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ABSTRACT

Background: Clinical education is a key step in medical education. The study aimed to evaluate clinical education in
undergraduate medical education programs based on the Four-Component Instructional Design (4C/ID) model.
Methods: The cross-sectional study was conducted at Shahid Sadoughi University of Medical Sciences in 2023-2024.
Fifteen departments where medical students studied the clerkship and internship courses were evaluated. An
evaluation checklist was used including four domains, 23 questions, and 100 items. The evaluation was implemented in
three steps including "Preparation of evaluation", "Execution of evaluation" and "Preparation of evaluation report and
application of results". Data were analyzed using descriptive tests (mean, standard deviation, SD, and frequency).
Results: The findings showed that the status of the departments in the "educational goals and learning tasks" domain in
the clerkship and internship courses were 48.33 and 49.26, which achieved the highest level of compliance. The lowest
compliance reported in the domain of "practice opportunities" was 14.30 and 15.77 in the clerkship and internship
courses. The compliance in the domain of "procedural information in educational events" in the clerkship courses was
33.15 and in the internship courses was 36.17 and in the domain of "supportive information" in the clerkship courses
was 24.36 and internship was 23.46, indicating a medium to a low level of compliance.

Conclusion: Clinical learning is recognized as a complex learning, which requires supportive information and practice
opportunities for learning. The results showed that lower compliance was reported in the domains of "practice
opportunities" and "supportive information" in the educational department clerkship and internships. Therefore, it is
recommended to plan for the development of support resources on various platforms. It also requires an
appropriate educational design to deliver practice opportunities in simulation and workplace environments in
undergraduate medical education.
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Introduction

Clinical education is considered the key step in models in medical education systems, ensuring the
undergraduate medical education and the basis for quality of clinical education is crucial to training
developing basic skills as a physician (1, 2). competent general practitioners (1, 3). Achieving
Considering the complexities of educational continuous quality improvement in the medical
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education program requires program evaluation (4,
5). Alvarez et al. have introduced program
evaluation as a key step in the training program,
which facilitates the recognition of the weaknesses
and strengths of the program (6, 7). The results of
evaluating medical education programs may apply
to changes in the programs (8). Results of program
evaluation can be used to ensure the quality of
teaching and learning methods, improve the quality
of education, and solve educational problems (7,
8). In addition, program evaluation is a valuable
learning strategy to increase knowledge about the
program components and their outcomes (9) .

The use of comprehensive models that address
various components and processes of learning is
recommended in program evaluation. A model of
complex learning processes is the 4C/ID model,
which explains the key educational components of
complex skills. The 4C/ID model is an evidence-
based model proposed by Merrienboer Van. This
model is used in the design of complex medical
education processes and to develop complex skills
(10, 11). The model consists of four main
components, including "learning  tasks",
"supportive information”, "practice opportunities”,
and "procedural information in educational events"
(12, 13). The components are interrelated, and each
component is uniquely effective in developing
complex skills in the 4C/ID model, the "learning
tasks" are defined as specific activities in which
learners practice all parts of a complex task in an
integrated manner (14). These tasks should be
authentic to facilitate the integration of knowledge,
skills, and attitudes and the transfer of learning
(15). The "supportive information” helps learners
deal with non-repetitive aspects of a learning task,
such as tasks that require reasoning, analysis, and
problem-solving (14). The "practice opportunities"
addressed the common aspect of activities that
require a very high level of self-efficacy after
training. This component is necessary for learning
tasks that require repetition opportunities to reach a
high level of self-efficacy (16). "Procedural
information in educational events" is provided
when learners are performing tasks. Procedural
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information primarily supports routine aspects of
tasks. To encourage learners to become
independent healthcare providers, procedural
information should be presented in a “scaffolding”
manner (13). The 4C/ID model considered the
holistic learning approach and cognitive load
theory (17). Merrill (2002) introduced the 4C/ID
model as the most comprehensive problem-
oriented educational design model due to
consideration of the basic principles of education
(18). Thus, the use of 4C/ID components in the
evaluation process can help to describe the key
components in the complex learning process, such
as the clinical learning program. Furthermore,
considering the focus of this model on the basic
components of complex learning, the use of
evaluation results based on the component model
may facilitate the improvement of the quality of
education. Therefore, the present study aimed to
evaluate the clinical education in undergraduate
medical programs using the 4C/ID model at
teaching hospitals of Shahid Sadoughi University
of Medical Sciences.

