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Introduction: General medical education starts with basic sciences which 
usually continue about 2.5 to 3 years. In this period, the students study basic 
medical sciences and then start the clinical stage in which they deal with 
diagnoses, care, and cure of disease. The purpose of this study was to assess the 
integration of basic sciences period with the clinical period at Shiraz University 
of Medical Sciences.
Methods: The present study is a descriptive one. The sample of the study 
consisted of all students entered Shiraz University of Medical Sciences in  
January, 2009, and November, 2009, professors of basic sciences courses, and 
some clinical professors. To evaluate the integration program, we devised 
various instruments. The collected data were analyzed, using SPSS software.  
Result: The findings showed that in spite of the students’ objections new 
educational methods in the first year of implementation, they felt more 
satisfied as the drawbacks were removed over time.
Conclusion: The assessment of educational curricula is an important step to 
identify educational problems and promote the students’ learning. This issue 
can help the curriculum planners to design the educational programs so that 
students, particularly medical students, will be able to acquire the required 
knowledge and skill and integrate them for the promotion and maintenance 
of society’s health.

Introduction

Evaluation is the core element in designing and 
implementing any educational program, whether 

it is at a national level or a course at a college. Good 
educational programs are dynamic in nature and 
should regularly be revised based on feedback by the 
target and executive groups (1). 

Different models and approaches have been 
employed to evaluate educational programs. One 
of the models used for this purpose is Kirkpatrick’s 
four-level education model. The first level, reaction, is 
concerned with how well the students are satisfied with 
the given program. In addition, the strengths and the 
weaknesses of the program are determined based on 

the students’ viewpoints. At the second level, the rate 
of achieving educational goals is calculated through 
students’ self-assessment, team assessment and tests. 
At the third level, behavioral changes are evaluated 
and at the fourth level, results, the final outcomes that 
occur due to the attendance and participation in a 
training program are determined (2,3). 

In medical sciences the progress index is evaluated 
through objective and tangible indices such as 
mortality rate due to cardiovascular diseases while in 
the education domain, the achievement of such indices 
is less probable because of the following reasons. First, 
the nature of education strategies is different from 
that of medical sciences in which any outcome can 
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be attributed to a specific intervention. For example, 
if a modification in the class causes improvement 
in the examination results, other variables such as 
the students’ high motivation and awareness of that 
particular intervention might have been influential 
(4-8). Second, a curriculum is not like a medication 
to be used in a standard dose and then assess its effect. 
A curriculum consists of different component and 
is taught by instructors with different educational 
backgrounds. Finally, the interval between the time 
of learning and achievement of some outcomes such 
as an individual’s job performance in future is so 
long that the impact of curriculum in the person’s 
profession is unclear and in some cases unachievable 
(9). To overcome the first and second problem, we 
can make use of triangulation (4). Such approaches 
can be effective in elucidating the determinants, 
strengths and weaknesses of teaching-learning 
process (10). Regarding the implementation of a new 
curriculum, the assessment of the would-be doctors’ 
performance is not feasible. As a result, such curricula 
are evaluated up to the second level of Kirkpatrick’s. 
Since in most developed countries there have been 
some modifications in general medical curricula in 
the form of integration so that they have witnessed 
far-fetched achievements, we decided to evaluate the 
integration program comprehensively to find out the 

positive and negative aspects of this program.

