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Introduction: Medical basic sciences are presented in the preclinical stage of the curriculum of
medicine. The role of basic sciences in medicine has been controversial during the time. The purpose
of this study was to investigate the attitude of medical students about the basic medical sciences.

Materials & Methods: This was a cross-sectional study carried out in 2024 at Ilam University of
Medical Sciences. The Researchers developed a questionnaire that covered different aspects of
medical basic sciences. 240 medical students filled the questionnaire according to their individual
attitude towards the questions. Data were compared between preclinical versus clinical students
and high GPA students versus low GPA students using the SPSS 16 software. P value was less than
0.05.

Results: Most of the students believed that anatomy, physiology and professional language
subjects are highly important. Moreover, most of the students believed that the volume of content
is much in parasitology and epidemiology lessons, and is too much in biochemistry and bacteriology
lessons. Most of the students showed a positive attitude toward the practical classes. There were no
significant differences between the study groups about the importance of anatomy, physiology,
histology and specialized language, the content volume of anatomy, physiology, parasitology,
virology, professional language and epidemiology, the effectiveness of practical classes (p > 0.05).
However, the students in different groups showed a significantly different attitude toward the other
questions (p < 0.05)..

Conclusion: It can be concluded that medical basic sciences stage needs revision and the results
of this study are useful in a new educational planning.
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Introduction

The medical basic sciences are essential in medicine
and required for medical students to understand the
clinical concepts. The basic sciences stage in
medicine is an opportunity to prepare and interest
students in continuing their education in different
medical specializations. Medical students use the
information acquired in this course to solve clinical
problems and make clinical decisions [1]. Despite
this, general physicians are not efficient enough to
remember methods and apply many of the medical
basic sciences in the clinical course. Inconsistency in
the appropriate and timely presentation of courses
complicates this problem [2]. Traditional medical
education does not place much emphasis on the
application of basic sciences in the clinic, and on the
other hand, medical students must base their clinical
sciences on the knowledge they have acquired in
basic sciences course [3]. Trying to put theoretical
subjects of medical basic sciences into apply will play
an important role in increasing the motivation and
interest of students in the basic sciences [4]. The lack
of connection between basic sciences courses and
clinical courses and dividing medical training into
preclinical and clinical stages have caused
dissatisfaction among teachers and students [5]. Over
time, critics have begun to downplay the role of basic
science in favor of other aspects of medical education

[6].

The core of educational activity of institutions is their
curriculum. if the curriculum is not efficient and of
appropriate quality, it will not only waste students’
time, but also waste university money, energy, and
capital, and will not achieve the desired results [7].
Making changes in curriculum planning towards
implementing responsive education in order to
empower learners to respond to social needs [8, 9]. It
can be achieved by integrated curricula, in order to
better utilize basic science in clinical medicine [10]
and emerging technology (e.g., artificial intelligence
for adaptive learning, virtual simulation, and
telemedicine) for transformative education and
medical education [11]. Medical education has

changed and will change in response to scientific
advances and the needs of society. However, the
desire for reformation must be done with an
appropriate  approach to avoid unintended
consequences [12]. Given that students are one side
of the teaching-learning process in medical
education, it is important to evaluate their opinions
and attitude in order to achieve an efficient and
optimal educational program. Therefore, the present
study was conducted to evaluate the attitude of
medical students on the importance and place of the
medical basic sciences in the training an
accomplished general physician.

Materials and methods

This cross-sectional study was performed in 2024 at
Ilam university of medical sciences. It was approved
by Ethics Committee in Biological Researches
(IR.MEDILAM.REC.1401.075). The participants
were 240 students that were studying in general
medicine.

A questionnaire was designed by researchers and
used for data collection. First, an initial questionnaire
that considered the various aspects of the medical
basic sciences was prepared. Then, for validation, the
questionnaire was evaluated by four experts.
According to their point of view, the questionnaire
was developed. In addition, 10 students filled the
questionnaire twice in order to check the reliability of
the questions. The questions covered different
aspects of medical basic sciences including the length
of the courses, teaching methods, teaching
environment, educational  programs, student
evaluation, clinical importance of the lessons, the
volume of contents and the clinically usefulness of
practical courses. The subjects included in the
questionnaire were anatomy, physiology, histology,
microbiology, biochemistry, bacteriology,
parasitology, virology, specialized language, and
epidemiology.

Data analysis was done by the SPSS software,
version 16. Data were compared between the groups:
between the preclinical versus clinical students
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firstly, and then between high GPA students versus
low GPA students. The results were reported in
percentage. the qualitative variables were compared
between the groups by chi-square test at the
significance level less than 0.05.