Materials and Methods

This cross-sectional study was conducted at Shahid
Sadoughi University of Medical Sciences in 2023-
2024. Fifteen clinical education programs that the
medical students studied in their internship and
clerkships courses were evaluated.

Study tools: A tool has 23 questions and 100 items
in 4 domains including learning tasks, supportive
information, practice opportunities, and procedural
information in educational events (19). The
validity and reliability were confirmed in a
previous study by the authors. The validity of the
tool was proved based on experts' opinions. The
content validity indices including content validity
ratio (CVR) and content validity index (CVI) were
calculated. The face validity and content validity of
the tool were confirmed based on quantitative and
qualitative indicators. The reliability of the tool
was confirmed based on Cronbach's alpha of 0.93
(Cronbach's alpha of four domains of the 4C/ID
model was proved including learning tasks (0.937),
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supportive information (0.901) and practice
opportunities (0.944), procedural information in
educational events (0.962). In this tool, each item
scored by a 5-point Likert scale including not at all
(0-10%), low (10-20%), medium (50-21%), high
(51-70%), very high (71-100%)(19).

The evaluation process: The evaluation was
planned in three steps including evaluation
preparation, evaluation implementation, evaluation
report preparation, and application of the results.

Step 1 - Evaluation preparation: The prerequisites
and planning for the implementation of the
evaluation were conducted. The evaluators were
two faculty members with experience in program
evaluation who had 9 (£3) years of work
experience in teaching and evaluating the medical
education program. The evaluators included 1 male
(50%) and 1 female (50%) with a mean age of 36
years (3).

In the preparation step of the evaluation, various
stakeholders and evaluators were trained about the
evaluation process, questions, items, and how to
score. Several meetings were held with the
evaluators to explain the evaluation implementation
process and discuss the details of the evaluation
implementation. Moreover, the staff, clinical
teachers, and directors were informed about the
evaluation process, tools, and required documents.
The evaluation schedule was planned.

The second step - evaluation implementation: The
step was implemented in three steps including
"self-evaluation of educational departments”, "site
visit and evaluation of documents” and "preparing
of reports”. To implement the self-evaluation, the
directors were asked to complete the self-
evaluation tool. The self-evaluation findings were
reviewed by evaluators in the evaluation
committee of the Education Development Center

(EDC) before the site visit. In the next step, the site
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visits were conducted by evaluators. During the
site visit, the evaluators interviewed students,
faculty members and visited educational events,
and evaluated the documents. In the third step, the
evaluators were asked to complete the evaluation
form according to the schedule.

The third step is preparing the report: In this step,
the evaluation results of each department were
presented by the evaluators and discussed
regarding the evaluation results and providing
developmental solutions. The evaluation report
was developed. In the next step, feedback sessions
were held with participating directors, faculty
members of the department, and directors and
managers in the school.

Data analysis: The data were analyzed using
descriptive tests (mean, standard deviation, SD,
and frequency). The results were calculated based
on percentage and the ranges of non-compliance
(0-25%), low relative compliance (26-50%), high
relative compliance (51-75%), and complete
compliance were reported (76-100%).

Results

The results showed that the compliance in the
domain of "learning tasks" in the clerkship and
internship were %48.33 and %49.26, respectively.
The compliance of "procedural information in
educational events" domains was %33.15 in the
internship and %36.17 in the clerkship. Also,
compliance in “practice opportunities" in the
clerkships was reported %14.30 and internships
%15.7. The compliance of the “supportive
information™ domain was reported %24.36 in the
clerkship and %23.46 in the internship (Charts 1
and 2).

