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Abstract
Background

Interprofessional education (IPE) encompasses integration, communication, mutual trust and shared
decision-making with a common goal of improved patient care and safety. Despite its crucial role, IPE has
not gained its anticipated popularity. This study aims to determine the impact of an online educational
intervention about IPE on medical, dental and health sciences students in the University of Sharjah (UoS).
  

Methods

This quasi-experimental research was conducted in three phases; a pre-intervention phase where the
Readiness for Interprofessional Learning Scale (RIPLS) inventory was administered online to the medical,
dental and health sciences students of UoS; an intervention phase where an online workshop was
organized via Microsoft Teams®; and a post-intervention phase where RIPLS was used to gather the
students’ attitudes towards IPE. The independent t test was used to compare the responses between
genders and junior and senior students. A paired sample t test was used to determine the impact of the
intervention on the students’ understandings and attitudes about IPE.

Results

Out of 800 invited students, 530 students responded to the pre-intervention RIPLS survey. A comparison
of the pre-post intervention for the RIPLS subscales of teamwork and collaboration, professional
identi�cation, and professional roles showed a signi�cant improvement of the students’ attitudes with p-
values 0.03, 0.00 and 0.00, respectively. All workshop moderators scored a median of 4 or 5 to the
essential elements of IPE during intervention except for a median of 3 for group dynamics.

Conclusion

In this study, the present data derived from the application of a brief online educational intervention
underpins the readiness and positive attitudes of undergraduate medical students towards IPE. The
positive impact of our intervention necessitates the development of a structured and uni�ed IPE
curriculum to enhance the receptiveness and application of IPE in the medical �eld.  

Introduction
Interprofessional education (IPE) embraces faculty and students from two or more health professions
where they jointly learn in a collaborative environment (1). An overlapping terminology is
Interprofessional Learning (IPL) which, as coined by Reeves and Freeth, refers to a learning process that
can result from the interaction between members of two or more professions (2). However, IPL is not
necessarily an outcome of IPE since it can occur spontaneously in the workplace among members of
different disciplines (3, 4). From the viewpoint of the clinical practice, the best practice model of IPE is the
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interprofessional education and collaboration where a patient-centered focus is considered in a multi-
disciplinary climate healthcare system (5). The primary objective of IPE is to produce healthcare
professionals who can work together in an integrated patient-centered team to improve health-care
outcomes and satisfaction (6).

The vast expansion of the medical specialties and subspecialties, together with an unprecedented
sophistication of skills required in each specialty, have created a genuine need for IPE in today’s clinical
practice. In fact, the World Health Organization (WHO) has endorsed a deliberate achievement of IPL to
improve patient health and safety (learning together to work together for health) (7). Such emphasis of
the WHO on IPE restates its crucial role in healthcare professions. However, a well-structured program for
embedding IPE in medical education and clinical practice is not available across the globe. In 2011, six
professions have joined together as an Interprofessional Education Collaborative Expert Panel to set core
competencies for preparing healthcare professionals towards IPE (8). These professions include six
American Associations from Nursing, Osteopathic Medicine, Pharmacy, Dental Education Association,
American Medical Colleges, and the Schools of Public Health. Since then, there witnessed a rapid
expansion of the IPE initiatives including the development of several curricula with horizontal and vertical
integration (9, 10). The role of IPE is becoming increasingly imperative in today’s medical education since
it can signi�cantly reduce the individual’s resistance towards interprofessional collaboration (11). 

Unfortunately, a remaining challenge for the expected readiness of IPE is the limited implementation of
the concept of multidisciplinary healthcare in most clinical settings worldwide. This factor minimizes the
opportunities for effective collaboration among healthcare professions (12). Additionally, there is a lack
of a uni�ed and validated educational framework that can embed IPE among healthcare professionals
from different disciplines. Another crucial hindrance to the smooth inculcation of IPE modules into the
existing medical curricula is class scheduling (13). Creating an IPE calendar that can cater diverse
learners’ needs is a challenge and sometimes not possible.

Over time, the consistent and wider adoption of IPE can reshape how future clinicians and healthcare
systems apply interprofessional collaboration in routine clinical practice. However, during and after the
COVID-19 pandemic, little is known about the effectiveness of the online intervention and education of
IPE that can comprehensively reciprocate the face-to-face educational models. The online courses are
shown to be more �exible for students and faculty with busy schedules and can be remotely accessed
with impactful teaching and learning activities (14). Unfortunately, literature does not provide evidence of
the impact of an IPE intervention via a distance learning model on undergraduate or postgraduate
medical and health sciences students.