Methods
This study is of a descriptive type performed 

through the triangulation approach. The statistical 
population consisted of medical students at basic 
sciences level, basic sciences professors and a number 
of clinical professors. The evaluation of the program 
covered the first and second levels of Kirkpatrick’s 
four-level evaluation model. At the first level the 
students’ satisfaction with the program was evaluated 
and the strengths and weaknesses of the program 
from the students’ points of view were determined. 
At the second level the rate of achieving educational 
objectives were evaluated through students’ self-
assessment, team assessment and examinations. 
Various instruments were employed for this 
purpose. The students’ satisfaction with education 
atmosphere was evaluated through Dundee Ready 
Educational Environment Measure, a standard 
questionnaire for this purpose. The questionnaire 
was first tailored to our integration program, then 
its validity was verified by experts and its reliability 
was found to be 0.82, using Cronbach Alpha. To 
determine the professors’ views, we employed a semi-
structure interview. Furthermore, to assess the rate 
of achieving the educational objectives, based on the 
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Table 1. Students’ viewpoints about the educational setting

No. Items
January, 
2009

November, 
2009

1 This educational system encourages me in active class participation. 72.7 35.9
2 Teachers are knowledgeable enough to teach courses in the integration program. 46.9 26.3
3 Teachers value the students’ viewpoints. 42.4 23.1

4 Presentation of the materials in the integration system results in my progress now and in future. 40.6 23.7

5 Courses are well scheduled in the integration system 78.8 43.2
6 Examination time is well scheduled. 97 59.5
7 Manner of presentation and arrangement of the integrated courses are boring. 15.1 56.9
8 In this system, teachers establish a good relationship with the students. 30.3 7.9
9 Education in this system reinforces my self-confidence. 51.5 30.8
10 For the education of each course in this system, a specific time period is assigned. 45.5 35.3
11 This education system emphasizes real learning. 60.6 28.2
12 I can put most of the materials in my long-term memory. 66.7 22.6
13 Professor advisors provide the students with proper education feedback. 63.6 52.6
14 The integration system has made me more interested in education. 56.3 15.9

15 The office of vice-chancellor for education has provided a proper situation for constructive criticism. 69.7 31.3

16 Teachers provide proper situations for constructive criticism. 59.4 15.9
17 Teachers give clear examples for learners’ better understanding. 45.5 15.4
18. Learning objectives in the integration system are clear for me. 45.5 11
19. Teachers proceed class sessions based on educational objectives. 45.5 21.1
20 Teachers are dissatisfied with this education system. 3 13.2
21 Despite the stresses in the new system, I enjoy more when participating in it. 69.7 20
22 The atmosphere of the class sessions motivates me more as a learner 84.8 42.2
23 The educational setting is favorable. 59.4 22.1
24 Long-term learning is more valued than short-term learning. 63.6 35.3
25 Education is more teacher-oriented. 9.1 17.8



objectives of each organ, we devised a questionnaire 
to be completed by the students. With the professors’ 
collaboration, a portfolio was prepared for each 
organ and the students completed the portfolios. The 
students’ satisfaction with the early clinical exposure 
programs was determined using a valid and reliable 
questionnaire. The collected data were analyzed, using 
SPSS software.

Results
Different instruments were employed to assess the 

integration program. The findings for each are as 
follows:
A. Evaluation of educational setting

The students’ viewpoints (January, 2009 and 
November, 2009) are shown in Table 1. To have of a 
better comparison regarding the students’ satisfaction 
with the educational setting only the percentage of 
proponents (disagree, partly disagree) is displayed. 

As the students’ viewpoints in these two succeeding 
periods show the program has improved and Pearson 
correlation confirms this, too (p value = 0.021).

B. Educational objectives
To evaluate the rate of achieving educational 

objectives, a questionnaire was prepared based on 
the Likert scale for each course and was distributed 
among the students. The collected data were converted 
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Figure 2. Rate of achieving educational objectives for cardiology course

Figure 1. Rate of achieving educational objectives for cardiology course
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into percentage of which the bar graph for the cardio 
course is given (Figures 1-3).

C. Early clinical exposure with the patient 
To learn the integrated courses better, the program of 

early clinical exposure with patient was implemented. 
For the evaluation of this program, a questionnaire 
was also developed and the students were asked to 
give their comments. The results are displayed in the 
figure 4.

