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Abstract
Introduction: At the present time, four tests including key features, clinical reasoning, puzzle, and scenario writing are among the most well-known tests frequently 
used in training and assessing medical students. Medical Students who are spending their internship are the main targets of the clinical reasoning tests. Research has 
shown that, in terms of expertise level, the mental scripts of this group of students are categorized as intermediate (compared to two levels of students and residents). 
That is, different forms of tasks could activate different aspects of their mental scripts. The purpose of this study is to investigate the script-based reasoning of the 
intermediate group when facing different clinical reasoning tests and compare it with the reasoning of the expert and novice groups. 

Method: The way of reasoning in 45 students in different levels of expertise (15 residents as experts, 15 interns as intermediate individuals, and 15 students as novices), 
when facing clinical reasoning tests, was explored using the "Think aloud method". 

Results: The results of exploring the script-based clinical reasoning of the intermediate, expert, and novice groups when facing clinical problems showed that the 
script-based clinical reasoning of the intermediate group is sensitive to the type of the test. 

Discussion: Currently, many efforts have been made to design different forms of clinical reasoning tests. This result of this study could introduce a new approach in 
designing clinical reasoning tests based on which the examinee's characteristics are taken into account by those who are interested in this area. 
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Introduction
The first studies on specifying the nature of clinical reasoning 

began with the question of how expert physicians, compared with the 
novices, reason. In other words, the question “how different expert 
physicians are from novice physicians” has always been related to the 
issue of clinical reasoning [1-7]. 

Along with the efforts taken by researchers in explaining the 
clinical reasoning by experts and novices, attention was drawn to a 
new concept of reasoning and decision making which was previously 
introduced by the researchers in psychology. This concept, known as 
“script”, explains how the knowledge structure is stored in mind [8,9]. 
Based on the theory of script, clinical reasoning means the ability of a 
physician to recover the mental scripts related to the clinical condition 
he/she faces with. The formation of mental scripts begins immediately 
after the first clinical confrontations of a medical student. Therefore, the 
qualitative and quantitative promotion has a direct linear relationship 
with expertise [8,10] so that the variety and content quality of the 
scripts in experienced physicians are more than the novices [10-16]. 

It was also found that recovery of a script content of the 
intermediate group was obviously affected by the type of task it faced 
so that every task led to activation of the type of script which was 
different from the activated script in terms of content [17,18]. This 
phenomenon known as scattered knowledge [16] means that all the 

illness-related knowledge that are necessary to diagnose and manage 
the illness exist in the mind of an individual from the intermediate 
group, but since they are saved apart from each other and not related 
to each other, when confronting with the illness, they are not recovered 
simultaneously, because different parts of the existing clinical knowledge 
in the minds of individuals in the intermediate group are not integrated 
and are stored in their minds as separate pieces and unrelated to each 
other [18]. In other words, their scripts are not tuned to confront the 
real clinical conditions. In contrast, when an expert confronts with a 
related clinical condition, all the required pieces of information related 
to each illness are recovered simultaneously and this is what is expected 
from the concept of a rich script. In other words, the formation of a 
clinical script results from the relationship between the necessary pieces 
of information about a clinical condition so that when necessary, all this 
information is activated and recovered simultaneously [8]. Therefore, 
the recovery and activation of the expert’s script is not affected by the 
type of the task he/she is dealing with. 
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Research population 
In Iran, the General Medical Professional Doctorate Program has 

a 7-year training program divided into two phases, preclinical and 
clinical. The preclinical phase and the clinical phase last 4 and 3 years, 
respectively. The graduation condition for the students is to pass the 
two phases mentioned above and present their theses at the end of 
the clinical phase [35]. There are also academic programs for general 
physicians who like to continue their education in a special medicine 
course. The general physician who studies internal medicine residency 
program will be considered as an internist [36].

The participants in this study included the first-year students 
of clinical phase as the novice group, the students of the last year of 
clinical phase as the intermediate group, and the students of the third or 
the fourth year of residency of internal diseases of Medical University 
of Hormozgan as the expert group [8,14-18]. The reason the internal 
diseases expertise was chosen is that the educational area of the internal 
diseases is wider than that of the other expert courses and the clinical 
issues are similar to the issues taught and practiced in levels of general 
physician program [8,14,15,17,18,36-44]. The sampling was performed 
on a voluntary basis [45] from among the students which had no 
problems regarding their academic achievement [37,38,46,47]. In all 
three groups of expert, intermediate, and novice, 15 individuals were 
interviewed. 