Currently, there is a need to estimate the effectiness and feasibility of different tools and methods to
improve the delivery and implementation of IPE in the undergraduate and postgraduate medical training
curricula. At the same time, the readiness of the learners from a range of medical and health sciences
disciplines should be determined before the inclusion of IPE into the curricula. The present study aims to
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determine the impact of an online educational intervention of IPE on the undergraduate students from
different medical and health colleges at the University of Sharjah (UoS), United Arab Emirates (UAE).

Materials And Methods
Context and participants

We conducted a quasi-experimental study on the currently registered undergraduate students of the
College of Medicine (CoM), College of Health Sciences (CHS), and the College of Dental Medicine (CDM)
at the UoS, UAE between June and October 2020. Both feasibility and purposive sampling techniques
were adopted to recruit the study participants. A pre- and a post-test quasi-experimental design were used
for the collection of data. The primary objective was to determine the impact of an online educational
intervention of IPE on the recruited students and to compare the differences of attitudes and
understandings between genders (to compare gender variations) and junior and senior (to compare the
variations among students across years). Variations among students across years and genders would
help us to develop a consensus among all groups of students for a common understanding and
acceptance of IPE.

Study settings and design

The CoM runs a 6-year MBBS program that adapts a problem-based, community oriented, and student-
centered approach. The students have early clinical exposure and the program gradually enhances the
integration of basic and clinical sciences with an emphasis on group work, clinical reasoning and
community-based research. The CHS conducts seven undergraduate four-year programs that involve
laboratory and clinical training. The programs offer an active learning environment for students using
arrange of pedagogies such as team-based learning, problem-based learning and �ipped classrooms.
The CHS programs equip students with skills in conducting scienti�c research and prepare them to serve
the patients and the scienti�c community immediately after their graduation. The CDM provides a �ve-
year program of dental surgery, which provides holistic problem-based expertise through the integration
of dental clinical practice and dental health sciences. Students are well trained to manage community-
based health problems as well as individual patient care. Currently, there is no formal sturctured IPE
curriculum or training in the participating medical colleges. However, some unstructured educational
activities are done by some colleges.

We conducted this research in a pre-intervention, intervention, and a post-intervention phases. An
anonymous online survey was used (Google® forms) to collect the participants’ responses in each
phase. The online workshop was organized using Microsoft Teams® during the interventional phase of
our study.

Pre-intervention phase
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We used the 19 item-modi�ed version of the Readiness for Interprofessional Learning Scale (RIPLS) in
our study (Appendix A) (15). A total of 800 students were invited to participate in this phase. The RIPLS
scale has three main components: a subscale of teamwork and collaboration (TC) from statements 1-9, a
subscale of professional identity (PI) from statements 10-16, and a subscale of professional roles (PR)
from statements 17-19. A �ve-point Likert’s scale including strongly agree, agree, undecided, disagree, and
strongly disagree was used for all statements. In addition, the questionnaire included an open-ended
qualitative question. Informed consents were obtained from all participants and the questionnaire was
administered online two weeks prior to the intervention phase. This served as a benchmark to determine
the baseline attitudes and readiness of the students about IPE.

Interventional phase

During the interventional phase, an online workshop was organized via Microsoft Teams ® where 55
students with equal representations from CoM, CHS, and CDM actively participated. These 55 students
attended the pre-intervention phase and were recuirted in the interventional phase as they expressed their
interest and willingness to participate. The layout of the online workshop is illustrated in Figure 1.

The intervention included a 20-minute introduction and orientation of IPE by the principal investigator.
The orientation part focused on the understanding, value and impact of IPE in patient care. Later, the
participants were divided into �ve groups, each group had 11-12 students with comparable
representations from CoM, CHS and CDM. Each group was assigned into a separate breakout room with
a facilitator and a team organizer for technical support. Though there are no formal IPE courses in the
medical and health sciences colleges of UoS, the facilitatros had su�cient experience in IPE as they were
informally engaged in some IPE-based educational activities. In the breakout sessions, all �ve groups of
students were instructed to simultaneously but separately solve a clinical scenario during a 30-min
interactive case-based discussion session. One case scenario was used for all groups (Appendix B). The
case scenario described a patient with complex clinical conditions that require multidisciplinary care. The
facilitators’ role was to oversee the discussion and observe interactivity and engagements among
students. The facilitators encouraged the participants to engage and create an interprofessional climate
by e�cient communication and to secure a joint management plan. Finally, all participating students
reconvened to the main online meeting room to share their verbal feedback and re�ections in a 15-minute
session. Moderators from each group provided ratings of the online intervention using an online Google®
Form.

