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Abstract: Undergraduate interprofessional courses aim to enhance health and social care students’
knowledge and skills for working life. Employing a pre-posttest design, this mixed methods study
explored the impact of a new interprofessional course on content learning with the aid of mind maps.
Questionnaires were used to assess the course’s effect on learning activities (including strategies for
cognitive processing and regulation) and appraisals of group work. The students represented six
health and social care disciplines. The results indicate that students’ content learning at the concept
level was significantly improved. While participants’ cognitive, critical processing was clearly
enhanced and group work appraisals became more positive, more than one in four post-course mind
maps overlooked an essential concept related to interprofessional work. The more sophisticated mind
maps were linked to a stepwise cognitive processing strategy and a sense of the cognitive benefits of
group learning. This relatively short course did not impact regulation strategies. The study discusses
the implications of these findings for effective techniques to support interprofessional learning in
higher education.

Keywords: interprofessional learning environment; interprofessional education; content learning;
mixed-method; mind map; learning activities; group work appraisals

1. Introduction

In the health and social care sector, students must acquire the requisite skills for
interprofessional collaborative practice. In recent decades, an increasing emphasis has been
placed on joint learning and collaboration with colleagues from other professional fields,
and this approach is considered central to improving patient care [1,2]. Interprofessional
education (IPE) provides opportunities for students and practitioners to build collective
knowledge and refine collaborative skills [3,4]. By bringing different disciplines together
in a shared learning environment, IPE enables students to experience interprofessional
collaboration before entering the professional domain [5]. To support interactive, high-
quality interprofessional learning (IPL) [6], there is clearly a need to develop effective IPE
in higher education, especially as healthcare professionals and educators face increasing
challenges that include an aging population, more complex health issues, and the effects of
pandemics such as COVID-19. This study contributes to a better understanding of health
and social care students’ interprofessional content learning during IPE and the effect on
learning activities and appraisals of group work.

The available evidence confirms the positive effect of IPE on learning outcomes [5,7],
but questions remain about how IPE can be optimized. The reviews of interprofessional
collaborative education and practice [8,9] illustrate that many strategies such as using check-
lists or interprofessional team activities, which were thought to enhance interprofessional
collaboration, were often unsuccessful or lacked the evidence on their effectiveness. Addi-
tionally, interprofessional collaboration may be hindered by tunnel vision if students are
focused primarily on their own professional roles or if there are insufficient opportunities
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to interact with other professionals [10]. Mistrust, negative attitudes, and communication
difficulties are among the other known barriers to interprofessional collaboration [11].
Langlois et al. [12] and Treve [13] noted that the COVID-19 pandemic increased the use of
distance learning and online platforms, offering an opportunity to reflect on and enhance
pedagogical strategies and innovation in higher education learning environments, includ-
ing IPE. Situations where IPE educators need to “stop and think” offer beneficial insights
of creating new and envisioning how learning environments could be optimized for the
needs of collaborative education and practice.

The aim of the present study is to assess how a new interprofessional course and
interdisciplinary learning environment impacts the content knowledge of interprofessional
work of health and social care students, including learning activities such as cognitive pro-
cessing, regulation strategies, and group work appraisals. We targeted less widely studied
areas of IPL, such as the development of interprofessional content learning and learning
activities, since they underpin the effectiveness and quality of learning in higher education.

1.1. Interprofessional Content Learning in Health and Social Care

In IPE group learning settings, ‘two or more professions learn with, from and about
each other to improve collaboration and the quality of care’ [2,14]. Earlier studies of IPE
have reported multiple benefits for students, including better preparation for collaborative
work [15], an understanding of the value of other professions [5], and opportunities to
view the patient’s situations through the eyes of another profession [16]. Students who
participate in IPE subsequently display a more sophisticated understanding of interprofes-
sional activities, issues, and contributing elements [17]. Previous IPE intervention studies
have reported knowledge outcomes for topics that include professional roles, collaborative
approaches, and patient safety [18]. However, more is known about IPE experiences and
satisfaction than about knowledge-level changes [6], and fewer studies have explored inter-
professional content knowledge in health and social care contexts. For present purposes,
the term content learning is used to refer to the comprehension of key concepts and areas
of interprofessional work.

