-
tions; 2008.

 10. Interdisciplinary NW, Development C. Issues in Integrative. Studies. 
1990;8:69–86.

 11. Field M, et al. Assessing Interdisciplinary Learning. New Directions for 
Teaching and Learning n58 p69. 1994;84.

 12. Kavaloski V. Interdisciplinary education and humanistic aspiration: a cricital 
reflection. In: Kockelmans J, editor. Interdisciplinarity and higher educa-
tion. University Park, PA: The Pennsylvania State University Press; 1979.

 13. Ivanitskaya L, Clark D, Montgomery G, Primeau R. Interdisciplinary learn-
ing: process and outcomes. Innov High Educ. 2002;27(2):95–111.

 14. Borrego M, Newswander LK. Definitions of interdisciplinary research: 
toward graduate-level interdisciplinary learning outcomes. Rev High 
Educ. 2010;34(1):61–84.

 15. Newell WH. Academic disciplines and undergraduate interdisciplinary 
education: lessons from the school of interdisciplinary studies at Miami 
University. Ohio European Journal of Education. 1992;27(3):211–21.

https://doi.org/10.1186/s12909-023-04103-9
https://doi.org/10.1186/s12909-023-04103-9
https://doi.org/10.17026/dans-zpq-7a3c
https://doi.org/10.1017/aee.2017.22
https://doi.org/10.1017/aee.2017.22


Page 11 of 11Oudenampsen et al. BMC Medical Education          (2023) 23:169  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 16. Albert M, Paradis E, Kuper A. Interdisciplinary promises versus prac-
tices in medicine: the decoupled experiences of social sciences and 
humanities scholars. Soc Sci Med. 2015;126:17–25.

 17. Stokols D, Misra S, Moser RP, Hall KL, Taylor BK. The ecology of team 
science: understanding contextual influences on transdisciplinary col-
laboration. Am J Prev Med. 2008;35(2 Suppl):S96-115.

 18. Peffer M, Renken M. Practical Strategies for Collaboration across 
Discipline-Based Education Research and the Learning Sciences. CBE 
Life Sci Educ. 2016;15(4):es11. https:// doi. org/ 10. 1187/ cbe. 15- 12- 0252.

 19. van Baalen S, Boon M. An epistemological shift: from evidence-
based medicine to epistemological responsibility. J Eval Clin Pract. 
2015;21(3):433–9.

 20. Bauer HH. Barriers against Interdisciplinarity: Implications for Studies 
of Science, Technology, and Society (STS). Sci Technol Human Values. 
1990;15(1):105–19.

 21. Stokols D, Harvey R, Gress J, Fuqua J, Phillips K. In vivo studies of trans-
disciplinary scientific collaboration Lessons learned and implications 
for active living research. Am J Prev Med. 2005;28(2 Suppl 2):202–13.

 22. Evans S, Scarbrough H. Supporting knowledge translation through col-
laborative translational research initiatives: “bridging” versus “blurring” 
boundary-spanning approaches in the UK CLAHRC initiative. Soc Sci 
Med. 2014;106:119–27.

 23. Gyarmati G. The teaching of the professions: an interdisciplinary 
approach. High Educ Rev. 1986;18(2):33–43.

 24. Newell W. Decision making in interdisciplinary studies. 2007. p. 245–64.
 25. Kirby CK, Jaimes P, Lorenz-Reaves AR, Libarkin JC. Development of a 

measure to evaluate competence perceptions of natural and social 
science. PLoS ONE. 2019;14(1): e0209311.

 26. Albert M, Laberge S, Hodges BD, Regehr G, Lingard L. Biomedical scien-
tists’ perception of the social sciences in health research. Soc Sci Med. 
2008;66(12):2520–31.

 27. Redelsheimer CL, Boldenow R, Marshall P. Adding value to the profes-
sion: the role of accreditation. J Forest. 2015;113(6):566–70.

 28. McCorcle MD. Critical issues in the functioning of interdisciplinary 
groups. Small Group Behavior. 1982;13(3):291–310.

 29. Bruce A, Lyall C, Tait J, Williams R. Interdisciplinary integration 
in Europe: the case of the fifth framework programme. Futures. 
2004;36(4):457–70.

 30. Rihoux BR, C.C. Configurational Comparative Methods: Qualitative 
Comparative Analysis (QCA) and Related Techniques. Thousand Oaks, 
California 2009.

 31. Grønkjær M, Curtis T, De Crespigny C, Delmar C. Analysing group inter-
action in focus group research: Impact on content and the role of the 
moderator. Qual Stud. 2011;2.

 32. Lindblom-Ylänne S. Studying in a traditional medical curriculum-study 
success, orientations to studying and problems that arise Helsinki Univ 
Printing House. 1999.

 33. Ylijoki O-H. Disciplinary cultures and the moral order of studying 
– a case-study of four Finnish university departments. High Educ. 
2000;39(3):339–62.

 34. Kaartinen-Koutaniemi M, Lindblom-Ylänne S. Personal epistemology 
of psychology, theology and pharmacy students: a comparative study. 
Stud High Educ. 2008;33(2):179–91.

 35. Kolb D. Learning styles and disciplinary. Differences. 1981;18:151–64.
 36. Becher T, Trowler P, Education SfRiH. Academic tribes and territories: 

intellectual enquiry and the culture of disciplines: society for research 
into higher education & open University Press. 2001.

 37. Neumann R, Parry S, Becher T. Teaching and learning in their disciplinary 
contexts: a conceptual analysis. Stud High Educ. 2002;27(4):405–17.

 38. Squires G. First Degree. The Undergraduate Curriculum: ERIC; 1990.
 39. Palmer B, Marra RM. College student epistemological perspectives 

across knowledge domains: a proposed grounded theory. High Educ. 
2004;47(3):311–35.

 40. Neumann R. Disciplinary differences and University teaching. Stud High 
Educ. 2001;26(2):135–46.

 41. Lonka K, Lindblom-Ylänne S. Epistemologies, conceptions of learn-
ing, and study practices in medicine and psychology. High Educ. 
1996;31(1):5–24.

 42. Pashler H, McDaniel M, Rohrer D, Bjork R. Learning styles: concepts and 
evidence. Psychol Sci Public Interest. (3):105–119.

 43. Manolis C, Burns DJ, Assudani R, Chinta R. Assessing experiential learning 
styles: a methodological reconstruction and validation of the Kolb Learn-
ing Style Inventory. Learn Individ Diff. 23:44–52.

 44. Fitzgerald D, Littlefield MM, Knudsen KJ, Tonks J, Dietz MJ. Ambivalence, 
equivocation and the politics of experimental knowledge: a transdiscipli-
nary neuroscience encounter. Soc Stud Sci. 2014;44(5):701–21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1187/cbe.15-12-0252

	Interdisciplinary education affects student learning: a focus group study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Setting
	Participants
	Interdisciplinary course

	Study design
	Focus group interviews

	Data analysis
	Ethical considerations

	Results
	Epistemics - curriculum content
	Epistemics—educational format
	Students’ competence Perceptions

	Discussion
	The value of ‘hard’ and ‘soft’ knowledge
	Differences in learning preferences
	Students’ competence perceptions
	Strengths and weaknesses

	Conclusions and implications
	Anchor 26
	Acknowledgements
	References