Post -intervention phase

Immediately after the intervention and case scenario discussions, the RIPLS questionnaire was
administered to 55 students through Google Forms® to gather their post-intervention understandings
about IPE. This tool contained ten statements about the degree of students’ engagement, group harmony
and progression of consensus-building discussion sessions.

Statistical analysis
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The quantitative data were analysed using the Statistical Package for the Social Sciences (SPSS) Inc.,
version 20.0. We performed reliability analysis using Cronbach’s alpha and descriptive analysis by
summary statistics, which includes mean, standard deviation, minimum and maximum values of three
factors of RIPLS such as TC, PI and PR. This data was generated as clustered bar charts of frequencies.
We also performed the independent t test to compare the responses of male and female students as well
as junior and senior students. Finally, we performed a paired sample t test to determine the impact of the
intervention on the students’ understanding and readiness about TC, PI and PR in IPE. A p-value of less
than or equal to 0.05 was considered statistically signi�cant.

Results
During the pre-intervention phase, of 800 invitees, we received 530 complete responses (a response rate
of 66%). The data included 183 students from CoM, 187 CHS, and 160 from CDM. There were 175 male
and 355 female students and 304 junior (1st year to 3rd years) and 226 senior students (4th and 5th year).
As reported in the survey, no student had any prior IPE experience.

The reliability of the RIPLS instrument is shown in Table 1, which con�rms that all three RIPLS sub-scales
of TC, PI, PR have greater cronbach’s alpha values than the cut point of 0.70. The descriptive analysis of
the data showed that the sub-scale TC had the highest mean of 4.15, which indicates that students
showed more agreement with the TC compared to other sub-scales.

The detailed responses to statements under three RIPLS subscales are shown in Figures 2-4. The
observed frequencies of the responses to TC for statements 1-9 are shown in Figure 2. We observed that
the majority, 355/530 (63%), strongly agreed with the statement ‘for small-group learning to work,
students or professionals need to respect and trust each other’. This �nding indicates that the students
showed their readiness for small group learning in IPE. Likewise, the responses to the other eight
statements under subscale TC are shown in Figure 2.

The observed frequencies to the subscale PI of the RIPLS inventory (statements 10-16) are shown in
Figure 3. In this category, a majority, 184/530 (35%), strongly agreed with the statement ‘shared learning
with other health and social care professionals will help me to communicate better with patients and
other professionals. Interestingly, we noticed that the students showed strong disagreement with the
statement, ‘I don't want to waste time learning with other health and social care students/professionals’
with the highest 221/530 (42%) disagreement rate.

 The observed frequencies of responses to the subscale PR for statements 17-19 of the RIPLS inventory
are shown in Figure 4. The strongest agreement, 167/530 (42 %), was observed for the statement, ‘the
function of nurses and therapists is mainly to provide support for doctors. The students showed strong
disagreement, 173/530 (33%), to the statement ‘I am not sure what my professional role will be/is’.

The results of the independent sample t test for the comparison of the responses between male and
female students to the RIPLS inventory is shown in Table 2. First, from the entire cohort, we found
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signi�cant differences in opinions about subscales of TC and PR. Female students’ readiness (4.21 ±
0.54) for TC was signi�cantly higher than male students’ readiness (3.95 ± 0.77). On the other hand, male
students’ readiness (3.22 ± 0.81) for PR was signi�cantly higher than female students (3.05 ± 0.73).
Second, for subgroup analysis of the three colleges, we observed that readiness for TC in female students
from the CoM was signi�cantly higher than male students. The readiness for PI was higher in male
students from the CHS. We did not �nd a signi�cant difference in opinions between male and female
students from CDM.

Using the independent sample t test, the comparison of responses to the subscale of TC, PI and PR
between junior and senior students from all three colleges is outlined in Table 3. Overall, we found
signi�cant differences only for PR where senior students’ readiness (3.15 ± 0.71) was signi�cantly higher
than the junior students’ readiness (3.95 ± 0.77). For the subgroup analysis of colleges, a distinct pattern
was recorded between junior and senior students of the CDM. However, we did not �nd any signi�cant
difference among students of CoM and CHS.

