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ORIGINAL ARTICLE

Effect of early clinical exposure and near peer assisted learning
combination program on attitudes of medical students towards
basic sciences courses

Background: This study aimed to assess the impact of early clinical
exposure and near-peer assisted learning combination on
recognition of clinical aspects of basic sciences for preclinical
medical students.

Method: In this translational (efficiency type) study, 59 Iranian
medical students were selected to participate in clinical courses. An
intern was in charge of mentoring to elaborate clinical aspects of
basic sciences. During the clinical course, students faced several
cases related to presented materials in order to perceive the role of
previously learned topics in basic sciences courses. Finally, the
students filled a validated and reliable questionnaire, which was
designed to assess the level of satisfaction and effect of the program
on students' attitude toward clinical usage of basic science courses.
Results: Participants in their feedback gave an overall rating of the
satisfaction of program as high to very high. A majority (89%,
n=42) of students stated that participating in this workshop
results in increased motivation for studying and 97% (n=40)
declared that these types of programs must be considered in the
medical education curriculum.

Conclusion: This study showed that a near-peer mentor can
effectively accomplish the objectives of this project because of
precedent dealing with similar issues. Designing a teaching strategy
to fill the gap between the parts of the curriculum was the most
prominent achievement of this study.

Keywords: Medical Education, Basic Sciences, Early Clinical
Exposure, Near Peer Assisted Learning
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Integration program and attitudes toward basic sciences courses

INTRODUCTION

Medical education curriculum in Iran consists of two parts:
basic science and clinical courses (1, 2). The curriculum of
basic medical sciences is a prerequisite for the success in
higher-level medical sciences and plays an essential role in
understanding the content of the subsequent sections.
According to clinical professors, basic science courses have
great importance in shaping the competency of medical
students, but it is believed that the relationship between
these courses and clinical issues has not been emphasized.
Due to the absence of clinical perception in basic science
courses, a concept is growing among students that they
consider these courses as an unnecessary part of MD
program (3, 4).

Recently, medical education systems are willing to fill the gap
between the basic sciences, and the clinical courses, and
Different attempts such as early clinical exposure (ECE) have
been made in order to integrate the basic science courses
with clinical courses. ECE is a type of vertical integration in
which preclinical students are involved in clinical programs.
ECE can increase students' motivation and enhance the
connection between basic science courses and clinical
concepts (5, 0).

Near peer-assisted learning (NPAL) is a method for medical
education in which students are mentored by a student who
is one or more years senior. In this method, education is
provided in a friendlier environment (7). NPAL can improve
the performance of trainers in exams as well as increasing
confidence and motivation (8). Data from several studies
suggest that NPAL can help students in managing the stressful
situation of transitioning from preclinical to clinical period.
Previous research has established that NPAL has an
immediate impact on personal and professional
development in both trainers and trainees (9). It is now well
established that ECE and NPAL can improve outcomes in
medical education. However, few studies have investigated
the effect of using these methods adjunct to each other. The
purpose of this study was to evaluate whether an early
clinical exposure program, with the help of a near-peer
mentor would influence on attitudes of medical students
regarding the clinical application of basic sciences.
Additionally, this study aimed to determine students’
satisfaction with the program.

METHODS

1. Selection of participants:

Fifty-nine medical students of the Mashhad University of
Medical Sciences were recruited by poster, E-mail, and E-
poster to register for this translational (efficiency type) study.
All participants were studying basic sciences or
physiopathology (the first two grades of medicine in Iran).
They filled a prepared google form to be selected. The google
form was designed by the executive committee and was
published on social media. It contained two sections; the first
was about personal information and the second section
asked about their motivation. The motivation section was the
main criterion for selection (an open answer question about
their motivation to clinical exposure), which was assessed by

two persons of the executive committee on the basis of blind
selection method. The exclusion criteria were firstly,
students who attended the course for the second time; and
secondly, those who did not fill the final questionnaire. 12
persons were excluded, because they did not fill the final
questionnaire. Finally, 47 participants were included in the
study; they were divided into 7 groups; each group included
5 to 8 participants.

2. Selection of mentors:

Mentors were selected among volunteered internship level
students. Mentors taught the participants by the near-peer-
assisted learning (NPAL) method (7). Selected mentors were
introduced by the clinical experts among active and top
students according to their grades and clinical skills, who are
highly motivated in teaching and concerned about improving
medical education. The coordinators explained the program
goals in an in-person session to the mentors and trained
them how to be a skilled mentor.