The evaluation results of 15 clinical education
programs in the clerkships and internships are
reported in Table 1.
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Chart 2- Evaluation results of internship by domains

Table 1. The results of the evaluation of the clinical education of undergraduate medical education in the form of

clerkship and internship

Procedural information

Domains Learning tasks Supportive information in educational events Practice opportunities
Clerkship Internship Clerkship Internship Clerkship Internship Clerkship Internship
Group : " - : - A : .
code Compliance Compliance Compliance Compliance Compliance Compliance Compliance Compliance
percentage percentage percentage percentage percentage percentage percentage percentage
Group 1 63.89 58.33 15.38 21.15 46.58 49.32 10.58 18.27
Group 2 52.78 55.56 32.69 28.85 48.63 48.63 17.31 14.42
Group 3 61.11 61.11 38.46 34.62 46.58 47.95 17.31 17.31
Group 4 30.56 33.33 28.85 25.00 16.44 20.55 31.73 37.50
Group 5 50.00 50.00 28.85 13.46 31.51 39.73 11.54 8.65
Group 6 55.56 55.56 26.92 30.77 45.89 47.95 24.04 19.23
Group 7 50.00 50.00 19.23 19.23 26.71 28.77 17.31 17.31
Group 8 36.11 41.67 7.69 7.69 4.79 5.48 9.62 9.62
Group 9 41.67 36.11 30.77 40.38 49.32 54.11 12.50 14.42
Group 10 30.56 33.33 21.15 19.23 35.62 33.56 7.69 6.73
Group 11 55.56 66.67 38.46 40.38 52.74 53.42 13.46 19.23
Group 12 50.00 50.00 30.77 13.46 32.19 39.04 12.50 14.42
Group 13 47.22 47.22 21.15 25.00 22.60 28.77 9.62 10.58
Group 14 69.44 69.44 21.15 21.15 30.82 35.62 11.54 12.50
Group 15 30.56 30.56 3.85 11.54 6.85 9.59 7.69 16.35
Total 48.33 49.26 24.36 23.46 33.15 36.17 14.30 15.77
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Discussion

In the present study, the evaluation of the clinical
education program was carried out using the 4C/ID
model. The results showed that the status in the
domain of "educational goals and learning tasks"
was in relative compliance level, and the domain
of "practice opportunities” was in low compliance
level .

The domain of "educational goals and learning
tasks" was evaluated by the set of activities to
inform learning goals and tasks. Informing the
goals and tasks of learning to different
stakeholders is a key criterion in curriculum
management, Moreover, the activity facilitates
personal planning and students' self-regulation
skills, at the individual level and the provision of
education infrastructure and the evaluation of their
fulfillment at the systemic level (20, 21). Thus,
various tools and different channels to
communicate tasks and objectives to different
stakeholders are critical. In this domain, different
channels such as study guide, lesson/course plan,
website, and booklet were evaluated. The results
showed that lesson plans and study guides were
used more than other tools to inform students of
educational goals and learning tasks, and the
booklets and websites of educational groups were
used less. In our university, the study guide was
developed (22), but informing and using the study
guide in clinical education needs to be planned by
the director of the education program. Therefore,
planning and use of a mechanism to inform goals
and tasks using study guides and formal and
informal channels and social networks are
recommended.