The source of the clinical reasoning tests used in the 
study 

The questions used in the study were chosen among the standard 
questions of key features, script concordance test, clinical reasoning 
problem, Comprehensive Integrative Puzzle (CIP), and scenario writing 
[48]. The overall reliability index of the questions was 91.0. The validity 
of this class of questions has been investigated based on the agreement 
of an elite's panel consisting of 15 different expertise from 15 medical 
education universities in Iran. In order to select the questions among 
the existing questions in this source, the item difficulty level index 
was used. Since the most appropriate difficulty index for a question is 
recommended to be 5.0 [40,49,50], therefore, among the existing tests 
in the mentioned test bank, two KF questions, two CRP questions, two 
SCT questions, one Scenario question and one Puzzle question with the 
difficulty level between 5.0 and 56.0 were selected and used.  

Process
In this study, the ‘thinking aloud’ method was used in order to 

collect and analyze the information related to participants' mental 
script [46]. Think aloud method is one of the most effective methods 
to evaluate and explain the mental processes in high levels of cognitive 
areas such as problem solving and reasoning [46,51]. Doing these 
processes requires involving the active memory whose content can be 
verbalized [46]. The verbal product of this part of memory which is 
produced as the interviewee is solving the problem is called 'protocol'. 
By analyzing the protocol, the thinking process during problem solving 
could be explored [46,51-54]. Besides explaining the thinking process 
during problem solving and reasoning, it could be also possible to 
compare the thinking process of different expertise groups during the 
reasoning about a common issue [15,46,47,51,55]. Therefore, every 
participant in the three levels of students (novice), intern (intermediate), 
and resident (expert) was given a set of clinical reasoning questions 
including scenario writing, Puzzle, KFT CRP, and SCT and asked to 
read every question aloud and say his/her thinking while solving the 
test. Before beginning, the process of think aloud was practiced will 

Evaluation of clinical reasoning
Along with the explanation of the nature of the clinical 

reasoning and the expertise process, the ways to evaluate the ability 
of the clinical reasoning was also considered. This attention is 
due to the fact that the clinical performance  of physicians as the 
consequence of their clinical reasoning method and their role to 
increase or decrease the diagnostic errors were considered [1,19-
22]. The ways to evaluate this skill were invented [1,19]. These 
studies led to designing some clinical reasoning tests some of the 
most frequently used of which include: Key Features Test [19,23-
28]. Clinical Reasoning Problem (CRP) test [28-31], Comprehensive 
Integrative Puzzle (CIP) test and [30,32] Scenario test [28,30]. 
These tests are used on large scale with the aim of promoting the 
capability of the students’ clinical reasoning in at university and at 
national level. The ability of the tests in creating distinction between 
different levels of expertise has frequently been proved in different 
studies [19,28,30,31,33,34].

The point which is still unanswered in designing this type of 
tests was that how much attention is paid to the characteristics of the 
audience group of the clinical reasoning tests, who are usually medical 
students in intermediate levels? As mentioned in the introduction, 
the result of the studies investigating the intermediate group’s clinical 
scripts aimed to explain the expertization process and showed that the 
clinical knowledge structure stored in the mind of this group of students 
is scattered [17,18]. This feature is responsible for the condition that 
the script of the students at this level of expertise is represented in a 
different way in terms of the type of the question or the task they face 
with [17,30]. Since the clinical reasoning tests have different formats 
and types, it is possible that, like different tasks, they recover different 
parts of the group’s clinical reasoning's script. Therefore, it seems that 
the clinical reasoning tests do not have a similar role in representing the 
mental scripts of the intermediate group. 

One way to test this claim is to explain the way the intermediate 
group performs the script-based clinical reasoning when facing 
different reasoning tests and compare the explained scripts patterns 
resulted from different tests. Such a study must be planned in a way 
that two groups from higher and lower levels, Saied the experts and the 
novices, participate in the study at the same time. The reason the two 
groups of novices and experts are mandated to be present along with the 
intermediate group is simultaneous comparison of the way each group 
performs clinical reasoning. According to the mentioned studies, it is 
predicted that changing the test will not have any effects on the way of 
clinical reasoning and consequently on the quality of the mental scripts 
of the two groups of novices and experts. Regarding the explanations 
about the intermediate group’s characteristics, it is predicted that the 
different clinical reasoning tests used in this study have a different 
impact on the representation of the mental scripts of the intermediate 
group, and proving this phenomenon can signify the necessity of using 
more than one test in the evaluation of clinical reasoning of this group 
of physicians

In the current study, the researchers intend to explain the pattern 
of the clinical reasoning of the intermediate, novice, and expert groups 
in confronting with different formats of the clinical reasoning tests, 
compare the result with the pattern of the expected clinical reasoning 
in these three groups, and finally explain the role of changing the 
test format on the quality of the clinical script of different groups of 
expertise. 
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every one of the participants with a non-clinical test. All the protocols 
were recorded, transcribed and typed for content analyzing. 

