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Abstract

Objectives: To investigate dental students’ attitudes and

perceptions about intraprofessional collaboration/edu-

cation (IPC/IPE) and shared learning, and to explore the

impact of IPC/IPE on the personal and professional

development of participating students.

Methods: A custom-designed questionnaire was used in

this cross-sectional study. The questionnaire comprised

17 questions targeting to capture the student’s percep-

tions about IPC/IPE using three factors: (1) dental stu-

dents’ preference/opinion about the IPC/IPE; (2) dental

students’ experience about the impact of IPC/IPE on

learning outcomes and professional development; and (3)

students’ feedback about the significance of IPC/IPE in

clinical/clinical simulation labs and workplace setting.

The students rated each of the 17 statements on the 5-

point Likert scale (range: 1 ¼ strongly disagree to

5 ¼ strongly agree).

Results: A total of 259 responses were analysed (response

rate ¼ 65%). All students were aware of IPC/IPE in the

field of dentistry (mean score ¼ 4.22). The students

preferred collaborative/shared learning with their own

classmates. There was a consensus among students about

the positive impact of IPC/IPE on enhanced learning,

enhancement of communication skills, and enrichment of

professional relationships with supporting staff as well as

with the patients. There was also improved analytical and

psychomotor skills, understanding of complex problems

in the clinic, and understanding of strengths and
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limitations leading to self-improvement and increased

efficiency and productivity.

Conclusion: IPC/IPE had a compelling, powerful, and

positive impact according to the experience of the

participating dental students. It is recommended that a

standardized curriculum be designed and guidelines set

for IPC/IPE at dental institutions for effective in-

teractions among students of all stages.

Keywords: Dental; Dentistry; Education; Graduate; Inter-

professional education; Students

� 2022 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The vast change in healthcare practice demands rapid up-

dates to professional practice from healthcare providers. One
of the major outcomes is to provide patients with high-quality
service and management. The challenge starts while preparing
healthcare providers with the more extensive capacity to pro-

vide thorough patient care under maintained intraprofessional
and interprofessional working environments.1 The World
Health Organization initiated an action and framework to

encourage implementing this type of education among health
science students. The inclusion of interprofessional education
(IPE) is a requirement for accreditation of several health

professions education studies. Moreover, IPE is a necessary
component for preparing students to become members of a
collaborative healthcare workforce.2

Interprofessional collaboration (IPC) (collaboration be-
tween members of two or more health and/or social care
professions to improve the delivery of care) and education
are widely described in the literature as key factors that in-

crease the effectiveness of health services. IPE has a positive
effect on knowledge about, attitudes towards, and behaviour
in IPC and on organizational and patient outcomes.3,4 IPC/

IPE (collaboration between two or more disciplines within
the same profession) and education between primary and
secondary care healthcare workers is less well studied, but

is becoming important due to the advancing medical/dental
technologies and demographical changes, particularly those
associated with the COVID-19 pandemic.4e6

To fulfil such training ability and planning treatments, the
uniform exposure of students to the necessary clinical cases
can build their professional knowledge and management
ability. However, the inadequate number of patients with

similar health problems might make the learning process
practically impossible. These limitations led to a new concept
of utilizing IPC as one of the important learning skills for

healthcare students.5,7

IPC is implemented by teamwork distribution among
students of different levels in their professional studies to

provide complete clinical management and treatment of
patients.8 This would give students the advantage of learning
shared patient care skills during their training, which they can
then transfer to their professional practice.8 Dental

intraprofessional learning (IPL) started in 2006 when
formal IPL was tested in seven dental centres. The
improvements in facilities and rapid change in medical

possibilities necessitate a formal IPL process to be
implemented.9 IPL is influenced by the amount of
interaction among students and the dependency between

them.10 Additionally, the learning process is different than
the learning process in the learning outcomes. Tynjala
described the process as a way of learning, and the outcome
as what is learned.11 The learning process can be formal,

which is structured by the institution or is informal where it
depends solely on the student.12 The IPL and IPC are more
towards an informal learning process in which students’

reactions, opinions, and observations can be expressed by
their discussions and reviewing their previous exposures to
specific actions. The IPC is claimed to be better with a

higher level of communication and collaboration in a
healthcare workplace (i.e., medical and dental settings).8,13