D. Educational portfolio
One of the instruments which can determine 

the strengths and weaknesses of each course, the 

instructor who taught it and the topic which was 
taught is educational portfolios. To examine the 
students’ viewpoints, educational portfolios were 
prepared for all organs and the students were asked 
to complete them. Regarding the large volume of 
the portfolios, the result of the portfolio for the lung 
anatomy is presented here.

The students who completed the portfolios were 46 
of who over 50% recorded the learned points in the 
portfolios.

Learning mode: Over 50% of the students completed 
this part. Interestingly, most students stated drawing 
as the most significant way of learning and repeatedly 
emphasized this in their comments.
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Figure 3. Students, viewpoints on the cardiology course

Figure 4. Students, viewpoints about the quality of early clinical exposure with patient



Educational activities the students made use of for 
better learning:

•	 Sources introduced by the instructor (33 
cases)

•	 Internet (18 cases)
•	 Laboratory work (7 cases)
•	 Educational films (6 cases)
•	 Atlas, tape transcription, past handouts (4 

cases)
•	 Relevant articles (2 cases)

As it is evident, most students tend to consult the 
sources introduced by the instructors, followed by 
Internet, laboratory and films. Studying articles is the 
least type of sources referred to by the students. This 
refers to the fact that the students tend to make use of 
visual and practical sources more. This is predictable 
as the students have to study a large volume of 
materials in a limited period of time which has been 
mentioned in the part on free comments.

The students’ viewpoints about learning the course 
Most students expressed their satisfaction of being 

able to learn the topics. In spite of dissatisfaction in 
one or two cases, on the whole, the students believed 
the instructors were able to transfer the materials 
well, especially, through drawing. The students 
preferred this method over the other ones. However, 
most students believed that the process of teaching 
was fast and because of the large volume of the 
materials, they were not able to grasp the materials 
or take notes well. On the other hand, it seemed that 
the students were more concerned with taking notes 
than listening for comprehension. They repeatedly 
stated that if instructors provided them with the 
PowerPoint or some handouts, they would make use 
of the class time much better. In fact, in spite of the 
instructors’ effective method of teaching, tension for 
exam, note taking and missing some materials affect 
class productivity. On the whole, all students pointed 
out the large volume of the courses, too many class 
session and fast teaching pace.

E. Semi-structured Interview
One of the qualitative ways to examine the instructors’ 

viewpoints about the integration program is semi-
structured interview. For this purpose, some questions 
were prepared in advance and the instructors were 
interviewed. The following results were obtained.

•	Currently, only the timetable for courses has 
changed without any significant change in 
the content or even the slides presented by 
the instructors. So there is an urgent need for 
revising the content and methods of teaching.
•	As the teachers got involved in the integration 

program spontaneously and only with a change 

in the time of presenting the courses, there is no 
information about the adjacent departments 
and the method of teaching in them.
•	Practically, only the Anatomy and Physiology 

departments have been involved in the 
integration program. In the biochemistry 
course, there have been some changes only in 
the bio-molecules with no changes in other 
parts. Other courses should also be considered 
in the integration program.
•	Revision in the content of biochemistry course 

is essential.
•	The direction of the biochemistry course should 

be toward the applied version. This necessitates 
change in the board members’ attitude. In fact, 
the sequence of the topics has changed not the 
content. 
•	As there is no possibility for replacement and 

compensation in the program, the students 
encounter a lot of problems.
•	The exams are held as in the past without any 

change in the question items. There are, in fact, 
discrete items for each course which suggests 
no integration. So one of the priorities is the 
revision of the exam items.
•	The main objectives of the integration system, 

based on studies in colleges in other countries, 
should be decreasing the volume of course 
contents not increasing them. This has not 
happened yet.
•	Regarding basic sciences comprehensive exams, 

the courses need to match such exams.
•	Before starting the integration in Shiraz 