Results

A total of 240 medical students in preclinical and
clinical courses (120 in each course) participated in
this study. Among them, there were 110 students with
the grade point average (GPA) over 16 and 130
students with the GPA equal to or less than 16.

Based on the descriptive statistics (table 1), most
students believed that the duration of medical basic
sciences course (41%) and physiopathology course
(53.1%) is appropriate. A high percentage of students
opposed the current method of student evaluation
(45%). They mostly agreed with integration the basic
sciences and clinical sciences in the curriculum
(31.8%), and agreed with new student-centered
teaching methods (31.9%). 52.3% of students
believed that the hospital environment has a great
effect on learning basic sciences. In addition, most
students believed that basic sciences were not

presented in an organized and regular pattern and that
the clinical application of basic sciences was not well
explained (35.6% and 44.5%, respectively).
Regarding to the importance of basic sciences and
their helpfulness in understanding the clinical
sciences, most students believed that anatomy
(48.7%), physiology (51%), and specialized language
(40.4%) are important, histology (39.1%),
parasitology (34.9%), and virology (35%) are
moderately important, and biochemistry (39.1%),
bacteriology (34.9%), and epidemiology (35%) have
low importance. About the volume of content of
lessons, most students believed that the content is
appropriate in anatomy (50.8%), physiology (54.6%),
histology (48.7%), virology (45.3%), and specialized
language (42.6%) lessons, is much in parasitology
(38.1%), and epidemiology (37.2%) lessons, and is
too much in biochemistry (49.2%), bacteriology
(35.2%) lessons. Moreover, most students believed
that practical classes have a great effect on
understanding theoretical concepts (52.5%), but the
time allocated to practical classes is low (41.2%).
Also, 46.6% of students believed that the anatomy
needs more practical classes. The next subject in this
regard was physiology (28.9%).

Table 1. descriptive statistics

Variable

Duration of medical basic sciences course
Duration of physiopathology course

Current method of student evaluation

Basic and clinical sciences integration
Student-centered teaching methods
Effective educational environment

Well-ordered presentation of subjects

Clear explanation of clinical application of
basic sciences

Importance of lessons

Most student’s attitude
Appropriate (41.6 %)
Appropriate (53.1%)

Disagree (45%)

Agree (31.8%)

Agree (31.9%)
Hospital (52.3%)
Disagree (35.6%)

Disagree (44.5%)

High: anatomy (48.7%), physiology (51%),
specialized language (40.4%)
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Contents of lessons

Practical classes

Statistical analysis of data in preclinical and clinical

students’ groups

Clinical students compared to preclinical students
significantly thought that the length of the basic
sciences period is long (p = 0.01). Significantly more
clinical students disagreed the student evaluation
methods compared to preclinical students (p = 0.001).
Also, a lower percentage of clinical students
compared to preclinical students significantly (p <
0.1) agreed with the vertical integration of basic
sciences and clinical sciences courses. A significant
difference also observed between two groups about
new teaching methods (p < 0.001) as more preclinical
students preferred new teaching methods. In response
to the question of whether basic sciences subjects are
presented in an organized way, there was a significant
difference between the views of the students of two
groups (p < 0.5) so that the preclinical students
disagreed. It was found that most clinical students
compared to preclinical students significantly
underestimated the importance of biochemistry,
bacteriology and parasitology (p < 0.01). On the other
hand, most preclinical students compared to clinical
students significantly underestimated the importance
of epidemiology (p = 0.001). In general, the
viewpoints of two groups about the volume of
contents of lessons were significantly different (p <
0.001). However, in both groups, most students found
the volumes of contents are appropriate. As an

Moderate: histology (39.1%), parasitology
(34.9%), virology (35%)

Low: biochemistry (39.1%), bacteriology
(34.9%), epidemiology (35%)
Appropriate: anatomy (50.8%),
physiology (54.6%), histology (48.7%),
virology (45.3%), specialized language
(42.6%)

Much: parasitology (38.1%), epidemiology
(37.2%)

Too much: biochemistry (49.2%),
bacteriology (35.2%)
Importance: high (52.5%)

Time: low (41.2%)

More helpful for: anatomy (46.6%)

exception, most of clinical students believed that the
volume of the content in bacteriology subject is too
much, which was significantly different from the
perspective of preclinical students (p < 0.5). Other
questions did not show a significant difference
between the groups (p > 0.05).