Undergraduate/postgraduate training programs, however,
do not provide formal training in IPC/IPL; therefore, studies

on this subject are scarce.4,14 Inone of the few studies published
on this topic, trainees reported that IPC led to a better
understanding of one another’s professional roles,

responsibilities, and behaviours. They observed that most
extraprofessional learning occurs informally in the context of
patient care.8 To fulfil such training ability and planning

treatments, the uniform exposure of students to the necessary
clinical cases can build their professional knowledge and
management ability. However, the inadequate number of

patients with similar health problems might make the
learning process practically impossible.4,7,15 These limitations
led to a new concept of utilizing IPC as one of the important
learning skills for healthcare students, in particular for dental

school students.16,17

The purpose of this investigation was to explore the level
of awareness about the IPE and team-based and shared

learning among dental students, as well as to see the impact
of IPL on the personal and professional development of
students in classroom and clinical settings.

Materials and Methods

This study was a questionnaire-based cross-sectional

study.

Study sample

The study comprised both male and female undergrad-
uate dental students studying at the College of Dentistry,
King Saud University (Riyadh, KSA). The questionnaire
was emailed to students who completed at least 1 year of

clinical training at different academic levels (3rd,4th, and
5th year students) from September to December 2019.
Participation in filling out the questionnaire was considered

approval/consent for participating in the study. Only
completed responses were considered/included in the sta-
tistical analyses.

http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1: Questionnaire/research instrument used in the study.

S. No. Questions

1. Learning with my fellow students would help me to

develop leadership skills as well as to become an

effective member of my oral healthcare team.

2. Team-based learning in clinics would be beneficial for

the patients to resolve oral health problems of the

patients such as building consensus in diagnosis and

treatment planning.

3. Group learning would enhance my ability to

understand patients’ problems we deal in the clinics.

4. Learning with my fellow students would improve my

communication skills and professional relationship

with the supporting staff as well as with the patients

after graduation.

5. Team-based learning would enhance my analytical and

psychomotor skills relevant to the treatment of our

patients.

6. The shared learning would help me to think more

positively about dental practice.

7. The students would learn cooperation, trust, and

respect for their colleagues through team-based

learning.

8. Teambuilding skills are essential for students to

understand complex problems in the clinics as well as

to find effective solutions to address those problems.

9. The shared learning would help me to understand my

strengths and limitations as well as the ways to

improve myself.

10. Learning with my fellow dental students would be an

enjoyable experience as well as the best utilization of

my time.

11. It would be highly beneficial and productive for us as

dental students to learn together.

12. I believe that the clinical and laboratory problem

solving skills can be better learned while working in a

team with my own classmates or fellows.

13. I would like working on small group projects in a team

of students from different academic levels/years.

14. Shared learning during my BDS studies would help me

to become a professionally sound and successful dental

practitioner in practical life.

15. Faculty supervisors in the clinics should encourage

shared/group learning and extending support to each

other to accomplish the assigned tasks.

16. I am aware of what my professional role is in the oral

healthcare team.

17. Through shared learning, I will acquire more

knowledge and skills as compared to those students

who work individually.
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Assessment tool

A custom-designed questionnaire (Table 1) was selected

to evaluate students’ perceptions/opinions related to IPC/
IPE. Some questions/ideas were adopted from previous
studies.8,16,18 The questionnaire was validated/tested by a
pilot study to confirm the consistency reliability

(Cronbach’s alpha) to determine if the items included
contributed to the aim of the study. After validation, the
questionnaire was distributed among the students. The

questionnaire comprised 17 questions to capture the
students’ perceptions/opinions about IPC/IPE using three
factors: (1) dental students’ preference/opinion about the

IPC/IPE; (2) dental students’ experience about the impact
of IPC/IPE on learning outcomes and professional
development; and (3) dental students’ feedback about the

significance of IPC/IPE in clinical/clinical simulation labs
and workplace settings. Student’s rated each of the 17
statements on the 5-point Likert scale (range from
1 ¼ strongly disagree to 5 ¼ strongly agree). The question-

naire/instrument was chosen for this study because of its
convenience, which demonstrated reliability and the ability
to assess IPC/IPE perceptions from the student’s perspective.

No time limit was set for filling out the questionnaire.