One challenge for research in this area concerns the evaluation of perceived knowledge
gain. In their review of IPE initiatives, Reeves et al. [7] found that evaluations of knowledge
or skill changes typically rely on tools such as self-report questionnaires, and they called
for more robust measures. For teachers, an understanding of the student’s conceptual
and knowledge base is critical for pedagogical planning and supports for knowledge
construction. Without fundamental concepts and knowledge, students cannot be expected
to achieve the intended learning outcomes [19].

1.2. Effective Learning Environments

Interprofessional collaboration and learning also depend heavily on contextual factors.
Reeves et al. [7] and Berger-Estilita, Fuchs, Hahn, Chiang, and Greif [20] have highlighted
how the effectiveness of IPE is impacted by complex individual factors that include expec-
tations, knowledge, insights, experiences, and attitudes. While previous studies suggest
that authentic, dynamic, hybrid model learning environments with problem-based real-life
scenarios [15,21,22] can be useful and improve IPL, there remains a need to clarify how ef-
fective IPE can be created and delivered [5,7,23]. It seems likely that complex and dynamic
interprofessional learning environments must support deep-level learning processes and
cognitive regulation. The latter contributes to metacognition, which is known to play an
important role in improving thinking and learning [24–27] and in learning processes such
as communication, attention, memory, problem solving, and critical thinking [28,29]. In
the field of health and social care, metacognitive regulation can help to prevent medical
errors through awareness of one’s own thought processes and critical reflection on thoughts
and actions [29]. In this study, regulation refers to metacognitive regulation activities and
regulation strategies as defined by Vermunt [27].
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Vermunt [30] studied effective learning environments in order to identify the ele-
ments that influence learning quality, which include learning activities such as strategies
for cognitive processing and regulation. According to Vermunt [27] (p. 26), “cognitive
processing refers to content learning activities related to the acquisition of ‘knowledge,
understanding and skill”. Critical processing, looking for relations and creating examples
of the subject matter are examples of cognitive processing. Regulation strategies, such
as planning and monitoring the learning process, govern both cognitive and affective
activities. The use of these learning activities can determine the quality of achieved learning
outcomes [27,30]. In higher education, where solving complex tasks depends on high-level
learning, regulation can improve the quality of learning outcomes. In interprofessional
learning environments, students encounter diverse views, thoughts, and perspectives on
knowledge from different disciplines and professions. As this may challenge cognitive
processing and make greater demands on metacognitive regulation [31,32], effective teach-
ing and learning should acknowledge and support regulation skills, especially in online
learning situations [33].

1.3. Interprofessional Collaborative Learning

Fostering collaborative learning is arguably the core requirement for IPE [5]. During
the collaborative process, the key activity is learning together to address the assignment or
problem at hand [34]. Interprofessional collaborative learning provides an opportunity to
build content knowledge while also learning about each other’s professional roles [35,36].
However, it would be wrong to assume that collaborative activities automatically produce
high-quality learning or intended outcomes. For example, attitudes to interprofessional
collaboration can affect the benefits of participation in IPE [37]. In particular, as a negative
attitude can hinder collaborative learning, especially in IPL contexts, it is important to help
students to see others as a potential resource [10] and to address any negative assumptions
or stereotypical thinking about other professions [38].

Previous research suggests that students are usually willing and ready to participate
in IPE and exhibit positive attitudes [7,20,38,39]. Dallaghan, Hultquist, Nickol, Collier, and
Geske [40] and Tervaskanto-Mäentausta [41] reported that positive attitudes persist over
the long term, but there is mixed evidence regarding the effects of IPE on attitudes. In their
review, Berger-Estilita et al. [20] reported no change in attitude in 9 of 23 IPE interventions,
and in one case, negativity increased. Hammick et al. [15] reported that while attitudes
to collaborative learning were positive, perceptions of other professionals in the team
remained unchanged or even declined following IPE.

1.4. Research Questions

As research in this area has devoted relatively little attention to content learning
during IPL, the present study sought to clarify how the Monelle course Interprofessional
Competence in Care and Rehabilitation affects students’ concept-level learning about the
core themes of interprofessional work. The goal was to assess the acquisition of core content
during the course rather than merely assuming that this occurs. We were also interested in
how the diversity of disciplines in this new course would affect student learning activities,
as the role of cognitive processing or regulation strategies in IPL, and how the learning
environment impacts students’ appraisals of group work and links to content learning. To
that end, we addressed the following research questions.