Content analysis
In the next stage, it was decided that the protocols would be 

compared with a psychological model. The base pattern used in this 
comparison, the Illness Script Processing, was adapted from the script 
theory [7,8,33,34,56]. The model of script processing shows that the 
selection of every script by a physician is done in a three-stage process 
[57]: Activation [33,34]; Verification; [57]. Confirmation; [57]. So, in 
order for the protocol to be comparable with the base model, a coding 
scheme was prepared (Appendix 1).

In the next stage, the amount to which the protocol matches the 
pattern was quantified (Appendix 2). Two main goals the researchers 
had in mind by quantification were:

• Making objective the amount of adaptation of the protocol with the 
base pattern; 

• Comparability of the protocols resulted from different groups with 
each other;

After quantifying the amount, the protocol matches the base model, 
using statistical comparative methods to know the impact of "expertise 
level" and " the type of clinical reasoning test (task) on the way of 
participants' reasoning (166, 168 and 169) [49,58,59]. 

Results
In the present study, 45 medical students in different levels of 

expertise (15 residents considered as experts, 15 interns as intermediate 
level, and 15 trainees as novices) were faced with clinical reasoning tests 
and their mental process was analyzed. 

Table 1 shows the script process average score resulted from 
different clinical reasoning tests taken by the intern (intermediate) 
group. The lowest and highest scores belong to the scenario test and 
puzzle test, respectively.

Table 1 also shows the average script process score of the novice 
and expert groups when faced with the clinical reasoning tests are 
not significantly different (P-value>0.05). However, it was shown that 
the average script process score of the intermediate and expert group 
when faced with the clinical reasoning tests are significantly different 
(P-value= 0.03) and the paired comparison of the script process score 
of the intermediate group, when faced with the clinical reasoning tests, 
showed that the script process average scores of KF, CRP, puzzle and 
scenario range from 2.93(0.25) to 5.5(0.57) and are not significantly 
different from each other (Table 2).

Till now, results showed that just three tests, CRP, KF and puzzle 
induce higher quality of illness script in comparison to scenario test. 
In continuation to the analysis plan, it was decided to determine which 
of these tests are more appropriate for the group. So, the test score 
achieved by intermediate group in each three test was compared to that 
of the other two groups to know which of them is/are able to distinguish 
intermediate participants from the other groups. 

As observed in Table 3, the average scores of KF test are close in 
all three groups. The results of the Post hoc stage after the variance 
analysis showed that the average scores of the two groups novice and 
intermediate are equal (p=0.12) and lower than that of the expert group 
(P= 0.012) (Table 4).

Table 5 shows the CRP test average score in novice, intermediate, 
and expert groups. The results of the Post hoc phase after the variance 
analysis showed that the average scores of these three groups are 
significantly different from each other (Table 6). 

Table 7 shows the average score of different expertise groups 
resulted from the puzzle test. The results of the Post hoc phase after the 
variance analysis showed that the average scores of these three groups 
are significantly different from each other (Table 8).

Clinical 
reasoning tests

Mean (SD) in 
Novice

Mean (SD) in 
Intermediate

Mean (SD) in 
Expert

Total Mean 
(SD)

Scenario 0.56 (0.9) 2.93(0.25) 6.9 (0.75) 2.93(0.75)
Puzzle 1.01(0.89) 5.5(0.87) 7.4(2.3) 5.54(0.25)
CRP 1.03(0.3) 6(0.71) 8(0.22) 6(0.87)
KF 1.41(0.17) 5.5(0.57) 8(2.2) 5.52(0.71)

P-value 0.9 0.03 - 0.09

Table 1. The mean and standard deviation of script process score of novice, intermediate 
and expert groups when faced with the clinical reasoning tests

Clinical reasoning tests KF CRP Puzzle Scenario
Scenario 0.001 0.001 0.001 -
Puzzle 0.45 0.65 - 0.001
CRP 0.1 - 0.65 0.001
KF - 0.1 0.45 0.001