Statistical analyses

The actual sample size was determined by G-Power
software. With a confidence level set at 95%, power level of
80%, and moderate effect size, the final sample size was

calculated to be 180 students. As the study involved only one
factor (i.e., sex), descriptive statistics and test of significance
were preferred. Initially, Microsoft Excel (version 16;
Microsoft Co., Redmond, WA, USA) was used to calculate

the mean � standard deviation, whereas SPSS, version 23.0
software was used to calculate the t-statistics to determine
significant differences among the means.

Results and discussion

A total of 400 dental students were invited to participate

in the present investigation to share their feedback and ex-
periences about IPC/IPE through an online survey tool. Of
the total population, 285 responses were received, including

26 incomplete or partially filled forms that were excluded
from the study analysis. Of the 259 completed question-
naires, 136 and 123 responses were recorded for males and

females, respectively, with an overall response rate of 65%. t-
statics were applied to gauge the significance between the
responses of male and female students, and did not reveal

any significant differences for all questions at P � 0.05.
Regarding students’ preferences about IPC/IPE educa-

tion, both male and female students stated that learning with
fellow students was helpful to develop leadership skills as

well as to form an effective oral healthcare team, as was
evident with mean scores of 4.32 and 4.27 on the 5-point
Likert scale. Regarding other forms of IPE, female stu-

dents preferred group learning with a mean score of 4.25,
whereas male students preferred team-based learning with a
score of 4.31 on the 5-point Likert scale (Table 2).
The dental students’ feedback about the impact of IPE on

learning outcomes is presented inTable 3 and the comparisons
are highlighted in Figure 1. It was evident from the results that
themale students attributed the highest ranking (4.26� 0.061)

to the useful impact of IPC/IPE on understanding and solving
complex problems in clinics followed by the impact on
understanding the strengths and limitations of personal

development (4.19 � 0.063), improvement in
communication skills and professional relationship with the
supporting staff and patients (4.18 � 0.068), and

enhancement in analytical and psychomotor skills



Table 2: Dental students’ preference/opinion about intraprofessional collaboration.

Question

number

All students Male students Female students t-stat P value

N Mean SD n Mean SD n Mean SD

1. 259 4.29 0.73 136 4.32 0.67 123 4.27 0.79 0.53 0.30 NS

2. 259 4.23 0.83 136 4.31 0.75 123 4.15 0.88 1.60 0.055 NS

3. 258 4.23 0.82 136 4.21 0.77 122 4.25 0.88 0.194 0.42 NS

Table 3: Dental students’ experience about the impact of intraprofessional education on learning outcomes and professional

development.

Question

number

All students Male students Female students t-stat P value

N Mean SD N Mean SD N Mean SD

1. 259 4.18 0.83 136 4.18 0.80 123 4.19 0.86 �0.10 0.46 NS

2. 259 4.04 0.82 136 4.04 0.78 123 4.04 0.87 0.034 0.49 NS

3. 259 4.04 0.86 136 4.02 0.83 123 4.07 0.89 �0.55 0.29 NS

4. 259 4.02 0.89 136 3.94 0.91 123 4.10 0.86 �1.42 0.079 NS

5. 259 4.21 0.76 136 4.26 0.71 123 4.15 0.81 1.18 0.12 NS

6. 259 4.14 0.79 136 4.19 0.74 123 4.09 0.84 1.04 0.15 NS

7. 258 4.04 0.91 136 4.00 0.89 122 4.07 0.93 �0.62 0.27 NS

8. 258 4.10 0.83 136 4.04 0.77 122 4.15 0.89 �0.90 0.18 NS

M.A. AlSarhan et al.290
(4.04� 0.067) for questions 8, 9, 4, and 5, respectively. Female

students associated the highest impact of IPC/IPE
(4.19 � 0.078) with the professional relationship and
communication skills attained through learning with class

fellows; followed by its impact on solving and understanding
complex problems in the clinic (4.15 � 0.073); developing
mutual cooperation, trust, and respect (4.10 � 0.078);

understanding strengths and limitations for personal
improvement (4.09 � 0.076); and thinking more positively
Figure 1: Comparison of the responses related to le
about dental practice (4.07 � 0.080) for questions 4, 8, 7,

and 9, respectively (Table 3).
Table 4 displays the dental students’ feedback about

the significance of IPC in the clinical and workplace

settings. The results revealed that both male and female
dental students were aware of their role while
collaborating in teams (4.22 � 0.046). However, the

level of awareness was more pronounced in male
students compared to their female counterparts, as
arning outcomes and professional development.