1. How do the core concepts of interprofessional work develop during the Monelle
course?

2. How do students’ cognitive processing strategies, regulation strategies, and group
work appraisals change during the Monelle course?

3. Are cognitive processing strategies, regulation strategies, and group work appraisals
linked to the development of core content?
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2. Materials and Methods

To analyze changes in knowledge building during the Monelle course, we employed
a mixed methods design that enabled us to gather versatile data with pre- and post-
measurement points. Using multiple methods that included content and statistical anal-
yses, we sought to develop a more comprehensive understanding of the new learning
environment and its effects on student learning and appraisals.

2.1. Research Setting

The Monelle course was a joint effort involving two universities and one university of
applied sciences in a city in southern Finland. The 2.5-month-long course was both inter-
disciplinary and interprofessional, with health and social care undergraduates studying
medicine, occupational therapy, physiotherapy, psychology, social science/services, and
speech therapy. We characterize the course as interprofessional because participants will
enter one of the social or health professions following graduation [42]. The main goal for
students attending the course was to learn about interprofessional collaboration and the
essentials of interprofessional work. The course learning outcomes included enhanced
competencies in recognizing, evaluating, and addressing interdisciplinary health problems
and patient/customer needs; familiarization with the roles and duties of those involved in
interprofessional patient care; and enhanced consultation and interaction skills.

This optional course was offered to undergraduate students who had been studying for
at least two years. Teaching methods included face-to-face interaction, online small-group
learning, and seminars to discuss the online assignment with teachers. The course opened
with lectures that addressed topics such as interprofessional collaboration, interaction in
client work, service structure, and health and social services legislation. Participants then
completed a four-week online group assignment based on a patient case in small groups of
6 or 7 people. To ensure an interprofessional dimension, majority of the groups included
students from each of the participating disciplines. The online assignment was designed
to foster IPL, enabling students to benefit from the knowledge and skills of the other
professions by collaborating like a real interprofessional team. The groups also practiced
consultative work, enhancing their ability to listen to the views of others, reflect on their
own expertise, and develop new perspectives through dialog and group discussion. A
named teacher was assigned to each group for support and experts to consult in each of
the professional disciplines. Case assignments were subsequently presented and discussed
in the course seminars. Course outcomes were assessed on a binary scale of pass/fail.

2.2. Participants and Data Collection

All participants in the Monelle course were offered an opportunity to participate in
this study at the beginning of the first lecture. Of the 57 students on the course, 52 (91%)
consented to participate in the present study, and this defined the sample size. All data
(mind maps and self-report questionnaires) were received at the beginning and end of the
course from 43 participants, with the exception of the ILS questionnaire data, which were
collected from 40 participants. The sample included 38 females and 5 males; a majority
(44%) reported their age as 25–30 years.

2.2.1. Mind Maps

The development of content learning during the course was tracked using mind
maps, which visualize associations between ideas from different topics [43]. The aim was
to comprehend the links between participants’ ideas about interprofessional work at a
conceptual level. Novak [44] (p. 550) defines concepts as “perceived regularities in events
or objects . . . designated by a label (usually a word)”. As a pedagogical tool, concept
maps are used to promote quality learning through critical thinking, reflection, and linking
theory and practice. Mind maps can also be used as a tool for learning assessment in higher
education settings [45]. One advantage of the mind map is that it encourages the user
to record anything that seems connected to the main topic, which means it is less strict
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than concept mapping [43,46,47]. The present study used a mixed-mode or ‘hybrid format’
mind map [46] that incorporates concepts but provides clear and simple guidelines.

Mind map data were collected from each student in a natural setting at the beginning
of the first lecture and again later, before the first seminars—an interval of eight weeks.
To guide their responses, the mind map posed a focus question [48]: “In your opinion,
what are the elements of interprofessional work? Map these core elements and their
connections. You can use arrows to describe the connections”. Three general models of
mind maps were shown briefly to the participating students to acquaint them with the
approach. The guidelines were deliberately kept to a minimum, and to avoid influencing
participants’ ideas about the central topic (interprofessional work), no predefined concepts
were provided. Participants were allowed 10 min to draw their maps. The same procedure
was used in the post-assignment follow-up (without mentioning the three mind map
models).