Table 2. Compression of means of script process score resulted from clinical reasoning 
tests in intermediate group

Groups Mean SD
Expert 98.43 26.95

Intermediate 86.8 19.35
Novice 52.66 10.69

Table 3. Mean and standard deviation of KF score in expert, intermediate and novice groups

Groups Expert Intermediate Novice
Expert 0.012 0.08 -

Intermediate 0.12 - 0.08
Novice - 0.12 0.012

Table 4. Compression of means of score resulted from KF in expert, intermediate and 
novice groups

Groups Mean SD
Expert 63 14

Intermediate 28 11.49
Novice 19 11.38

Table 5. Mean and standard deviation of CRP score in expert, intermediate and novice 
groups

Groups Expert Intermediate Novice
Expert - 0.019 0.04

Intermediate 0.019 - 0.017
Novice 0.04 0.017 -

Table 6. Compression of means of score resulted from CRP in expert, intermediate and 
novice groups

Groups Mean SD
Expert 9.87 1.29

Intermediate 4.47 1.21
Novice 2.09 0.64

Table 7. Mean and standard deviation of Puzzle score in expert, intermediate and novice 
groups
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Novice group (clerkships)

The script scores of the novice group are equal in all of the four 
tests. As the results related to this group faced with different clinical 
reasoning tests shows, they have a similar performance when faced with 
different clinical reasoning tests. 

As mentioned in the results section, the novices’ script process 
average score ranges from 56.0 to 4.2 when faced with different clinical 
reasoning tests.  This range, compared to the variation range of the 
script process average score being 9.6 to 8, is significantly different. This 
study showed that the novice’s information lacks a sufficient amount of 
clinical knowledge. Therefore, when the novices are confronted with the 
clinical reasoning conditions, they cannot relate the existing indications 
in the aforesaid situations to the little amount of clinical information 
in their script. In other words, considering the scripts which are 
clinically weak, the process of the novice’s mental scripts will not be of 
sufficient quality. This study showed that increasing experience through 
increasing the clinical content of mental scripts can enhance the 
process of novice groups’ scripts [13,16,64]. Besides, the average scores 
and components of the script process of the novice group did not prove 
any significant difference when they were faced with different formats 
of the clinical reasoning tests. In other words, different designs or tasks 
do not affect the novice’s performance in terms of script process quality 
presented. This finding in apparently similar to the result achieved for 
the expert group. The performance of the expert group was not affected 
by changing the test type. It must be noted that the quality of the expert 
group’s reasoning is totally different from that of the novice group’s 
reasoning and they are indeed in contrary of each other. 

Intermediate group (Interns)

After exploring script-based clinical reasoning pattern of the 
intermediate group when faced with the clinical reasoning tests, it 
was observed that the script process scores of the intermediate group 
in the three CRPT, KFT, and puzzle tests are equal to each other but 
higher than the score resulted from the scenario test. This result is of 
importance in two parts:

Part A: In the present study, it is concluded so far that the test type 
does not impact the script process score of expert and novice groups. 
So, expert and novice individuals act the same when faced with different 
tests, except that the script process score are high in the expert group 
and low in the novice group. In contrary, it was observed that the script 
process score of the intermediate group, when faced with the four CRP, 
KF, scenario, and puzzle tests, is between 93.2 and 6 based on the results 
of Table 2 which is, however, less than that of the expert group and 
more than that of the novice group when faced with the same three 
tests. In a study where the script quality of three novice, intermediate 
and expert groups was investigated through counting the essential 
clinical content in each group, it was found that the intermediate group 
members selected from among the second-year trainee students with 
an average of 5.5 years of clinical experience had a quality between the 
two poles of expert and novice groups [17]. Another significant result 
of the study was proving the direct positive relationship between the 
scripts of two novice and intermediate groups and the number of cases 
they had in real setting with the same conditions. This finding reaffirms 
the significant role that experience plays in forming and enhancing 
mental scripts and in developing novices to the same status where the 
intermediate and expert groups are. On the other hand, this proves the 
finding of the present study where the script process average score of 
the intermediate group is higher than the novice group and lower than 
the expert group [5,13]. 

Discussion
First of all, the results of the study are summarized as follows:

1- The script process average scores of the expert group in all of the 
four tests do not show any significant difference.

2- The script process average scores of the intermediate group in all of 
the four tests do not show any significant difference.

3- The script process scores of the intermediate group in the CRP, 
KF and puzzle tests are not significantly different, but they are 
significantly higher than the script process average score of the 
scenario test.