A comparison of responses of students during pre-post workshop using a paired t test is outlined in Table
4. Using the RIPLS inventory, the readiness of all students for IPE signi�cantly improved after intervention
for all subscales. However, the acceptance of the subscale PI improved more signi�cantly by intervention
with a highest mean difference of 0.41 than TC and PR subscales.

Finally, the ratings by the facilitators of the online intervention workshop are provided in Table 5. For most
observations, the facilitators ranked a high median of 4. However, a low median of 3.5 was recorded for
the statement, ‘there were su�cient contributions to patient care from different disciplines. This showed
that the facilitators were either undecided or partially agreed with the statement. For the statement, ‘the
group recognized when the team was not functioning well’ the facilitators remained undecided with a
median of 3.

Discussion
This quasi-experimental study has shown a substantial baseline pre-intervention understanding and
readiness of the undergraduate medical, dental and health sciences students about IPE. The impact of
the online educational intervention further enhanced the readiness and receptiveness of the
representative cohort in all subscales of the RIPLS inventory. Though we did not prefer online intervention
for IPE, the restirctions by COVID-19 pandemic left us with no other choice except for an online workshop.
Nevertheless, our study signi�es the impact of an online intervention with remarkable teamwork and
collaboration. The recruited cohort of students from a range of disciplines virtually met and worked in
small groups for the �rst time during their undergraduate training. Finally, the post-intervention data
analysis showed a signi�cantly positive impact of the online workshop where small groups of students
from diverse disciplines envisaged to collaboratively solve a scenario under the supervision of
multidisciplinary facilitators. The mechanics and harmony of the learning environment, observed in this
study, paves the way to introducing further collaborative interprofessional training in medical colleges.
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Likewise, the effectiveness of the online intervention encourages the utilization of distance learning in
future teaching IPE courses.

In this study, students scored a pre-intervention highest mean of 4.17 for the subscale TC. Literature has
argued that IPE takes place when different healthcare professionals work collaboratively with patients,
relatives, caregivers, and societies to deliver the highest level of care (16). Historically, medical and health
sciences students are taught in silos. Once they graduate, they suddenly face a different working
environment of clinical practice where they anticipate uncertainties in their new roles, show poor
interprofessional communication, less respect for colleagues’ roles, and misconception of one another's
scope of practice (17). All such challenges endanger patient safety and dissatisfaction towards working
in teams. To circumvent this misconception, Hallin et al., have evaluated the medical, nursing,
physiotherapy and occupational therapy students’ attitudes after attending a clinical teamwork training
(18). The study has shown that all students’ groups reported increased perceived knowledge of the other
three professions (p = 0.000000). Additionally, the authors have proposed that the intervention had
positively contributed to the understanding of communication and teamwork for the improved healthcare
outcomes (effect size 1.0; p = 0.00002). Such active interventions for IPE courses during undergraduate
training carry great promise in breaking professional barriers and in harmonizing the collaborative
practice.

In our study, w have observed that, during the pre-intervention phase, 63% respondents strongly agreed
with the RIPLS statement ‘for small-group learning to work, students or professionals need to respect and
trust each other’. This resonates well with our study design where the online educational workshop was
structured to adapt small group learning in a case-based discussion format. Our post-intervention
analysis has shown a signi�cant improvement of the students’ attitudes towards IPE by working in small
groups. A plethora of published reports have endorsed the impactful role of small group learning in the
medical �eld (19) (20) (20,21). From a different perspective, we have observed that 42% students showed
strong disagreement with the statement, ‘I don't want to waste time learning with other health and social
care students / professionals. Again, this indicates the readiness of the participating cohort of students
for further development and implementation of IPE in their curriculum.

For the PI subscale of the RIPLS inventory, we have noticed a highest agreement by 35% students about
the role of effective communications among the professionals, patients, families, and community
stakeholders in IPE. The overarching concept of compassionate patient care relies on effective
communication, which aims at developing meaningful and purposeful relationships among patients and
professionals (21). Nevertheless, a professionally competent physician with poor communication skills
can create misunderstanding, judgemental errors, and dissatisfaction among patients resulting in overall
substandard clinical care. Therefore, enhancing communication skills of undergraduate medical students
within an IPE context is essential (22).