2.2.2. Self-Report Questionnaires

In addition to the mind maps, we collected data from two self-report questionnaires.
The first questionnaire—Part A, Study Activities from the Inventory of Learning Styles
(ILS) [49]—was chosen for its relevance to the study context. It measures two domains
of student learning: processing strategies (Deep processing, Stepwise processing, and
Concrete processing scales) and regulation strategies (Self-regulation, External regulation,
and Lack of regulation scales). Participants were asked to respond to the questionnaire’s
55 statements on a five-point Likert scale (1 = I do this seldom or never; 2 = I do this
sometimes; 3 = I do this regularly; 4 = I do this often; 5 = I do this almost always). The
second questionnaire was a contextualized version of Volet’s [50] Students’ Appraisals of
Group Assignments (SAGA). This instrument was used to capture participants’ appraisals
of a specific group work assignment and to clarify their thoughts, skills, and willingness
to engage in group work. SAGA comprises six scales: Cognitive benefits, Motivational
influence, Group assessment, Affect, Management, and Interpersonal. Students responded
to the questionnaire’s 30 statements on a four-point Likert scale (1 = strongly disagree;
2 = disagree; 3 = agree; 4 = strongly agree).

Both questionnaires were translated from English to Finnish by the researcher (the
first author of the present article) with the help of the university’s language center. The
translations’ validity and reliability were verified by a group of educational and medical
experts, who read the questions and noted any issues regarding clarity. The transcribed
questionnaires were then converted to the Webropol electronic survey format, and the
survey link was emailed to course participants who had agreed to participate in the study.
The data from both questionnaires were gathered during the first days of the course (pre-
test) and again at the end of the course (post-test). In statistical reliability tests, most of the
relevant ILS and SAGA scales achieved acceptable Cronbach’s alpha values ranging from
0.60 to 0.90. The exception was the SAGA Interpersonal scale, which failed to reach the
cutoff value and was therefore excluded.

2.3. Data Analysis
2.3.1. Mind Map Content Analysis and Categorization

In this mixed methods study, both qualitative and quantitative methods were used
to analyze the data. The concepts used in mind maps were first analyzed and categorized
using content analysis [51] (Stemler, 2001). To focus on participants’ content learning, we
developed a categorization scheme for the mind maps that reflected the three essential
conceptual themes of interprofessional work: (1) who (referring to the different professions
involved); (2) to whom (referring to patients/customers/rehabilitants); and (3) how (refer-
ring to interactions between professionals—for example, consulting, information sharing,
and collaboration). These three themes were defined as core concepts based on a theoretical
definition of interprofessional collaborative practice [2] and were, therefore, expected to
appear in the mind maps. The three themes were also embedded in the Monelle course’s
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learning outcomes. The categories were developed in consultation with two local univer-
sity experts, both being coordinators and teachers in the field of IPE. The mind map data
were co-coded with one of them. The co-coding with the main author reached inter-rater
reliability estimation of 88% agreement. In cases where the coders’ categorizations did not
agree, a final agreement was reached through discussion.

After the development of categorization scheme the mind maps were further analyzed.
There were four distinct categories of mind map (see Table 1): category 1 (incorporating only
one core concept); category 2 (incorporating two core concepts); category 3 (incorporating
all three core concepts); and category 4 (incorporating all three core concepts plus additional
concepts). As all of the analyzed maps included at least one core concept, there was no
category 0. The maps were further classified as adequate or inadequate for the purposes of
categorization and for the later use of statistical analyses. The “adequate” maps included
one or more core concepts of each essential theme (1 “who”, 2 “to whom, 3 “how”). Any
map that lacked even one of the core concepts was classified as “inadequate”, and this
distinction facilitated statistical comparison.

Table 1. Categories of content learning based on core mind map concepts.