4- From the four clinical reasoning tests of the study, the only test that 
was not able to distinguish two groups of participants (intermediate 
group and novice group) from each other was the KF test.

The results are discussed more as follows.

The expert group (residents of internal medicine)

As the results related to this group of physicians faced with different 
clinical reasoning tests shows, they have a similar performance when 
facing with different clinical reasoning tests. 

The script process average scores of the expert group did not prove 
any significant difference when they were faced with different formats 
of the clinical reasoning tests.   In other words, Experts show the script-
based reasoning feature in a higher quality compared to other levels of 
expertise. It was observed in the findings that the expert’s script process 
average score ranges from 9.6 to 8 when faced with different clinical 
reasoning tests. ¬ Since the minimum and maximum scores defined 
fir the script extracted from the participants’ thinking are respectively 
0 and 9, it can be easily realized that the script score quality resulted 
from the expert’s thinking, when faced with different clinical reasoning 
tests, it was close to 9. In a study carried out on 235 novices and 90 
experts aimed at investigating the effects of concurrent “complexity 
of the method of presenting the clinical case”, “reward”, and “clinical 
experience” on the accuracy of doctors’ diagnosis, it was concluded 
that the expert physicians’ performance is only affected by clinical 
experience in medicine, and such factors as rewards and complexity 
of the method of presenting the clinical case (task transformation, as 
exists in the present study) can not affect the experts’ performance [60-
62]. On the other hand, the expert’s diagnosis accuracy and speed do 
not change even when the task format changes [14]. 

In present study it was also proved that the variety of clinical 
reasoning tests design does not prove any impact on the performance of 
the expert in terms of the quality of the introduced script.  This finding 
shows that the expert has a feature called “performance consistency”. 
This feature has been referred to as “Robustness” in some studies related 
to expertise [60]. Performance robustness means that expertise is not 
simply affected by the conditions. On the other hand, not only does the 
consistency feature indicate that the expert’s performance is not affected 
by the conditions he/she is faced in decision-making situations, but 
also it shows the high quality of the expert’s performance in different 
situation compared to other levels of expertise [1,7,8,13,17,63]. 

Groups Expert Intermediate Novice
Expert - 0.011 0.02

Intermediate 0.011 - 0.001
Novice 0.02 0.001 -

Table 8. Compression of means of score resulted from Puzzle in expert, intermediate and 
novice groups
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Part B: Another result achieved in in the present study is the multiple 
performance of the intermediate group when faced with different types 
of test [5,17,18]. That is, statistically speaking, there was no significant 
difference between the intermediate group’s script process average 
scores when faced with the three CRP, KF, and puzzle tests. In other 
words, the script process quality of the intermediate group when faced 
with these three tests was the same and the script process average score 
of this group when faced with these three tests was in between the script 
process average scores of expert and novice groups when faced with the 
three tests. On the other hand, from the cognitive point of view, these 
three test types are considered to be task. Moreover, it was observed 
that the intermediate group’s script process average score when faced 
with the scenario test is significantly different from the script process 
average score when faced with the three tests and is lower. This is the 
fact while as shown, neither the expert group nor the novice group had 
such a dual performance when faced with the tests, and functioned the 
same when faced with the tests.   

Conclusion 
Since the intermediate groups are mainly considered as the 

primary targets of evaluation in clinical reasoning tests, any results 
which indicates this group is affected by the test type is of great 
importance.   Three CRP, KF, and puzzle tests are at the same level in 
terms of script process score induced in this group. In other words, 
the script process qualities of the intermediate group resulted from 
each CRP, KF, and puzzle tests are similar to each other.   In principal, 
in cognitive point of view, they are considered a similar task. On 
the contrary, the script process quality resulted from the scenario 
test in this group is significantly less than the other tests. It must be 
noted that besides the low ability of the scenario test in inducing the 
intermediate group’s mental script, the script process average score 
of the intermediate group achieved in this test is again significantly 
higher compared to that of the novice group.

 In this section, two important questions are posed: 

A) The first question is that besides the poor ability of the scenario 
test in inducing the mental script of the intermediate group, whether 
this test could be recommended as an appropriate test to evaluate the 
intermediate group? 