In our study, a pre-intervention analysis of gender differences towards three subscales of the RIPLS
inventory has highlighted a better understanding of female students for TC (4.21 ± 0.54) than male
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students (3.95 ± 0.77). In contrast, male students’ readiness for PR (3.22 ± 0.81) was signi�cantly higher
than female students (3.05 ± 0.73). Similarly, the subgroup analysis of the students’ perceptions from
three colleges has shown signi�cantly more readiness for TC among the CoM female students than
males. By and large, we did not �nd a signi�cant difference in opinions of male and female students
from CHS and CDM. In the study by Falk et al., the authors have deduced that male students from
different programs were slightly, but signi�cantly, less positive than female students during an
interprofessional training ward course (23). The authors have argued that gender should be considered
during interprofessional clinical training as well as during the development of IPE curricula. Using
simulation sessions in an IPE climate, Tamás et al., have reported that female students showed better
communication skills and teamwork than their male counterparts (24). Furthermore, the investigators
have maintained that simulation scenarios were more inspirational and motivating for female
participants. These �ndings of gender differences in attitudes towards IPE closely articulate with our
�ndings, which may re�ect a stereotype difference in the approach towards IPE and collaborative
practice. Literature has not provided a logical justi�cation for such gender differences. However, in
institutions with a dominant gender representation, such �ndings may be of signi�cance for the
implementation of the IPE curriculum.

Overall, we have found that senior students’ readiness to accept PR was signi�cantly higher than junior
students. This �nding is at par with the evolutionary phases and progressive maturity that medical
students attain during their educational journey. MacDonald et al., have investigated the degree of
knowledge about the role of others in an IPE atmosphere and have introduced a set of behavioural
indicators that can facilitate educators in evaluating students in IPE courses (25). These behavioural
indicators for the interprofessional competency include a recognition of professional territories when the
scope of one’s profession ends and another’s begins, resolving misconceptions, and respecting others’
roles during collaborative efforts. Recognition of distinct professional roles and identities among a team
of diverse healthcare professionals is also crucial for an ideal environment of IPE (26).

The moderators in our educational intervention awarded a high median of 4 to most statements. This
reasserts the value of integration, harmony, and collaborative learning among students from different
medical disciplines. Finally, a comparative analysis of the responses from pre-post workshop for the
subscales of TC, PI and PR has reported a signi�cant improvement in understandings and attitudes of
students towards IPE with p values 0.03, 0.00 and 0.00, respectively. Similar studies have shown a long
term (27) as well as a short term (28) positive impact of IPE interventions on medical students and
healthcare professionals. Regrettably, the positive impact cannot be sustained longitudinally. This is
attributed to several obstacles and challenges that educators face during the implementation phase of
IPE due to diverse disciplines, overcrowded timetables (29), inadequate resources (30), faculty resistance
to the change, (31), diverse teaching styles (32) and administrative hurdles (33). Some of these barriers
can be overcome by regular faculty development programs (34) and by developing a curricular
framework including representations from all medical and health sciences faculties (35).



Page 10/21

Study Limitations
We conducted this study during the peak of the COVID-19 pandemic when all restrictions of social
distancing, partial lockdown were enforced in the UAE. This necessitated the use of an online application
of Microsoft Teams®, which may have deterred physical interactions among students and faculty.
Additionally, faculty and moderators from different colleges were new to each other and had only virtual
introductions during the online interventional workshop. Lastly, we used RIPLS questionnaire which is an
old validated tool to capture the participants’ readiness and understandings about IPE and might not
have holistically explored the research area in the modern world.

Conclusions
This study reports a positive impact of an interactive online educational intervention on the attitudes and
readiness of the medical, dental and health sciences students towards IPE. Though the pre-intervention
readiness of the students was encouraging, the post-intervention scores were signi�cantly higher. These
�ndings provide insightful data to medical educators for developing a standard IPE curriculum in the Gulf
region. 

Declarations
Ethics approval and consent to participate

The Research Ethics Committee (REC) pertaining to the O�ce of Vice Chancellor for Research & Graduate
Studies, University of Sharjah has approved conducting this study with the reference number The study
was approved by the Research Ethics Committee at the University of Sharjah (REC-19-04-13-01). An
informed consent was obtained from all participants and the research ethics committee has approved
this process of consent. The consent process followed the policies and guidelines of the Declaration of
Helsinki.

Consent for publication

All subjects involved in both methods have provided informed consent for participation and publication
of this research.

Availability of data and materials

The questionnaire and the workshop case scenario are attached as appendices A
and B, respectively. Any ddditional data can be provided on request. The
corresponding author, Prof. Salman Yousuf Guraya, will provide additional data, if
requested.

Competing interests



Page 11/21

Not applicable.

