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ORIGINAL ARTICLE

Explaining the teaching process of general medicine basic
sciences: Designing an educational model

Background: This study aims to explain the process of teaching the
essential medical sciences stage and designing an educational model.
Methods: The research method is mixed. In the qualitative part,
the Delphi method has been used. The statistical sample in the
qualitative section was 20 medicine specialists. The indicators
extracted from the research literature were sent to the experts for
the qualitative model survey. In the quantitative part, the survey
method has been selected. The quantitative questionnaire as a
research tool has included the implementation, implementation
and evaluation of the qualitative model, which had 15 questions
designed and distributed in a statistical sample.

Results: According to the qualitative results, the design of medical
education was based on the ADDIE (Analyze, Design, Develop,
Implement, and Evaluate) model including the themes of analysis,
design, preparation and development, implementation and
implementation and evaluation. Also, the quantitative results of the
research showed that the level of student's satisfaction with the
medical education program designed for the stage of the basic
science is higher than average. To obtain credit in the qualitative
stage, long-term involvement and review by the participants have
been used. For validity or validation in the quantitative phase, the
validity of confirmatory factor analysis was used.

Conclusion: Designing a basic medical education program
increases the ease of students' learning abilities. Improving the
educational program, enhancing the fields of education, linking
basic and clinical sciences, increasing the participation of faculty
members, and increasing the accountability of educational groups
were the main results of this study.
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INTRODUCTION

Planning medical education is based on skills (1). Therefore,
educators in the field of medical sciences must prepare their
students to play an influential role in health services. But it is
important to remember that gaining the necessary
competence to perform clinical skills requires training in a
proper context. During their studies, medical students
acquire skills in the educational opportunities gained in the
curriculum to perform their daily clinical tasks. Learning
goals are considered a measure of university success (2).
Educational design is the prediction of methods and the
selection of educational materials in specific circumstances.
Educational design is a complex process and should be
tailored to the student's needs, readiness, teacher skills,
resources, and expectations of health care (3).

Educational design as one of the educational subdivisions is
next to producing educational materials, implementation,
management, and evaluation of educational programs. It is
an essential aspect of any curriculum, and medical education
is no exception to this rule. It can be said that considering
effective educational design, Effectiveness is a necessary key
to a successful curriculum (4).

Educational design is derived from the theories of learning
behaviorism, cognitionism and constructivism. Educational
design patterns have also emerged from the combination of
the mentioned educational theories (5).

More than 30 years after developing the doctoral program in
medical professions, Iranian medical schools have
undergone extensive quantitative and qualitative changes.
Among the changes in the structure of the medical school,
the growth of the number of medical schools, the diversity of
postgraduate courses, knowledge development, changes in
information technology, ease of access to up-to-date
knowledge, changes in knowledge acquisition and skill
approaches in the third millennium have been included (6).
Today, diversification, rapid environmental change, and
increasing uncertainty have increased the importance of
assets such as human capital (7).

In recent years, the management of medical education
programs has been of particular importance. Since the
complexities of educational programs, interdisciplinary or
integrated teaching, limited educational resources, rapid
changes in medical education and medicine, and finally, the
increasing demand for accountability are among the areas
that increase the importance of research in medical
education, the need for systematic management to manage
these situations is one of the solutions facing any new
training program. The field of medicine in the general
doctoral program is the basis of all specialized branches of
medicine. Therefore, acquiring the skills expected in this
course is necessary to provide proper services of general
practitioners to the community.

The importance of this research becomes more obvious
when updating the national medical education program
based on national and international standards is considered
as one of the priorities of medical universities, especially
leading universities. Due to the shortcomings of the general

medicine training program, the Ministry of Health has

changed the schedule.Therefore, Mashhad University of

Medical Sciences, as a leading university, has synchronized
the changes with the program of the Ministry of Health.
According to the mentioned cases, one of the primary
missions of this university is to implement the national
general medicine program in the best and most possible way.

In the national program, all general medicine courses were
reviewed and based on the opinions of the curriculum
committees of each university, the general medicine program
was performed (8).