Statistical analysis of data based on student grades

We compared the data between the student with GPA
over 16 and the student with GPA equal to or less
than 16 to see the effect of GPA on the student's
viewpoint. The students of the two groups believed
significantly different about the volume of content in
virology and epidemiology subjects (p < 0.05). Most
students with lower GPA believed that the volume of
these subjects is appropriate, while most students
with higher GPA believed that it is high. About the
specialized language subject, despite the significant
difference, students of both groups considered the
volume of content is appropriate. There was no
significant difference between the groups about the
other questions (p > 0.05.

Discussion

The present study evaluated the attitude of medical
students toward the medical basic sciences course,
using a researcher-made questionnaire. In general,
the results showed that students believed that
duration of this period in medicine curriculum is
appropriate. However, some changes in areas such as
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teaching methods and student evaluation are
demanded. Students believed that anatomy,
physiology, and specialized language courses are
very important and that the volume of content in these
subjects is appropriate. Most students believed that
practical classes are so helpful in understanding
theoretical concepts and the time allocated to the
practical classes is not enough. In addition, the results
showed that level of education and GPA had a
significant effect on the attitude of students toward
some questions in the questionnaire.

Predicting and determining the educational needs is
one of the most important and difficult steps of
educational planning, because the educational
efficiency and success of students depend critically
on it. In the meantime, a very important part of this
issue should be sought in a survey of students and
recent graduates who are directly involved in the
subject and are fully aware of the dimensions of the
subject. At the beginning of the 20th century, medical
education in the United States was at a critical stage.
Major deficiencies in medical education led to release
of the famous Flexner Report in 1910 in which he
insisted on the necessity of university-based medical
education. He believed that the medical curriculum
should include medical basic sciences [13]. As a
result, formal medical schools divided medical
education into two preclinical and clinical courses.
However, later, some studies reported inconsistency
and dissatisfaction of professors and students with the
preclinical course in the form of lack of integration
with clinical courses, and complete separation of
preclinical and clinical courses [5]. Most preclinical
basic sciences were taught in a passive, lecture-based
format by basic science professors without any
attempt to place their teaching in a clinical context
[14]. Over time, critics began to downplay the role of
basic sciences in favor of other aspects of medical
education [6]. However, others strongly defended the
essential role of basic sciences. Based on research
evidence, they insisted that basic sciences should
remain an essential part of medical education [15,
16]. Although the future of medical basic sciences in

medical education in not clear, it seems basic
sciences help medical students learn the logic and
discipline necessary for lifelong problem-solving
abilities, clinical reasoning skills, and critical
analysis [17]. It seems that basic sciences remain an
important part of medical education. However, a
modification and an upgrade seem to be necessary to
move curriculum towards the use of new
technologies, creativity, innovation, and relevance to
the clinic.

The results of the present study showed that the
students believed that anatomy, physiology, and
specialized language subjects are important in
preparing for the clinical course. These findings were
in line with the results obtained from previous studies
about the anatomy and physiology subjects [18-20].
Regarding to specialized language, previous studies
have mainly criticized the teaching methods and
presentation of the subject, not its important [21]. On
the other hand, the volume of content presented in
these courses was considered appropriate by students.
Data analysis in different groups had no effect on this
result. However, students' viewpoints about the
volume of content have been reported in some studies
contrary to the results of our study [18]. This
indicates that these courses should be given more
attention in basic science educational programs. In
addition, according to the results of the present study,
it seems that more attention should be given to
practical classes and the hospital environment as
factors affecting medical education. Khalili-Alafi et
al. also reported that most medical professors believe
that the hospital is a suitable and more effective
learning  environment compared to  other
environments [22].

Here, students' attitude on the use of modern
educational methods was studied. In the past,
teaching in the pre-clinical years focused on the
transfer of biomedical principles and pure
information. Today, teachers are responsible for
presenting concepts with an emphasis on clinical
relevance using active learning, critical thinking,
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communication skills [23]. Problem-based learning
methods could support these educational goals [24,
25]. Most of the students participating in our study
agreed with the change in current educational
methods towards student-centered teaching methods.
This view was influenced by the students' educational
level. Another issue examined related to the change
in educational methods was the students’ views on the
vertical integration of basic science courses with
clinical sciences courses, and most of the students
agreed with this type of integration. Previous studies
have shown that case-method teaching is a feasible
method for promoting critical thinking in medical
students and integrating basic concepts into clinical
sciences [26]. Clinical cased-discussions have played
a significant role in the medical education. These
interactive teaching methods have been effective in
the training professional physicians [27]. Problem-
based learning, which has gained widespread
acceptance in medical education, is a formal example
of this educational approach that enhances students’
skills, and professional competencies [28].