Con�ict of interest

Prof. Salman Y. Guraya is an associate editor for BMC Med Education journal. Other authors don’t have
any con�ict of interest.

Funding

Not applicable.

Authors’ contributions

SYG conceived and designed the study, planned, and supervised study tools and interventions, performed
analysis of results and revised the manuscript. LD and SH worked on recruitment of the participants and
other researchers, data collection and initial and �nal write up of the article. NM and SB participated in
the interventional phase of the study and in manuscript editing and revisions. AH and MK managed the
online workshop and data collection. All authors reviewed and approved the �nal draft of the article.

Acknowledgment

We are grateful to all students who actively participated in this reseach and provided their valuable input
at various stages of the research.

References
1. Sanchez-Diaz PC, Parker RA, Valdes MS, Ramirez MN, Srihari Narayanan O, Dominguez DGJOE.

Shaping student attitudes toward healthcare teams through a hybrid and an online interprofessional
education course: Results from a pilot study. 2017;42(3).

2. Reeves S, Freeth DJJoic. The London training ward: an innovative interprofessional learning
initiative. 2002;16(1):41-52.

3. Thistlethwaite J. Interprofessional education: a review of context, learning and the research agenda.
Medical education. 2012;46(1):58-70.

4. Freeth DS, Hammick M, Reeves S, Koppel I, Barr H. Effective interprofessional education:
development, delivery, and evaluation: John Wiley & Sons; 2008.

5. Al-Qahtani MF, Guraya SYJJoTUMS. Measuring the attitudes of healthcare faculty members towards
interprofessional education in KSA. 2016;11(6):586-93.

�. Isibel D, Bennington L, Boshier M, Stull S, Blando J, Claiborne DJJoIE, et al. Building interprofessional
student teams for impactful community service learning. 2018;12:83-5.

7. Gilbert JH, Yan J, Hoffman SJ. A WHO report: framework for action on interprofessional education
and collaborative practice. Journal of Allied Health. 2010;39(3):196-7.



Page 12/21

�. Panel IECE. Core competencies for interprofessional collaborative practice: Report of an expert panel:
Interprofessional Education Collaborative Expert Panel; 2011.

9. Lucas Molitor W, Naber AJJoOTE. Designing Interprofessional Education Curriculum to Maximize
Collaborative Competency. 2020;4(1):6.

10. Guraya SY, Barr HJTKjoms. The effectiveness of interprofessional education in healthcare: A
systematic review and meta-analysis. 2018;34(3):160-5.

11. Sulaiman N, Rishmawy Y, Hussein A, Saber-Ayad M, Alzubaidi H, Al Kawas S, et al. A mixed methods
approach to determine the climate of interprofessional education among medical and health
sciences students. BMC medical education. 2021;21(1):1-13.

12. Schapmire TJ, Head BA, Nash WA, Yankeelov PA, Furman CD, Wright RB, et al. Overcoming barriers to
interprofessional education in gerontology: the interprofessional curriculum for the care of older
adults. 2018;9:109.

13. Bridges D, Davidson RA, Soule Odegard P, Maki IV, Tomkowiak JJMeo. Interprofessional
collaboration: three best practice models of interprofessional education. 2011;16(1):6035.

14. Tartavulea CV, Albu CN, Albu N, Dieaconescu RI, Petre SJAE. Online Teaching Practices and the
Effectiveness of the Educational Process in the Wake of the COVID-19 Pandemic. 2020;22(55):920-
36.

15. Parsell G, Bligh J. The development of a questionnaire to assess the readiness of health care
students for interprofessional learning (RIPLS). Medical Education; 1999. p. 95-100.

1�. Lut�yya MN, Brandt BF, Cerra FJAM. Re�ections from the intersection of health professions
education and clinical practice: the state of the science of interprofessional education and
collaborative practice. 2016;91(6):766-71.

17. Veerapen K, Purkis MEJJoIC. Implications of early workplace experiences on continuing
interprofessional education for physicians and nurses. 2014;28(3):218-25.

1�. Hallin K, Kiessling A, Waldner A, Henriksson PJMt. Active interprofessional education in a patient
based setting increases perceived collaborative and professional competence. 2009;31(2):151-7.

19. Wang M, Cheng B, Chen J, Mercer N, Kirschner PAJTI, Education H. The use of web-based
collaborative concept mapping to support group learning and interaction in an online environment.
2017;34:28-40.

20. Tricio J, Montt J, Orsini C, Gracia B, Pampin F, Quinteros C, et al. Student experiences of two small
group learning‐teaching formats: Seminar and �shbowl. 2019;23(2):151-8.