According to the 4C/ID model, it is necessary to
provide resources and information to learners
about non-repetitive aspects of education that
facilitate learning (23). Supporting resources assist
learners based on learning tasks (18). In this
domain, the use of various support tools was
assessed in clinical education such as clinical
guidelines, illness scripts, patient management
flowcharts for training patient management skills,
and physical and electronic simulators for teaching
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procedures. Furthermore, feedback-based learning
opportunities for teaching patient management
skills, communication skills, and procedures were
emphasized in this domain. In addition, group
discussion  methods, patient discussion in
educational rounds and clinics, scenario-based
assignments, a  computer-based learning
environment, and the opportunity to discuss in
social networks regarding the patient cases were
assessed in the domain. The results showed that
clinical guidelines, educational videos, and patient
management flowcharts were the most used for
patient management training in clinical education,
and illness scripts and electronic and physical
simulations were used less. Patient management
flowcharts and illness scripts are the main support
resources aimed at teaching clinical reasoning and
acquiring decision-making skills for learners (24,
25). An illness script is a structured framework for
teaching clinical reasoning skills when discussing
clinical cases. Levin et al. recommended that
ilness scripts and disease management flowcharts
be considered in clinical education (26). The
simulation-based medical education facilitates
students' learning by experiencing situations
similar to reality (27). Therefore, the simulation
provides proper opportunities for students to learn
through practice and repetition and receive
feedback without the risk of harming patients. The
simulation environments prevent medical errors
and provide clinical scenarios that require medical
education (28). The common methods in the
supportive opportunities for teaching patient
management are discussions related to the patient
in various educational events such as rounds and
morning reports. However, support mechanisms
such as discussion methods in small groups,
computer-based learning, and virtual networks in
the department have been neglected. The
discussion method in small groups helps to involve
learners in active learning and improve their
communication skills, critical thinking, and
reasoning skills. The use of problem-solving
methods in interactive settings in clinical education
is recommended (29, 30). Furthermore, social
networks as informal support opportunities play a
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key role in the learning process of students. Thus,
networks with a focus on learning clinical cases in
different clinical courses are suggested for use in
clinical education as a supportive resource.
According to the growing trend of educational
technologies, the development of technology-based
clinical skills with a focus on the development of
decision-making skills and clinical reasoning in
clinical education requires planning in clinical
education.

In the domain of "procedural information in
educational events", the quantity and quality of
different educational events were evaluated. The
purpose of the domain in the 4C/ID model is to
implement various educational events to integrate
the skills, knowledge, and attitudes of learners
(31). Various educational events, including rounds,
morning reports, grand rounds, simulation
education, and outpatient education were evaluated
in terms of the quality and quantity of education. In
the clinical rounds, different skills including
history taking, physical examination,
communication skills, clinical and para-clinical
information interpretation, diagnostic reasoning,
and patient management planning need to be
taught. The results showed the focus of the rounds
was on teaching the skills of history taking and
physical examination. Skills such as diagnostic
reasoning are taught through unstructured methods.
Diagnostic reasoning is a complex patient-centered
process aimed at determining the patient's problem
and is considered one of the main competencies of
a physician. Considering that the weakness of
diagnostic reasoning skills is key to the occurrence
of preventable medical errors, training the skill is
very critical in medical education (32). The rounds
were mostly held as patient visits and taught the
principles of patient management. The results
showed that evidence-based rounds are not used in
clinical ~education. Evidence-based medical
education is considered a main component of
medical education that facilitates evidence-based
practice in healthcare services (33). Therefore, it is
recommended to plan for using evidence-based
medical principles in various educational events
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including educational rounds, morning reports and
outpatients, and bedside teaching.

Based on clinical education standards, skills such
as patient management process, history taking,
presentation skills, identification of medical errors,
patient safety issues, and how to manage medical
errors can be taught in morning reports. The results
showed that the morning report focused on
teaching the skills of history taking, patient
management, and presentation skills of learners.
The results showed that despite the importance of
patient safety issues and the high rate of medical
errors (34), these issues were less considered in the
morning reports. Moreover, the morning report
focused on clinical reasoning training, and the
evidence-based morning report was neglected in
clinical training. Journal Club is important for
learning students' thinking skills and is considered
an essential component in evidence-based medical
education (35). Journal clubs aim to review the
content aspect of articles, and the critical appraisal
of their methodology is not discussed in most
sessions in the departments. Journal clubs can be
used as a method for teaching critical thinking,
research methodology, and encouraging evidence-
based medicine in clinical education (36).