As seen in the results, the script process average score for the 
intermediate group when faced with the scenario test tend to the lowest 
number in the scoring scale. Maybe if the script average score of this 
test were investigated alone and not at the same time with the other 
three tests, this conclusion that the script average score resulted from 
this test is increasing from the novice group to the expert group would 
confirm the appropriateness of this test for the intermediate group and 
would introduce it as a good test in terms of having distinguishing 
features among the scripts of three novice, intermediate, and expert 
groups. However, one feature of this study is to concurrently investigate 
the reasoning method of the three groups when faced with the four 
clinical reasoning tests, and the results have shown that the script 
process quality induced by the three CRP, KF, and puzzle tests into 
this group is significantly higher than that of the script induced by the 
scenario. Considering the duality of the intermediate group behavior 
against the different formats of clinical questions, it can be concluded 
that the specific format of the scenario test cannot activate and process 
the intermediate group script into the quality  expected. This format 
is not appropriate for the intermediate groups in which the disease-
related information is scattered. So, it is not able to activate all parts 
of the mental scripts of the intermediate group.   However this does 

not mean the inappropriateness of this test for this group because the 
script process score resulted from this test is between the two novice 
and expert levels. Besides, it seems that this test can be used depending 
the main goal of clinical education. For example, if the purpose of 
clinical reasoning evaluation is to determine the student’s position in 
the evolving process of clinical scripts, it is better, while understanding 
the script non-uniformity theory at this stage of education, to use tests 
which are able to induce the students’ mental script such as puzzle and 
CRP. But if the purpose of evaluation is to facilitate and accelerate the 
students’ mental script at this level of education, it is better to use the 
scenario test. The results of the study may be considered as to confirm 
the necessity of using more than one test in assessing the clinical 
reasoning of intermediate group of physicians as it were previously 
suggested by the other researchers [65,66].

B) The second question is that whether one test, among the tests at 
the same level in the intermediate group i.e. CRP, KF, and puzzle tests, 
could be selected as the most appropriate test for this group?   

It would be expected that the average scores in CRP, KF, and puzzle 
tests in the intermediate group and the novice group is significantly 
different. It means that a test could differentiate a level of expertise from 
its lower level. So, if it would be found that a test has no the ability, 
it should not be considered as an appropriate test because it cannot 
distinguish this group from other lower ones. 

The results of this study could be also academically useful, especially 
for clinical teachers. Clinical teachers are well aware of the fact that 
designing the clinical reasoning tests is a process requiring a lot of time 
and accuracy. A clinical professor who intends to design the questions 
of a clinical reasoning test in any format needs to receive related and 
complicated training which still does not completely guarantee his 
success in designing this type of tests. On the other hand, the number 
of studies which frequently publish in order to verify different kinds of 
the existing tests or to design new types is increasing [19,23-32,67]. It 
seems that studies similar to the present study can limit the number of 
choices a professor faces as the clinical evaluator and therefore, help him 
overcome the confusion in choosing the best format and understand 
what role each test type has in representing the clinical knowledge of 
this group of test takers. Also, if the studies prove that all the existing 
tests are similar in terms of the type of reasoning they induce, the doubts 
on possible superiority of one test over another in the evaluators’ mind 
will be eliminated. It could also introduce a new approach in designing 
clinical reasoning tests based on which the examinee's characteristics 
are taken into account by those who are interested in this area.

Suggestions
The results of student evaluation, as the final stage of the planning 

process of teaching, are a reflection of education quality of different 
aspects of the curriculum. On the other hand, the results of evaluations 
are considered a point of departure for making change and enhancing 
the quality of different components of curriculum. Using the clinical 
reasoning tests in the curriculum of students in the clinical level 
indicates the fact that the students’ clinical reasoning is one of the 
important goals of their clinical education. Therefore, based on the role 
the evaluation of clinical reasoning tests in activating different parts of 
the clinical knowledge of the intermediate groups (interns), suggestions 
can be made as to choose an appropriate educational approach in this 
group of students at this clinical level.   The educational suggestions 
made based on the results achieved in this study must indeed include 
strategies to increase the consistency of the clinical knowledge of the 
intermediate group. Different studies have suggested that increasing 
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the number of clinical confrontations in the real educational settings 
is the key to develop from the novice level to the expert level [1,17,68]. 
The consistency of the student’s mental script will only be achieved 
by his/her frequent clinical experience. In this regard, some studies 
have suggested the students’ early exposure to the clinical context as 
an accelerating way of reaching expertise. Based on the present study, 
it seems that the facilitating and accelerating the way of reaching 
expertise in medical students is not possible through providing early 
exposure only. However, confronting the appropriate clinical reasoning 
tests is also a good way to activate all necessary component of a related 
mental script and develop its consistency. 
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