21. Bambaeeroo F, Shokrpour NJJoaime, professionalism. The impact of the teachers’ non-verbal
communication on success in teaching. 2017;5(2):51.

22. Foronda C, MacWilliams B, McArthur EJNeip. Interprofessional communication in healthcare: An
integrative review. 2016;19:36-40.

23. Lindh Falk A, Hammar M, Nyström SJJoic. Does gender matter? Differences between students at an
interprofessional training ward. 2015;29(6):616-21.



Page 13/21

24. Tamás É, Edelbring S, Hjelm C, Hult H, Gimm OJM. Gender and Assigned Role In�uences Medical
Students´ Learning Experience in Interprofessional Team Training Simulations. 2017;6.

25. MacDonald MB, Bally JM, Ferguson LM, Murray BL, Fowler-Kerry SE, Anonson JMJNeip. Knowledge
of the professional role of others: A key interprofessional competency. 2010;10(4):238-42.

2�. Baxter P, Markle-Reid MJIJoIC. An interprofessional team approach to fall prevention for older home
care clients ‘at risk’of falling: health care providers share their experiences. 2009;9.

27. Braithwaite J, Westbrook M, Nugus P, Green�eld D, Travaglia J, Runciman W, et al. A four-year,
systems-wide intervention promoting interprofessional collaboration. 2012;12(1):99.

2�. Coufal KL, Woods JJJPC. Interprofessional collaborative practice in early intervention.
2018;65(1):143-55.

29. Headrick LA, Barton AJ, Ogrinc G, Strang C, Aboumatar HJ, Aud MA, et al. Results of an effort to
integrate quality and safety into medical and nursing school curricula and foster joint learning.
2012;31(12):2669-80.

30. Djukic M, Fulmer T, Adams JG, Lee S, Triola MMJNC. NYU3T: teaching, technology, teamwork: a
model for interprofessional education scalability and sustainability. 2012;47(3):333-46.

31. Brennan CW, Olds DM, Dolansky M, Estrada CA, Patrician PAJJoIC. Learning by doing: Observing an
interprofessional process as an interprofessional team. 2014;28(3):249-51.

32. Dash NR, Guraya SY, Al Bataineh MT, Abdalla ME, Yusoff MSB, Al-Qahtani MF, et al. Preferred
teaching styles of medical faculty: an international multi-center study. BMC medical education.
2020;20(1):1-9.

33. Clark PGJJoIC. The devil is in the details: The seven deadly sins of organizing and continuing
interprofessional education in the US. 2011;25(5):321-7.

34. Guraya SY, Chen SJSjobs. The impact and effectiveness of faculty development program in
fostering the faculty’s knowledge, skills, and professional competence: A systematic review and
meta-analysis. 2019;26(4):688-97.

35. Townsend J, Zorek JA, Andrieu SC, de Carvalho RB, Mercante DE, Schiavo JH, et al. Developing
interprofessional education at one US dental school: establishing a baseline and moving forward.
2018;82(5):446-53.

Tables
Table 1: Reliability and descriptive statistics in this study (n =530)
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Sub-scale Items Reliability
(α)

Minimum Maximum Mean Std.
Dev.

Teamwork and collaboration
(TC)

S1-S9 0.87 1.00 5.00 4.15 0.60

Professional Identity (PI) S10-
16

0.79 1.00 5.00 3.29 0.49

Professional Roles (PR) S17-
19

0.77 1.00 5.00 3.08 0.75

 

Table 2: Comparison of pre-intervention responses between male and female students from all colleges
(n = 530)
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Sample Scale Gender (n) Mean ± Std. Dev. t value p value

Overall TC Male (175) 3.95 ± 0.77 -4.04 0.00

Female (355) 4.21 ± 0.54

PI Male (175) 3.35 ± 0.59 1.45 0.15

Female (355) 3.27 ± 0.45

PR Male (175) 3.22 ± 0.81 2.14 0.03

Female (355) 3.05 ± 0.73

College of Medicine TC Male (63) 3.88 ± 0.84 -2.90 0.00

Female (120) 4.20 ± 0.59

PI Male (63) 3.31 ± 0.66 0.48 0.63

Female (120) 3.27 ± 0.53

PR Male (63) 3.26 ± 0.83 0.84 0.40

Female (120) 3.15 ± 0.79

College of Health Sciences TC Male (53) 4.00 ± 0.61 -1.83 0.07

Female (134) 4.22 ± 0.49

PI Male (53) 3.62 ± 0.56 3.76 0.00

Female (134) 3.26 ± 0.39

PR Male (53) 3.25 ± 0.78 1.82 0.07

Female (134) 2.96 ± 0.68

 