So, the present study needed an educational redesign to
implement the basic medical sciences program according to
the mentioned cases.

For this purpose, after studying the educational design
models, since the ADDIE ( “ADDIE” stands for Analyze,

Design, Develop, Implement, and Evaluate) educational

design model is the closest model to health and medicine, it
was tried to examine whether a native model for medical
universities can be designed based on this model including
all components and dimensions?

The background of the research is mentioned below.

Adibi et al. (2016) studied the design and development of
endoscopic nursing training program in Iran. The
researchers used the Delphi method to agree on the content
and endoscopic nursing curriculum. The results showed that
there are eight training areas for endoscopic nurse training.
Lecture, teamwork and selflearning are derived from
learning strategies in research. Practical clinical education is
in the form of scientific demonstration, simulation, and
education in clinical settings (9).

Zardasht et al. (2017) also conducted a study entitled
Explaining the clinical education process in operating room.
How the students cope with different environmental
conditions and teamwork in the operating room was examined
based on the general pattern of educational design (10).
Ghasemi et al. (2017) also conducted a study entitled
Educational Design Theory. The results showed that the
optimal use of cost, time, practical learning, valid educational
evaluation and organizational competition are the
advantages of educational design (11).

According to what has been said, there is a research gap in
education design more than before. Therefore, the questions
of this research are as follows:

1-What is the design pattern of primary medical education?
2- Is the designed model of basic science medical education
valid?

3- What is the status of the implemented model of basic
science medical education?

METHODS

Researchers have used a mixed research method in this
study. In the first stage, to identify the process of teaching
primary science students, the Delphi technique method has
been used for data extracted from the research literature.

The data were provided to 20 experts using a semi-structured
questionnaire, including the dean of the medical school, the
deputy director of general medicine, the heads of
departments, professors, the head of the education
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department, and general medicine experts who were
purposefully selected. According to the Delphi process, the
quality model, taken from the ADDIE educational design
model, was administered to experts. The model included
analysis, design, preparation and development,
implementation, implementation and evaluation.

According to Rezaeifar and Montazer Ataei (2015), the Delphi
method is used to answer questions that cannot be answered
by quantitative methods or experimental and analytical
studies. The purpose of using the Delphi method is to reach
a consensus and agreement of a group in a specific field
through several rounds of distribution and collection of
questionnaires. The Delphi method is used in different ways
(12).

The proper selection of experienced and specialized people
in the field of research is one of the steps that are very
effective in the quality of answers in the Delphi process. In
this regard, first, the selection criteria of individuals must be
determined. These indicators should be entirely consistent
with the research topic and the model under study. These
indicators are: relevant field of study, valuable experiences,
book writing and book translation and publishing scientific
articles in the field of research, employment in the area
related to the research topic. Therefore, the experts of the
present research were chosen among professors and
managers of the organization in educational design having
characteristics such as related education in the field of the
mentioned fields and writing books and articles.

Since the organization's managers had the necessary
information and expertise in different research, they were
able to help this research project as experts.

It should be noted that the number of experts who
participated in this study was 20. After completing the
questionnaires by experts, the present researchers
commented and evaluated the answers. As previously stated,
the purpose of this method is to reach a consensus on the

subject of research. After completing the questionnaire twice
and modifying and evaluating it, the model has been
finalized, and the researchers gained confidence in the
scientific validity of their model. The critical point to
complete the model was that there was no need for complex
statistical work.

Regarding the acceptable percentage in reaching consensus
and consensus in the answers, there was no fixed procedure.
Usually, the same between 51% and 100% of the answers was
considered as the consensus. But the agreement on 75% was
more emphasized as the basis of consensus.

After developing a qualitative model, a questionnaire to
assess the level of students’ satisfaction with the educational
design consisted of 15 questions was administered to
primary science students. The statistical populations in the
quantitative section were all students of the essential sciences
entrance stage in February 1996 and October 1997 of
Mashhad University of Medical Sciences, is 270 people, of
which 157 people were selected by simple random sampling.
It should be noted that the participants' satisfaction in the
research was in written, informed, and in person. In this
research, the long-term involvement and review of
participants have been used to obtain credit in the qualitative
stage. For validation in the quantitative phase, the validity of
confirmatory factor analysis has been used.