Table 4: Dental students’ feedback about the significance of intraprofessional education in clinical/clinical simulation labs and

workplace settings.

Question

number

All students Male students Female students t-stat P 0.05

N Mean SD N Mean SD N Mean SD

1. 259 4.07 0.80 136 4.05 0.77 123 4.09 0.83 �0.38 0.35 NS

2. 259 3.93 0.94 136 3.94 0.94 123 3.93 0.93 0.123 0.45 NS

3. 259 4.03 0.78 136 4.00 0.76 123 4.06 0.79 �0.59 0.28 NS

4. 259 4.08 0.87 136 4.11 0.80 123 4.05 0.95 0.56 0.28 NS

5. 259 4.22 0.74 136 4.27 0.67 123 4.17 0.81 1.10 0.14 NS

6. 259 4.07 0.86 136 4.09 0.82 123 4.05 0.91 0.36 0.36 NS

Figure 2: Comparison of the responses related to clinical/clinical simulation labs and workplace setting.

Dental students’ attitudes and perceptions 291
indicated by the mean scores of 4.27 � 0.058 and
4.17 � 0.073 for question 16 (Table 4).

Table 4 further reveals that the male students attributed

the second highest score of 4.11 � 0.069 to their judgment
that their clinical supervisors should encourage group and
shared learning among students so that they may support
each other to accomplish the assigned tasks. However, the

corresponding score of female students for question 15 was
comparatively low (4.05 � 0.086) on the 5-point Likert
scale. Both male and female students had the view that

clinical and laboratory problem-solving skills can be better
learned while working in a team with their own classmates or
fellows, as depicted by the mean scores of 4.05 � 0.066 and

4.09 � 0.075 for question 12 for males and females, respec-
tively (Table 4). Comparisons between the responses of male
and female students are further highlighted in Figure 2.

Discussion

IPC/IPE is regarded as one of the most promising solutions
for revamping the healthcare education sector.19 The
advantages of IPC/IPE are many and may help address

some of the major concerns within the currently employed
dental education systems worldwide.18,19 To acquire the
model/practices of IPC/IPE, educators of the healthcare
sector must play a role in preparing academic programs in
order for the students to work collaboratively.20 Despite the

many advancements in IPC/IPE at different levels of
implementation, many issues still exist and remain
unresolved, particularly in the field of dental
education.21 The present research study adds to the literature

by investigating the opinions and perception of dental
students, studying at different levels with respect to their
experience about IPC/IPE in the dental school.

IPC/IPE involves collaborative learning among students
enrolled or working in different departments or disciplines of
the same profession.18 The literature reveals that the IPC/

IPE among dental students enriches their educational
experiences, enhances their learning, and supports practice
skills.22 The IPC/IPE also significantly improves the

understanding of healthcare professionals about their role
and responsibilities.23,24 Furthermore, it enhances the
understanding of shared oral healthcare among students
belonging to different disciplines within the same

profession.18e24

The present investigation revealed that all participants,
irrespective of their sex, prioritized collaborative and shared

learning over working individually. Our findings are in
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accordance with those of Brame et al.25 who reported that
86% of dental students and 97% of dental hygiene

students stated that IPE enhanced their clinical skills and
relationship during and after graduation.25 The results of
the present investigation revealed that both male and

female students prioritized IPC/IPE with their own
primary and high school classmates compared to team-
based and group learning with students belonging to or

graduated from other institutions. This is natural because
there is a likelihood of enhanced understanding, friendship,
and coordination among old classmates compared to those
who become classmates at later stages.26 Parker27 reported

enhanced learning among students who are classmates and
live together compared to those who randomly group
together.27 The classroom is a place where students not

only learn but interact with each other and develop social
relations with each other.28 Such classroom interactions
result in the development of positive or negative

behaviours, liking or disliking ambitions, and expectations
that bring likeminded students closer as friends with strong
bonds compared to those who become classmates at the
college and university levels.29 There are several factors