Core concept 1: ‘Who’ (referring to interprofessional work, workers, professionals)
Core concept 2: ‘To whom’ (referring to patients/customers/rehabilitants)

Core concept 3: ‘How’ (referring to interactions between professionals)

Steps in Categorization

Number of core
concepts per map Main category Adequacy

Further analysis
of core concepts
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To make the analysis more explicit, the mind maps were further categorized. The main
categories (1–3) were classified by the number of additional clarifying concepts (0 = none,
1 = one clarification, 2 = two clarifications, 3 = three or more clarifications). The number of
clarifications were seen to reflect a more refined or sophisticated knowledge of a particular
concept. The concepts in categories were subsequently quantified using mean scores
based on the total of clarifying concepts, with a maximum point of 9 (for three or more
clarifications of all three core concept categories). For example, when mind map included
the core concept “who” 3 times, “to whom” 0 times, and “how” 2 times, the total score
of the map was 5 and mean score 0.56. Finally, the scores of pre- and post-maps were
combined and compared to the self-reported questionnaire data.

2.3.2. Statistical Analyses

The questionnaire data were analyzed using IBM SPSS Statistics 24. The first research
question (How do the core concepts of interprofessional work develop during the Monelle
course?) was addressed by means of content analysis. The second and third questions
(How do students’ cognitive processing strategies, regulation strategies, and group work
appraisals change during the Monelle course? and Are cognitive processing strategies,
regulation strategies, and group work appraisals linked to the development of core content?)
were addressed using t-tests and logistic regression. For pre- and post- measurement
points on the ILS and SAGA scales and subscales, t-tests were performed to identify
any changes in self-reported evaluations of cognitive and regulative strategies and group
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work appraisals. Mean mind map scores were also subjected to t-tests. In the case of the
third research question, logistic regressions were performed to assess any links between
the development of content learning and self-evaluation of learning activities (cognitive
processing strategies and regulation strategies) and group work appraisals, again based on
mean mind map scores.

3. Results
3.1. Interprofessional Content Learning

The first objective was to explore how the interprofessional learning environment
affects interprofessional content learning at the concept level. The pre- and post-test
comparison of mind maps at the beginning and end of the course revealed statistically
significant changes in participants’ content learning (pre-test: M = 0.60, SD = 0.24; post-test:
M = 0.68, SD = 0.23; t (43) −2.30, p = 0.04). Looking in detail at each core concept (see
Figure 1), we found that concept 1 (who) was mentioned frequently in most (93%) of the
pre-maps (n = 40) and post-maps (95%) (n = 41). The most common defect was the omission
of concept 2 (to whom), which was mentioned in 74% (n = 32) of pre-maps and in 79%
(n = 34) of post-maps. Concept 3 (interaction) showed the greatest increase: from 84% of
pre-maps (n = 36) to 98% of post-maps (n = 42). All three concepts were present in 51%
(n = 22) of pre-maps and in 72% (n = 31) of post-maps; in other words, at least one core
concept was missing in 28% of the students’ mind maps (n = 12) at the end of the course.
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In summary, the Monelle interprofessional learning environment helped students to de-
velop a more sophisticated understanding of the key content at a conceptual level, but there
is a need to strengthen awareness of the core element of patient/customer/rehabilitant.

3.2. The Change in Students’ Learning Activities and Group Work Appraisals

A second objective of the current study was to investigate how the interprofessional
learning environment affected learning activities as measured by ILS, including cognitive
processing and regulation strategies. Comparing pre- and post-test data, t-tests revealed
significant development in the domain of cognitive processing on the Critical processing
subscale of Deep processing (pre-test: M = 2.12, SD = 0.76; post-test: M = 3.14, SD = 0.88; t
(39) −12.017, p = 0.00). Participant self-evaluations indicate that interprofessional studies en-
hanced this capability, but no other statistically significant changes in cognitive processing
or regulation strategies were observed between pre- and post-test.