Rethinking the medical education curriculums is
inevitable [29]. Medical education is currently
undergoing a gradual but significant change. Part of
this change is related to the reduction of basic science
education time by shortening the preclinical period
[30]. Statistics provided by Emanuel on American
medical schools suggest that, given the capabilities of
online education and the fact that in many schools,
the majority of medical students no longer attend in-
person preclinical classes, but rather watch the
teaching of exemplary professors from around the
world via the Internet, this educational method can be
used for the preclinical years of medical education
[29]. However, the results of our study do not support
this claim. So that the majority of students considered
the duration of the preclinical course to be
appropriate. Also, most students chose the hospital
environment as the most suitable educational
environment and only a small percentage of students
considered the virtual classroom to be appropriate for
educating the basic sciences. On the other hand, the

experience of the profound effects of the coronavirus
disease 2019 (COVID-19) on medical education may
forever change the way future physicians are
educated. In response to COVID-19, medical schools
have rapidly shifted pre-residency curricula,
including basic sciences, to online formats. Exams
were also moved to online settings. Educational
consequences and effects of these changes require
further evaluation [31]. Medical schools have been
working on changing education for decades. This has
been done by eliminating or reducing lecture-based
instruction, using technology to replace or augment
anatomy and laboratories, implementing team and
active learning, and promoting individual and
interprofessional education [32, 33]. Many schools
have reduced the basic sciences curriculum while
integrating clinical medicine into this course and
reviewing the basic sciences in the clinical course
[29].

Conclusion

According to the results obtained from the study and
analysis of students' perspectives, it can be concluded
that the way basic medical science courses are
presented requires some changes in order to improve
students' basic knowledge and ability to apply it in
the clinic.

Acknowledgements

The authors thank all students who participated in the
study.

Ethics approval

This study was approved by Ethics Committee in
Biological Researches
(IR.MEDILAM.REC.1401.075).

Financial support

No financial support was received for this research.

Conflict of interest

There is no conflict of interest between authors.


https://jhsp.medilam.ac.ir/article-1-62-fa.html

[ Downloaded from jhsp.medilam.ac.ir on 2026-07-24 ]

Ghaderi et al

30

Authors’ contributions

- Conceptualization: Yousef Mohamadi

- Methodology: Yousef Mohamadi, Reza Pakzad
- Data collection: Esmaeil Ghaderi

- Formal analysis: Reza Pakzad

- Supervision: deputy of research and technology at
Ilam university of medical sciences

- Project administration: Yousef Mohamadi
- Writing - original draft: Yousef Mohamadi

- Writing — review, editing and approving: All
authors.


https://jhsp.medilam.ac.ir/article-1-62-fa.html

[ Downloaded from jhsp.medilam.ac.ir on 2026-07-24 ]

Ghaderi et al

31

References

10.

11.

12.

13.

14.

15.

16.

17.

Namdari, P.,, F. EBRAHIMZADEH, and M. MARDAN],
Study of effective factors on comprehensive test of basic
medical sciences of the medical students of Lorestan
university of medical sciences. 2010.

Sum, S., et al,, Basic science lecturer’s perspectives on
integration in Babol University of Medical Sciences.
Iranian Journal of Medical Education, 2013. 12(11): p.
807-816.

Zaeemzadeh, N. et al, Evaluation of physiology
knowledge loss in medical students of Ahvaz
Jundishapur University of Medical Sciences. Advances in
Medical Education and Practice, 2019: p. 157-162.
Khazaei, M., Effects of Integrating Physiology Lessons to
Clinical and Para-Clinical Findings on Medical Students’
Attitude and Motivation toward Physiology Lesson.
Iranian journal of medical education, 2011. 10(5).
McLaren, D.S., What to do about basic medical science.
British Medical Journal, 1980. 281(6233): p. 171.
Whitcomb, M.E., The teaching of basic sciences in
medical schools. Academic Medicine, 2006. 81(5): p.
413-414.

Mehr-Mohammadi, M., Curriculum: views, attitudes and
perspectives. Tehran: Ministry of Culture and Islamic
Guidance Publication, 2008.

Rafieemehr, H. and M. Rostami Moez, Assessing of the
degree of compliance of the undergraduate laboratory
sciences curriculum with the job skills based on
responsive education in Hamadan University of Medical
Sciences in 1399. Horizons of Medical Education
Development, 2022. 13(2): p. 26-15.