3. Process:

Nine clinical courses were conducted from May 2018 until
June 2020, with the duration of 1-2 days for each course. This
study was approved by of Mashhad University of medical
sciences ethics committee. The clinical courses were held in
the internal medicine department of Ghaem and Imam Reza
hospitals. All seven subspecialties of internal medicine
(Hematology, Rheumatology, Nephrology, Endocrinology,
Pulmonology and Gastroenterology, and cardiology) were
involved. An orientation session for the students was
conducted by the program coordinator prior to introducing
the mentor to the student. In the whole process of the
program, the objective of the program and medical ethics
were highlighted. Mentors gave the participants some
information 3-5 days prior to the project date, in the form of
educational videos, introducing important chapters of
textbooks and taking medical history. On the date of the
project, mentors guided participants by showing PowerPoint,
taking medical history, and evaluation the imaging and
laboratory data of the patients. At the end of each course, the
mentor discussed about the disease and its management with
the participants. The students were encouraged to ask
questions and clear any doubts.

Mentor was responsible for clarifying the importance of
clinical aspects of basic sciences and also, the mentor
suggested some study skills to the students in basic sciences
terms. After finishing the clinical courses, a group in social
media was provided for students to ask their unresolved
questions.

4. Designation and validation of the questionnaire and
statistical analysis:

At the end of each clinical course, a questionnaire was given
to students. The questionnaire was meant to assess the
impact of the program on the students. Paper and online
questionnaires were provided.

Validated and reliable questionnaire was designed by the
executive committee to evaluate the results of this study (10).
Validation of the questionnaire was done by 5 faculty
members of the Mashhad University of Medical Sciences; two
faculty members of medical education department, one of
epidemiology department and two of physiology
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department. . Cronbach's alpha test was used for evaluating
the reliability of the questionnaire and verifying the internal
consistency calculated 0.88 (11). The test-retest method was
used and the correlation coefficient = 0.65 and p
value=0.04 were obtained. It was found that the
questionnaire has very good reliability.

This questionnaire contained 2 parts;

1. Information about gender, semester, and accommodation
2. Fifteen questions by rating from minimum (0) to
maximum (4)

To further analyze the data, SPSS version 22 was used. Also,
descriptive statistics were utilized evaluating the data, which
consisted of the frequency of responses for every question.

environment and 91.5% (n=43) of the students stated that
near-peer mentors are impressive in recognition of how to
communicate with patients as a doctor. More than 91%
(n=43) of students estimated scientific knowledge level of
near-peer mentor high and very high that can deepen
student’s previous learning. About 80% (n=38) of the
students believed that after this course their knowledge has
been exceeded. Approximately 74% (n=35) of them agreed
that basic sciences are important in clinical case solving.
More than 95% (n=45) of the students mentioned that this
course is effective in student’s future performance as a
medical student (Table 2)

RESULTS

This project was held in 9 courses and 59 Students
participated. A survey of the participants was conducted and
feedback was recorded. Changing attitudes toward basic
science courses, a positive influence of near-peer mentoring
in increasing motivation for studying, and simultaneously
explaining the clinical cases based on basic sciences courses
were the most significant issues that students mentioned
during the initial courses.

Student satisfaction and project quality were measured using
a questionnaire for other courses. Forty seven students
completed the questionnaire. (Table 1)

Table 1. Demographic characteristics of students, by
number and percentage of total students in small-
group sessions

Gender
Men 15
Women 32
Semester
Ist 0
2nd 20
3rd 18
4th 8
Sth 1
Accommodation
Dormitory 19
Personal House (With Family ) 25
Personal House (Without Family) 3

The results showed that 55.3% (n=20) of the participants
mentioned the high degree of satisfaction with the program's
quality and 44.7 % (n=21) very high. Most of them (97.8%,
n=406) expressed the existence of this course was necessary
during the basic science courses. Approximately 93% (n=44)
of the respondents said that this project conformed to their
expectations. The majority of those who completed the
survey (89.3%, n=42) of students indicated that attending
this course increased their motivation to study. About 83%
(n=39) of the students expressed, the presence of near-peer
mentors is effective in guidance and familiarity with clinical

DISCUSSION

NPAL method is a known extra-curriculum pathway for
medical students for improving their skills in taking medical
history and physical examination due to early clinical
exposure (7). This study set out to investigate the usefulness
of early clinical exposure and assess its effect on students
studying preclinical semesters (basic science courses and
pre-clinical physiopathology courses which is including the
first to seventh semesters) of medical education curriculum
who were participated in a clinical course of internal
medicine.

In the current study, several factors were evaluated such as,
motivation to study, communication skills with patients and
hospital staff, and future performance of the students in
clinical environment.