Educ. Sci. 2023, 13, 1002 8 of 13

Individual Appraisals of Group Work

t-tests to assess participants’ willingness and ability to participate in assigned interpro-
fessional group work on the SAGA scales found that group assessment and management
were significantly enhanced during the Monelle course. After the course, students were
more satisfied with group assessments than before (pre-test: M = 3.27, SD = 0.49; post-test:
M = 3.45, SD = 0.44; t (42) −2.50, p = 0.017). Group assessment was considered suitable for
this assignment, and the management of small-group learning was seen to be easier than an-
ticipated (pre-test: M = 2.79, SD = 0.38; post-test: M = 2.94, SD = 0.51; t (42) −2.29, p = 0.027).
Management included reaching a consensus and ensuring effective coordination during
the group assignment. The results indicate that the course enhanced attitudes to mutual
learning appraisals, but there were no significant post-test changes in scores on the other
three SAGA scales (Cognitive benefits, Motivational influence, and Affect).

3.3. The Link between Content Learning, Learning Activities, and Group Work Appraisals

Combining ILS and SAGA data with the results for adequate and inadequate mind
maps, logistic regressions confirmed that stepwise processing (ILS) and cognitive benefits
(SAGA) were linked to more sophisticated (adequate) mind maps at the end of the course.
The stepwise processing results indicate improved learning quality based on strategies that
include memorizing, rehearsing, and analyzing: B = 2.841, p = 0.029, OR = 17.139, (1.333,
220.358). Cognitive benefits include knowledge enrichment and opportunities to consider
different views and to rethink one’s own ideas while learning with others. Opportunities
to learn with peers were seen as a versatile cognitive advantage: B = −3.779, p = 0.045,
OR = 0.023, (0.001, 0.926).

4. Discussion

The present study explored how an interprofessional learning environment affected
content learning among health and social care students in terms of concept-level develop-
ment. The study also investigated learning activities that included cognitive processing
and regulation strategies and group work appraisals.

4.1. Interprofessional Content Learning

Regarding the first research question, the Monelle interprofessional learning envi-
ronment supported content learning of interprofessional work. Specifically, the course
helped students to learn about interprofessional interaction (i.e., the how of consulting,
information sharing, delegating, etc.), which was one of the intended learning outcomes.
However, another central concept, to whom (i.e., patient/customer/rehabilitator), was
most frequently omitted in both pre- and post-test mind maps; despite the lectures and
patient case assignments, this learning outcome was not fully achieved. As patients are at
the center of every healthcare system and are increasingly seen as partners and an integral
part of the interprofessional team [1], this study finding represents an alarming gap in the
participants’ thinking. Previous studies have shown that IPE learners’ are motivated to
focus on the patient and their experience [52]. Still, interprofessional discussions could lack
a patient-centered perspective, indicating a strong focus on interprofessional interactions
rather than on the patient [53]. In the present case, this suggests the possibility of tunnel
vision or an undue focus on professional roles [10], which is typical of novice thinking.

To support comprehensive knowledge construction, educators should consider using
techniques such as concept mapping or mind maps (as in the present study) to disclose
teachers’ and students’ cognitive processes and gaps in understanding [45,54,55]. These
techniques can help to build a fuller understanding of interprofessional work.

4.2. Changes in Students’ Cognitive Processing and Regulation Strategies and Group
Work Appraisals

The present study also sought to explore how a diverse interprofessional learning
environment would affect learning activities and group work appraisals, both of which
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are important factors in the quality of learning processes. The observed development of a
critical approach to the course subject matter reflects a clear shift in cognitive strategy and
enhanced deep-level learning. Specifically, this strategy involves asking questions, forming
personal opinions, and drawing one’s own conclusions [27,30]. The interprofessional learn-
ing environment and consultative approach encouraged critical processing (i.e., comparing
knowledge and drawing one’s own conclusions). A heterogeneous mix of learners and a
non-threatening atmosphere [42] can create a learning environment that accommodates
different views and interpretations, which students must then process. Intriguingly, none
of the participants’ other self-evaluations of learning activities changed notably in the
present case.

The ability to ask questions and to analyze and solve problems are among the critical
thinking skills currently considered crucial in higher education [56]. Regulation skills
also play an important role, especially in IPL settings, where students must cope with
demanding cognitive tasks and dynamic interactions. In practice, facilitating a questioning
approach is likely to support both high-level content processing and regulation of learning
during collaborative work [57]. In addition, learning methods such as concept mapping
enable teachers to support students’ cognitive and metacognitive learning processes [55],
allowing them to take control of their own learning [58].