that influence IPC and shared learning, such as individual
characteristics of members, team culture/climate, team
processes to manage challenges, building a climate of trust,

developing shared goals, and coordination of work
processes.30,31 Differences in the students’ attitudes and
perceptions with regard to teamwork mainly appeared

related to their year of study. The students’ feedback about
their preference for IPC/IPE collaboration with their own
class fellows was further validated by their answer to

question 12, where they disclosed that clinical and
laboratory problem-solving skills can be better learned
while working in a team with their own classmates or fellows
compared to shared or team-based learning with students

who joined the team or group at later stages.
An additional essential and vital aspect of the healthcare

education systems, in particular dental education which the

IPC/IPE can address, is the shortage of faculty at dental
schools.The shortageof academic/teaching facultymembers in
dental schools is increasing and its consequence on students

learning outcomes are acknowledged by dental institutions
throughout theworld includingdevelopedcountries suchas the
United States, United Kingdom, and Australia.32 The reasons

for the shortage of faculty are multiple depending on the pro-
fessional, clinical, and teaching conditions in each country, and
are beyond the scope of this article.33 However, these issues
must be solved to ensure the highest quality standards in

healthcare professional educations systems including dental
schools. In some dental schools, the existing structure of
education has been modified to compensate for missing

faculty numbers with junior faculty or even with senior
undergraduate students under the supervision of a senior
faculty who acts as the team leader.34 These kind of changes

aim to highlight the responsibility of the students and the
process of IPC/IPE, which enhances the learning process of
students and tries to address the human resource shortage.
Nevertheless, the opportunity of undergraduate students to

obtain the best possible education from senior faculty cannot
be compensated for even after their graduation.32e34
The IPC/IPE not only has a positive impact on the quality
of learning of weak (below average) students in the group but

also enhances and polishes the communication, leadership,
analytical, and psychomotor skills (hand skills) and confi-
dence of the good (above average) students. This certainly

helps them handle complex cases/scenarios in the clinic, and
the understanding of the strengths and limitations leads to
self-improvement and increased efficiency and

productivity.16,19,22,25

Despite the several advantages of IPC/IPE, it is still
challenging. Both undergraduate and postgraduate programs
are designed for students to work collaboratively.22 Here,

students are organized into small-scale groups, which are
inclined to result in friendships among different levels of
students. These friendships may result in compromising the

actual learning objectives intended to be achieved by working
together andmay become interdependent or blurred for weak
students.35 Within these groups, the emphasis should be on

the role of the course tutor, who ensures group
development and hence its success as a potential learning
device. Variations regarding different topics/concepts
within various subjects/specialties among students may

occur.36 The difference of opinion may give rise to conflicts
among the students, compromising the quality of the IPC/
IPE-associated tasks. Some factors that can affect the inter-

action and team performance include the individual behav-
iour/characteristics of the members, group culture, group
processes in place for managing a challenge, lack of trust

among members, absence of shared goals, and coordination
during the different tasks assigned.22,25

The inclusion and participation of dental students from

only one dental school in this study was a limitation of the
study, as it is not a true representation of the dental students
around the globe. In addition, assessment of the students’
performance in terms of grading overall skills that were

assumed to be acquired after the IPC/IPE-associated tasks
would have been interesting. Furthermore, assessment of the
students’ attitudes, acceptance of the IPC/IPE, and their

opinions about the frequency of IPC/IPE-related tasks
would have been of value. Nevertheless, this study high-
lighted some key areas with respect to IPC/IPE, and it will be

important for dental educators/researchers to continue their
research in terms of student outcomes with this kind of
curricular design. Future investigations of the IPC/IPE

model should include an increased number of participants as
well as students from different dental schools around the
world for a true representation of dental students.

Conclusions

Even early in this curricular design, the IPC/IPE had a
compelling, powerful, and positive impact on the partici-
pating dental students’ experience, with more gains antici-
pated in the future. Overall, the students were aware of the

benefits and showed keenness/interest in the IPC/IPE-related
model and were willing to be engaged further. It is recom-
mended that a standardized curriculum be designed and

guidelines set for IPC/IPE in dental institutions for tailoring
appropriate and effective interactions among students of all
stages, which will certainly improve the local programs.
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