College of Dental Medicine

TC Male (59) 4.01 ± 0.78 -1.73 0.09

Female (101) 4.20 ± 0.52

PI Male (59) 3.25 ± 0.47 -0.49 0.63

Female (101) 3.29 ± 0.46

PR Male (59) 3.10 ± 0.77 0.22 0.83

Female (101) 3.07 ± 0.72

 

Table 3: Comparison of pre-intervention responses between junior and senior students from all colleges in
this study (n = 530)
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Sample Scale Student (n) Mean ± Std. Dev. t value p value

 

 

Overall

TC Junior (304) 4.16 ± 0.53 0.52 0.60

Senior (226) 4.13 ± 0.75

PI Junior (304) 3.30 ± 0.44 0.02 0.98

Senior (226) 3.29 ± 0.45

PR Junior (304) 2.98 ± 0.86 2.23 0.03

Senior (226) 3.15 ± 0.71

College of Medicine TC Junior (107) 4.13 ± 0.57 0.79 0.43

Senior (76) 4.05 ± 0.84

PI Junior (107) 3.34 ± 0.49 1.04 0.30

Senior (76) 3.25 ± 0.66

PR Junior (107) 3.30 ± 0.69 1.69 0.09

Senior (76) 3.09 ± 0.93

College of Health Sciences TC Junior (106) 4.20 ± 0.45 0.86 0.39

Senior (81) 4.10 ± 0.88

PI Junior (106) 3.30 ± 0.38 -0.12 0.91

Senior (81) 3.31 ± 0.72

PR Junior (106) 3.01 ± 0.70 1.33 0.18

Senior (81) 2.79 ± 0.69

College of Dental Medicine TC Junior (91) 4.13 ± 0.58 -1.01 0.31

Senior (69) 4.23 ± 0.56

PI Junior (91) 3.23 ± 0.50 -1.35 0.18

Senior (69) 3.34 ± 0.43

PR Junior (91)

Senior (69)

2.90 ± 0.83

3.21 ± 0.68

2.32 0.02

 

  

Table 4: A pre-post workshop analysis of the responses by the participating students (n=55)
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Scale Survey Mean ± Std.
Dev.

Mean
difference

t
value

p
value

Teamwork and collaboration
(TC)

Pre-
workshop

1.32 ± 0.43 -0.30 -2.25 0.03

Post-
workshop

1.62 ± 0.59

Professional Identity (PI) Pre-
workshop

2.19 ± 0.54 -0.41 -3.82 0.00

Post-
workshop

2.60 ± 0.36

Professional Roles (PR) Pre-
workshop

 

2.47 ± 0.46

 

-0.35 -3.12 0.00

Post-
workshop

2.82 ± 0.27

 

Table 5: Ratings of workshop’s facilitators for the online educational intervention
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Statement Mean Median Minimum Maximum

1. Participants effectively worked in an
interdisciplinary team.

4.28 4.00 3 5

2. Participants treated team members as colleagues. 3.72 4.00 2 5

3. There were su�cient contributions to patient care
from different disciplines.

3.33 3.50 2 5

4. Disagreements among students were handled
effectively.

3.78 4.00 2 5

5. The group was able to develop an interdisciplinary
management plan.

3.94 4.00 3 5

6. The group recognized when the team was not
functioning well.

3.89 4.00 3 5

7. The group dynamics was appropriate. 3.22 3.00 2 5

8. There was interest and engagement of participants
from all disciplines.

3.39 4.00 2 5

9. There was effective and clear communication
among participants.

3.11 4.00 1 5

10. Interprofessional education and learning increased
con�dence of students in clinical decision-making.

4.39 4.00 3 5

 

Figures
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Figure 1

The layout of the online educational intervention about the interprofessional education and collaboration

Figure 2
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A clustered bar chart of the observed frquencies of responses to the subscale of teamwork and
collaboration of the RIPLS inventory (n= 530)

Figure 3

A clustered bar chart of the observed frequencies of responses to the subscale of the professional
identity of the pre-intervention RIPLS inventory (n= 530)

Figure 4
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A clustered bar chart of the observed frequencies of responses to the subscale of professional role of the
pre-intervention RIPLS inventory (n= 530)
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