The simulation provides a safe environment for
learning (37). In clinical skills centers, students
may learn various skills, including communication
and history taking, counseling skills, physical
examination and procedures, diagnostic skills, and
basic and advanced procedures. The results
showed that simulation education was used in most
departments for teaching practical skills and
procedures. The use of simulation education for
encountering simulated patients for teaching
communication skills, history taking and diagnosis,
and patient management as non-technical skills
have not been planned. Teaching non-technical
skills is important along with technical skills in
simulation environments. Thus, it is recommended
to plan for education the non-technical skills in the
situations  (38). Teaching clinical knowledge,
history-taking  skills, patient  management,
prescription writing, medical ethics, and clinical
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reasoning is critical in outpatient situations. The
results showed that the most education in
outpatient centers was related to the skills of
history taking, patient management, and clinical
knowledge. However medical ethics and clinical
reasoning are neglected. Applying structured
approaches in education and appropriate models of
outpatient education can provide opportunities to
learn essential skills for medical students. The
status of clinical skills training in most
departments showed that systematic planning using
educational models is critical to improving the
effectiveness of education in the setting.

The purpose of the "practice opportunities”" domain
is to master learners using the support resources to
achieve a high level of competency. In the domain,
practice opportunities for the repetitive aspects of
educational tasks are emphasized (39). The results
showed that training mainly occurred through
practice with real patients under the supervision of
clinical teachers or senior residents. In clinical
education, peer learning as the key source of
learning (40) has received less attention. The
practice opportunities mainly require planning and
provision of necessary equipment and resources in
clinical skills centers (41). The provision of
equipment and  resources, planning, and
instructional design aimed at developing non-
technical skills in different courses should be
considered in clinical education. In teaching
practical skills (procedures), learning
opportunities, including practicing on the
mannequin and models, receiving feedback,
analyzing the video, and practicing on a real
patient were evaluated. The results showed the
practice on real patients under the supervision of
the clinical teacher and senior residents is used
mostly to teach clinical procedures. Considering
the limitations available to patients, and the high
risk of performing the procedure on real patients, it
is recommended to wuse various methods.
Educational videos as a long-lasting educational
method (42), have not been considered in clinical
education. Moreover, teaching of procedures using
simulated models and mannequins which leads to
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improved learning and a decrease in the cognitive
load of learners (43), was less used in clinical
education. Therefore, planning for using diverse
learning opportunities in medical education is
recommended.

Formative and summative assessments of learners
are key elements in the practice opportunities.
"Assessment for learning” approach is aimed at
improving inclusive learning as a continuous
process through the interaction between
assessment and learning. Assessment of learners
provides evidence regarding the learning status of
learners and their progress (44). The result showed
the main examination in clinical education
included oral examination, logbook, and multiple
choice questions. The examination of clinical
reasoning, performance assessment in simulation,
and workplace-based assessment were not
considered in the assessment system of clinical
education. The finding indicated assessment of the
clinical skills of medical students in the university
was a main concern. Assessment with feedback
had a significant impact on learning (45, 46). The
results showed that the feedback to the
examination in the majority of departments was
not used to teach students in clinical education.

Conclusion

Clinical learning as a complex skill requires
support resources and opportunities of practice for
learning. The present results showed that the
lowest compliance was reported in the domain of
"practice  opportunities* and  "supportive
information™ in clinical education. Planning for the
development of support resources in various
platforms such as electronic and virtual platforms,
simulation, and written tools is recommended. It is
also suggested to improve equipment, facilities,
and appropriate educational design along with
opportunities for practice in simulation and real
environments in  clinical education. The
development of teaching methods non-technical
and technical skills and the use of educational
technologies in clinical education is recommended.
The development of communication channels with
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different stakeholders and the use of supportive
tools such as study guides aimed at guiding self-
direction learning in the process of clinical
education among medical students are suggested.
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