RESULTS

Demographic characteristics in the qualitative and
quantitative part of this research are shown in Table 1.
What is the design pattern of basic medical education?
In order to answer the first question of the research, it can
be said that the design model of basic science medical
education includes the themes of analysis, design,
preparation and development, implementation and
execution. Table 2 shows the results of data analysis of
research literature and experts.

Table 1. Demographic characteristics in the qualitative and quantitative part of the research
Quantitative section Qualitative part
Gender Frequency Frequency (%) Gender Frequency Frequency (%)
man 116 9.73 man 15 75
woman 41 1.26 woman 5 25
total 157 100 total 20 100
Age Service and education history
20-30 132 1.84 education Years of service Frequency
31-40 25 9.15 PhD in Educational Management 20-25 6
PhD in Educational Psychology 26-30 3
PhD in Counseling and Psychology 15-20 2
PhD in Curriculum Planning 15-20 1
PhD in Higher Education Management 15-20 2
PhD in Public Administration 15-20 2
PhD in Educational Technology 15-20 4
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subscale scores of professionalism (P> 0.05) in both groups of
residents. In comparison of findings between groups who had
a personal related study with the group who did not, there was
no significant difference (P> 0.05) for both studied residents.
The residents' "yes" response percentage to the three
questions about professionalism has been shown in Figure 1.

Table 2. Results of data analysis from review of
research literature and expert opinion

Theme The main category Subcategory

Cognitive domain goals

Emotional goals

Objectives of the
psychomotor domain

job description

Objective analysis

Job Analysis
Achievement conditions
Target-based needs
assessment
Agreement-based needs
assessment

Needs assessment

General Features

Target group analysis
analyze get group analy Specialized features

the budget
Condition analysis Infrastructure
human resources
Scientific content
Content analysis Professional content
Psychological content

Media alignment with
goals

Ability to convey
messages

Learning environment

Media analysis

Design learning Teaching strategies

conditions How to teach

Evaluation criteria

Student-centered
Educational strategies Problem oriented

Community-oriented

Master based
Designing educational L .
transfer methods Individual activities

o Group activities
Designing

Select educational Visual and audio media

media Multisensory media

Selection of modern methods

educational methods  {raditional way

Conceptual content

Educational content
Process content

design
Educational content
Lesson Plan
Curriculum Select unit

How to present lessons

Table 2. Continued

Theme The main category Subcategory
Producing multisensory
Providing media medi_a_ L
Provision of audio-visual
media

Printed and non-printed
Preparation of
educational materials
Preparation
and
development

Light and non-light
3D educational materials
Preparing the educational

Prepare the conditions €nvironment
Audience preparation

Integration of courses

Scheduling

Determining the value of
courses

Use of multisensory
Implement the use of  media

media

Content organization

Use of audio-visual media
Floating lessons

the internship
Implement  cyrriculum basic lessons
andrun - implementation
basic lessons
General lessons

~_Individual participation
Learners' participation L
Group participation

Continuous evaluation

Evaluation of educational
Educational design media
evaluation Evaluation of educational
assessment materials

Teacher evaluation

Evaluate learners' Developmental evaluation

performance

Compression evaluation

Table 3. Fit indicators of confirmatory factor analysis
models
Indicator Required amount  Values obtained
Df - 911
X? - 3528.829
X?/ df Less than 3 2.874
GFI Larger than 0.8 0.870
RMR Less than 0.09 0.072
CFI 0.9 0.966
RMSEA Less than 0.08 0.063

Is the designed model of basic science medical education
valid?