NPAL method affected 83% (n=39) of the students’ attitude
towards familiarity with clinical environment. The
satisfaction of all participants about this course was
remarkably high (44.7% (n=21) very high and 55.3%
(n=26) high). Since, 89.3% (n=42) of the preclinical
students were motivated to study medical references much
better than before to solve the clinical cases by referring to
basic sciences. The most noticed basic sciences that matched
with the internal medicine course by the students were
physiology and anatomy (these sciences were selected
among 5 subjects; including, physiology, anatomy,
bacteriology, parasitology and pathology). Although, the
participated students stated that the instructed subjects in
the curriculum of medical faculties are not sufficient for
clinical case-based medicine learning; however, 80.8%
(n=38) of the participants mentioned that the instructed
skills in this course were overrun the instructed lessons in
the curriculum. Therefore, it is implied that preclinical
exposure of medical students to hospital environment can be
helpful for the clinical case solving in the future years of
medical doctoral education.

Prior studies have noted the importance of preclinical
exposure as an essential program. For instance, a study that
was conducted in Thailand evaluated the outcomes of
hospital wards exposure by the medical students (12). They
exposed preclinical students to 6 wards of hospital by
mentors, who were at internship level. The included wards
were Internal Medicine, Pediatrics, Surgery, Emergency
Medicine, Obstetrics and Gynecology and Anesthesiology
(12). They compared the participated students in the course
to not-participated students; it is interesting to note that a
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Table 2. Frequency distribution of responses to the questionnaire

Never

variable

Percent
Number

Program Satisfaction - -

The necessity of holding clinical courses in
basic science semesters

The conformity rate of this project with
participants expectations

(for students who chose the high or very high
choices in the first question)

The conformity rate of medical education with
student expectations before entering the - -
university

Impact of clinical course on student motivation
to study

The conformity rate of medical education
provided during basic sciences courses with the 4.3 2
clinical environment

Effectiveness of near peer mentor in guidance
and familiarity with clinical environment

Impact of near peer mentor on how to
communicate with patients

The scientific knowledge level of near peer
mentor to deepen student’s previous learning

The impact of this course on how to interact with

the clinical experts and physicians 21 !

Student’s opinion about improvement of his/her
knowledge after this course

Impact of this course on student’s attitude
toward the professional future

Opinion about the effectiveness of this course in
student’s future performance as a medical - -
student

Student’s attitude toward the importance level
of the basic sciences in clinical case solving

The effectiveness of clinical environments in
developing patients' health

Very little Little High Very high
g 2 5 2 5 2 g 2
2 £ 4 E 4 E £ g
) = ) E} ) = 5] =
A z A 4 A 4 [ z

- - 55.3 26 44.7 21
- - 2.1 1 25.5 12 72.3 34

12.8 6 44.7 21 29.8 14 12.8 6

25.5 12 42.6 20 17 8 10.6 5
6.4 3 10.6 5 51.1 24 31.9 15
6.4 3 2.1 1 36.2 17 55.3 26
2.1 1 6.4 3 42.6 20 48.9 23
2.1 1 8.5 4 40.4 19 46.8 22
2.1 1 17 8 55.3 26 25.5 12

10.6 5 12.8 6 53.2 25 23.4 11

- 6.4 3 63.8 30 29.8 14

- 10.6 5 55.3 26 34 16

- 43 2 36.2 17 59.6 28

significant increase was detected in students’ motivation to
study, use of basic sciences in clinical studies, attention
during class, and trend to be a qualified medical doctor (12).
Govindarajan et al. reported markable elevation of the post-
test questionnaire scores compared to pre-test in 144 Indian
preclinical medical students after a clinical exposure course
in several internal medicine wards (including Nephrology,
Pulmonology and Cardiology) (p<< 0.001) (5). In addition,
Mafinejad et al. performed a course of clinical exposure for
medical students of the first four semesters(n= 216) in
Tehran (the capital city of Iran); in which 80.1% of students
were in agreement with the important role of basic sciences
in the future clinical settings (13).

Beside the outcomes of NPAL method on the preclinical
students who were instructed during the course, Friel et al.
reviewed the outcomes of this method on the mentors or
tutors (14). Although tutors of NPAL method are medical

students, who are studying in higher levels of medical
education, but are not professional teachers who educated
the preclinical students by their knowledge. Friel et al.
reported notable improvement in knowledge and self-
confidence of tutors during the NPAL courses (14).
Unfortunately, we did not evaluate the outcomes of internal
medicine course on the mentors in the current study, as a
limitation.