Seifer, S.D., K. Hermanns, and ]. Lewis, Creating
community-responsive physicians: Concepts and
models for service-learning in medical education. 2023:
Taylor & Francis.

Schwartzstein, R.M. and D.H. Roberts, Saying goodbye to
lectures in medical school—paradigm shift or passing
fad. N Engl ] Med, 2017.377(7): p. 605-607.

Gaur, U, et al, Challenges and opportunities of
preclinical medical education: COVID-19 crisis and
beyond. SN comprehensive clinical medicine, 2020.
2(11): p. 1992-1997.

Buja, L.M., Medical education today: all that glitters is
not gold. BMC medical education, 2019. 19(1): p. 1-11.
Weissmann, G., Back to basic science: time for another
Flexner report. 2008, Wiley Online Library. p. 3097-
3100.

McCrorie, P., The place of the basic sciences in medical
curricula. Med. Educ., 2000. 34: p. 594-595.

Woods, N.N,, L.R. Brooks, and G.R. Norman, The role of
biomedical knowledge in diagnosis of difficult clinical
cases. Advances in Health Sciences Education, 2007. 12:
p-417-426.

Norman, G., How basic is basic science? 2007, Springer.
p-401-403.

Grande, ].P., Training of physicians for the twenty-first
century: role of the basic sciences. Medical teacher,
2009. 31(9): p. 802-806.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Gupta, S, et al,, The attitudes and perceptions of medical
students towards basic science subjects during their
clinical years: a cross-sectional survey. International
Journal of Applied and Basic Medical Research, 2014.
4(1): p. 16.

Yathish, T., C. Sudarshan, and S. Sudhanva, Perceptions
of medical students and physicians about the role and
scope of physiology. National Journal of Physiology,
Pharmacy and Pharmacology, 2020. 10(6): p. 464-467.
Olowo-Ofayoku, A. and B. John Moxham, Comparisons
between the attitudes of medical and dental students
toward the clinical importance of gross anatomy and
physiology. Clinical anatomy, 2014. 27(7): p. 976-987.
Torabi, R, A. Moinzadeh, and D. Nejadansari, The
Medicine Faculty ESP Curriculum: Perspective of
Students and Faculty Members. 2018.

Khalili-Allafi, A., R. Pakzad, and Y. Mohamadi, The
attitude of faculty members of Ilam University of
Medical Sciences toward the basic medical sciences.
Journal of Health Sciences Perspective, 2025. 1(2): p.
18-24.

Pratt, D.D,, R. Arseneau, and ].B. Collins, Reconsidering
“good teaching” across the continuum of medical
education. Journal of Continuing Education in the
Health Professions, 2001. 21(2): p. 70-81.

Trullas, J.C., et al., Effectiveness of problem-based
learning methodology in undergraduate medical
education: a scoping review. BMC medical education,
2022.22(1): p. 104.

Chang, B.J., Problem-based learning in medical school: A
student's perspective. Annals of Medicine and Surgery,
2016.12: p. 88-89.

Jackson, ].M., L.C. Strowd, and T.R. Peters, The simulated
virology clinic: a standardized patient exercise for
preclinical medical students supporting basic and
clinical science integration. MedEdPORTAL, 2020. 16: p.
10957.

Khan, K.S. and A. Coomarasamy, A hierarchy of effective
teaching and learning to acquire competence in
evidenced-based medicine. BMC medical education,
2006.6(1): p. 1-9.

Irby, D.M. and L. Wilkerson, Educational innovations in
academic medicine and environmental trends. Journal
of general internal medicine, 2003. 18: p. 370-376.
Emanuel, E.J., The inevitable reimagining of medical
education. Jama, 2020. 323(12): p. 1127-1128.
Raymond Sr, J.R, et al, The merits and challenges of
three-year medical school curricula: time for an
evidence-based discussion. Academic Medicine, 2015.
90(10): p. 1318.

Rose, S., Medical student education in the time of
COVID-19. Jama, 2020.323(21): p. 2131-2132.

Irby, D.M., M. Cooke, and B.C. O'Brien, Calls for reform of
medical education by the Carnegie Foundation for the
Advancement of Teaching: 1910 and 2010. Academic
Medicine, 2010. 85(2): p. 220-227.

Skochelak, S.E. and S.J. Stack, Creating the medical
schools of the future. Academic Medicine, 2017. 92(1):
p. 16-19.


https://jhsp.medilam.ac.ir/article-1-62-fa.html
http://www.tcpdf.org