Medical School, the departments should have 
been provided with a report on the results 
of the integration system at Shahid Beheshti 
University of Medial Sciences.
•	The final results of the integration system 

could be judged after the first basic sciences 
comprehensive examination
•	The courses should, first, be presented pre-

clinically for two years to the students.
•	Both the previous and the present programs 

have significant weaknesses which should be 
removed.
•	Examinations have their own problems.
•	Presently, it is not clear what different 

departments expect from one another. The 
integration has only changed the timetable of 
teaching the topics.
•	For more precise assessment of this program, 

the results should be compared with control 
department such as pathology, …
•	Clinical biochemistry should be offered at the 

end of physiopathology or before work in the 
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internal department.
•	The leadership responsibility for each block 

should be given to one person.
•	There are a lot of problems in practice course 

exams. Some practice courses are, in fact, 
omitted.
•	For better coordination of offering different 

courses, they should be planned again.
•	Some courses such as pathology and 

histology are more amenable to integration. 
So the integration of such courses should be 
considered.

Discussion 
An educational curriculum is an important factor 

of an educational system. It needs to be modified 
and revised based on the society requirements, fast 
development of the science and technology and 
their application. Accredited universities throughout 
the world have made modifications in their medical 
curricula in different ways.

In a study in Seri Lanka, DREEM was used as an 
important instrument to examine the educational 
settings in the three preclinical, Para-Clinical and 
clinical phases (11). In a study in a medical college 
in Sweden on assessment of the educational setting 
after a reform in the curriculum, it was found that 
the educational environment was very good and got 
better over time. However, there were only some items 
which still were not good such as supporting systems 
to help students overcome their stress, feedback, and 
constructive criticism from instructors (12). 

As shown in Table 1, the educational environment, 
after curriculum modification, has become more 
favorable over time. There are still some problems 
including teacher-oriented education, time-table 
for organs, feedback from professor advisors to the 
students on educational condition, time-table for 
examinations, etc which will improve over time and 
with more attention by education officials.

In a review study of 77 articles on self-assessment, 
it was found that although the relationship between 
self-assessment and proper clinical performance has 
not been examined yet, self-assessment, together with 
feedback can determine the strengths and weaknesses 
of a program (13).

The students offered some suggestions and 
comments in their portfolios which provided the 
necessary feedback for the teachers to improve 
their methods of teaching. A study in Maastricht 
College in the Netherlands suggested that portfolios 
are good adjunct assessments for the first years of 
medical education. Another study in Sweden showed 
that portfolios are preferred by the students and 
instructors can also trust portfolios for their students’ 

assessments (14). 
The feedback from the results of these portfolios to 

instructors can foster students’ learning. The students’ 
viewpoints about the anatomy course, lung organ, are 
given below:
•	Instructors should be justified.
•	The volume of topics for each session should be 

less. A larger volume makes teachers teach faster 
and this results in less comprehension. (There are 
too many terms in this section.)
•	Teachers should not be too formal. Sometimes 

humor is necessary.
•	Teachers speak too fast and do not let students 

interact with them well.
•	The method of presenting the topics is very good 

but there are too many sessions per week.
•	Teaching through drawing is excellent.
•	Students should study some articles and present 

them for ten minutes in class. (more students’ 
participation)
•	 Method of teaching is excellent.
•	Teaching through drawing is much better than 

using slides. 
•	Teachers should slow down their teaching pace.
•	The volume of the materials should be decreased.
•	The students should be provided with handouts, 

PowerPoint, and slides.
•	More pictures should be included in the 

PowerPoint.
•	The topics should be presented at patients’ 

bedside.
•	More repetition by teachers
•	Pictures and images with more resolution
•	Taking quizzes and more time to answer them
•	Films help more.
•	More use of early clinical exposure with patients  

The concept of integration, as theory with practice 
and systematic unity of scientific materials, is 
supported by most education experts, particularly in 
medical sciences. However, it seems that the present 
activities in the form of integration need more 
evaluation and modification in order to achieve the 
intended objectives.
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