The importance and originality of this study is having senior
medical students as mentors; due to the psychological
support as a result of sincerely relationship between senior
and junior undergraduate medical students, and also,
deliverance from the stressful situation which is experienced
during the faculty professors teaching courses (7). Selection
of top-rated interns was an important item for mentoring;
because high knowledge about medicine could motivate the
participants to study better than before. The other strength
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of this study was the pre-exposure information, which was
introduced to the participants by the mentor; due to the
quantity of students’ knowledge for solving clinical cases.
According to a comment of a participant who wrote that “If
the clinical courses were concordant with the passed courses
in the curriculum, the success rate of instruction would be
higher”

As a result of this course, the students showed improvement
in motivation to study and greater satisfaction and upgraded
attitudes towards clinical aspects of basic sciences.

Ethical Considerations:
Ethical issues including plagiarism, informed consent,

misconduct, data fabrication and/or falsification, double
publication and/or submission, redundancy, etc. have been
completely observed by the authors.

ACKNOWLEDGMENT

We gratefully acknowledge medical students association of
Mashhad University of Medical Sciences who helped us in
fulfilling this project (Ref N0.990797)

Financial Support: No financial support was received for
conducting this study.

Conflict of interest: The authors declare that they have no
conflict of interest.

REFERENCES

1. Shirzad H, Moezzi M, Khadivi R, Sadeghi
B, Madhkhan A. Effect of early clinical
exposure on attitude and performance of first
year medical students. Journal of Shahrekord 6.

Medical

Clinical Exposure Program for Preclinical Year
Students.
Education. 2018;4(2):133-8.

Shuid AN, Yaman MN, Abd Kadir RA,

Health

exposure program on first year medical
students’ attitudes and function in Shiraz
University of Medical Sciences. The journal of
Medical  Education and Development.

Professions

University of Medical Sciences. 2011;13(1):69-
78. Persian.

2. Jafarzadeh Esfehani R, Jalal Yazdi M,
Kamranian H, Jafarzadeh A, Rezaei Kalat A,
Mahmudi Gharai A. Effect of early clinical
exposure on learning motivation of medical
students. Future Med Educ J. 2012;2(2):3-7.

3. McLean M. Sometimes we do get it right!
Early clinical contact is a rewarding
experience. Education for Health: Change in
Learning & Practice. 2004;17(1).

4. Mazoochi T, Khamechian T, Mazoochi M.
The role of basic sciences education in
professional competence of physicians: a
study on viewpoints of clinical sciences
professors in Kashan University of Medical
Sciences. Strides in Development of Medical
Education. 2012;9(1):91-6. Prsian.

5. Govindarajan S, Vasanth G, Kumar PA,
Priyadarshini C, Radhakrishnan SS, Kanagaraj
V, et al. Impact of a Comprehensive Early

FME]J 13;3 mums.ac.ir/j-fmej September 20, 2023

Hussain RI, Othman SN, Nawi AM, et al. Effect
of early clinical skills teaching on 3rd year
medical students’ learning: The student
perspective. Journal of Taibah University
Medical Sciences. 2015;10(1):26-32.

7. Aba Alkhail B. Near-peer-assisted
learning (NPAL) in undergraduate medical
students and their perception of having medical
interns as their near peer teacher. Med teach.
2015;37(sup1):S33-S9.

8. de Menezes S, Premnath D. Near-peer
education: a novel teaching program.
International journal of medical education.
2016;7:160.

9. Akinla O, Hagan P, Atiomo W. A
systematic review of the literature describing
the outcomes of near-peer mentoring programs
for first year medical students. BMC med educ.
2018;18(1):1-10.

10. Kojury J, Amini M, Rivaz S, Rivaz M,
Doostkam A. The effect of early clinical

2016;11(1):2-10. Persian.

11. Santos JRA. Cronbach’s alpha: A tool for
assessing the reliability of scales. Journal of
extension. 1999;37(2):1-5.

12.  Vanichnatee T, Sitticharoon C,
Maprapho P, Keadkraichaiwat I,
Charoenngam N, Praditsuwan R. Impact of an
early clinical exposure project conducted by
senior clinical students compared between
participating and nonparticipating students.
Advances in Physiology Education.
2018;42(4):619-25.

13. Mafinejad MK, Mirzazadeh A, Peiman S,
Khajavirad N, Hazaveh MM, Edalatifard M, et
al. Medical students’ attitudes towards early
clinical exposure in Iran. International
Journal of Medical Education. 2016;7:195.

14. Friel O, Kell D, Higgins M. The evidence
base for peer assisted learning in
undergraduate medical education: a scoping
study. MedEdPublish. 2018;7.