In order to answer the second research question about
model addiction, the validity of the research measurement
model has been used. Table 3 shows the fit indices of
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Preparation and .
assessment Implement and run Designing analyze
development
Design learning
conditions
- . Educational Lo .
Providing media . Objective analysis
. strategies .
Implement the use of Preparation of L Job Analysis
. . . . Designing
Educational design media educational . Needs assessment
. . . educational transfer
evaluation Curriculum materials methods Target group
Evaluate learners' implementation Prepare the . analysis
. . Select educational - .
performance Learners conditions media Condition analysis
participation Content . Content analysis
. Educational content . .
organization . Media analysis
design
Curriculum Design
(Curriculum)

Figure 1. Residents' "'yes" response to the three questions about professionalism

Table 4. T-test results for students' satisfaction with the integration of basic medical education courses

95% confidence interval difference

significance level Statistics value Degrees of Average Number
The most The least freedom
0.2319 0.1060 0.000 5.287 156 3.169 157

In order to answer the third question of the research based
on the study of students' satisfaction, the model of t-test was
used, the results of which are shown in Table 4.

According to the test results, the students’ statistical number
is 5.287 and the level of significance, which is less than 0.05,
shows that the students' satisfaction with the integration of
courses is significant.

DISCUSSION

According to the research findings, the content of the analysis
includes the categories of goal analysis, job analysis, needs
assessment, target group analysis, condition analysis and
content analysis. Similar to the research results in this
category is Amini Nasab (2016) research, who studied
educational design goals (13).

The theme of the design included the categories of learning
conditions design, educational strategies, design of
educational transfer methods, selection of educational
media, creation of educational content and curriculum
design. In designing educational content, which is one of the
essential parts of the educational design process, the present
study referred to conceptual content, process content and
educational content. Content coherence and acceptability
can be a great help to learners. Organizing the scope and its
sequence for the duration of a training course does not
confuse learners' minds. Also, the selection of course titles,
the volume of educational content and the need to start the
system in the form of an educational calendar are essential
parts of the educational content.

The theme of preparation and development includes content
organization. Mashhad University of Medical Sciences has
used the integration of courses in educational design in the

content organization department. The integration of courses
is to prevent the fragmentation of content and courses. The
total number of basic medical sciences units is 79 units,
compulsory introductory courses are 46.5 units, specific and
basic elective courses are 13.1 units, and general courses are
20 units.

The theme of Implementation and implementation topics
includes media use implementation, curriculum
implementation, and learner participation. In the
implementation of the educational plan, the course of
medical genetics in clinical introductions, the study of basic
nutrition principles in basic sciences (preferably semester 3),
the course of nutrition in diseases are presented in the
course of clinical introductions.

Also, offering genetics course before immunology course in
basic sciences, offering general pathology course in basic
sciences course, offering medical physics course in semester
4 of basic sciences, offering medical pharmacology
introductory course worth 1 unit in the last semester of basic
sciences as floating courses for learners have been
considered.

The theme of evaluation included evaluation of educational
design and evaluation of learners' performance.

The results of the quantitative section showed that the new
educational design had increased students' learning. The
results are consistent with Abdollahi et al. (2016) research,
which expressed medical students' views about the role of
introductory science courses in achieving the clinical goals of
the medical education program of Rafsanjan University of
Medical Sciences in 2010. (14).

Also, the research results are similar to those of Adibi et al.
(2016), who studied the design and development of
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endoscopic nursing training programs in Iran. (9). According
to the research results, to improve the effectiveness of the
basic sciences medical education program, it is suggested
that periodic meetings be held for the educational
departments regarding planning for the upcoming semesters
and the participation of the relevant groups with the deputy
of general medicine. The program and presentation of the
results of the program implemented in each semester should
be sent to the relevant ministry.

To eliminate possible shortcomings, the results of the
implemented program were presented to the students and
the students' feedback was received and corrected if
necessary. There were also regular meetings with student
representatives about the features of the National General
Medicine Program and informing students of all changes
through cyberspace.

It is suggested that comparative studies be conducted to
benefit from the experiences of other countries in terms of
educational design and curriculum. It is also recommended
that the psychological characteristics of policymakers and
educational designers be examined in another study. This
research, like other research, has faced limitations. One of the
research limitations was the impossibility of matching the
responsibility of educational designers with the field of
educational sciences and education. The researcher decided to

close the gap in the research literature by examining the
models. Also, since the policymakers of educational programs
were more active in clinical medicine and they were experts in
implementation, they did not help much in the field of design.
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