Along with regulation of learning, attitudes play a key role in successful collaborative
learning [59]. Our findings indicate that, despite the level of participant diversity and
enhanced critical processing, perceptions of group work were more positive at the end
of the course, especially in the areas of management and assessment. This aligns with
earlier reports of improved evaluations of IPE [7,60]. These findings suggest that learning
together in interprofessional small groups is successful in many ways and supports the
development of interaction skills as a key learning outcome.

4.3. The Role of Learning Activities and Appraisals in Core Content Learning

Regarding the third research question, the present findings indicate a clear association
between core content learning and more sophisticated mind maps. The first scale measured
a cognitive learning activity known as stepwise processing within the domain of processing
strategies. This form of learning involves thorough analytical processing of separate
elements of the subject matter [27]. The participating students who said they study in this
stepwise way produced more adequate mind maps at the end of the course.

More sophisticated mind maps were also linked to the perceived cognitive benefits of
group learning. In other words, students produced more adequate maps if they viewed
group work as an opportunity to enrich their knowledge, rethink their ideas, learn from
others, and receive feedback. These findings align with Raidal and Volet [59], who reported
a positive correlation between the perceived cognitive benefits of social learning and a
constructivist conception of learning. Similarly, Mebert et al. [22] reported that students
found other disciplinary perspectives particularly rewarding and improving their learning
experiences. From an instructional point of view, these findings confirm the importance
of making students explicitly aware of the benefits of learning together. This deeper
understanding can enhance learning and attitudes; for example, Clinton and Kelly [61]
found that students who were given a rationale for collaborative discussion changed
their attitude and developed an enhanced awareness of the utility and relevance of group
discussion as compared to a control group.

During this interprofessional course, students achieved many (but not all) of the
key learning outcomes. The interprofessional learning environment served to enhance
students’ knowledge of interprofessional work and their experience of interacting with
students from different disciplines. However, it also seems clear that the intense focus on
interprofessional interactions may have distracted from the issue of patient and customer
needs, which should be of central concern to health and social care professionals. This has
an obvious practical implication for future instructional design: the need to emphasize
the essential role of the patient or customer. Our findings suggest that health and social
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care students can benefit from teaching practices that offer tools for assessing new and
existing knowledge. This interprofessional learning environment successfully enabled
interprofessional interaction and promoted a positive learning experience, which Wei
et al. [11] identified as a key element of functional professional communication and practice.

4.4. Limitations

The present study has some limitations. The use of self-report measures can be seen as
a limitation, as these rely entirely on participants’ own evaluations and may not correspond
to their actual behavior. Although the co-coders achieved an acceptable level of inter-rater
reliability, the analysis of the mind maps inevitably entails an element of interpretation,
and researchers may diverge from the respondent’s intended meaning. As a related issue,
the categorization scheme may not have allowed sufficient scope to capture the extent of
content improvement among higher-achieving students. Overall, the generalizability of
our results is weakened by the small sample size and the case study approach, which failed
to address the sustainability of any changes in knowledge (concepts), learning activities,
or appraisals. This is a common weakness in IPE research [1,18], especially in the case
of outcomes at the undergraduate level [7]. Therefore, longitudinal follow-up studies
are the only way of determining how IPE interventions alter practice [20]. Nevertheless,
the study has some strengths, including the use of mixed methods, the involvement of
multiple disciplines, and the generation of new insights for supporting quality IPL and
future IPE initiatives. As Reeves et al. [9] noted, there is a need for further research on IPE
and associated collaborative practices, using rigorous mixed-methods to explore individual
and group-level interactions.

5. Conclusions

The results of the present study reinforce the importance of ensuring that health
and social care students can access IPE during their undergraduate studies. It can be
challenging to create an effective interprofessional learning environment because of its
complex and dynamic nature. Crucially, such environments should simulate real-world
problem-solving situations involving students and experts from all relevant disciplines.
Interactive and effective IPL also depends on teaching tools that support comprehensive
knowledge construction and deep-level learning strategies and highlight the benefits of
collaborative learning to enable students to build essential interprofessional skills. As
well as devising ways of helping students to focus more on the patient, the processes of
knowledge co-construction and metacognitive regulation that contribute to the success of
IPL must be studied in greater depth.
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