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Background: The development of clinical teaching necessitates the use of novel and 
appropriate clinical evaluation methods. In the meantime, the use of new evaluation approaches 
that enhance learning at the same time has been recommended. This study aimed to compare 
the effect of the two new evaluation methods of direct observation of procedural skills (DOPS) 
and short clinical evaluation exercise (Mini-CEX) with the conventional evaluation method on 
clinical skills of forensic medicine residents.

Methods: This is a randomized trial performed among forensic medicine residents. Using 
Cochran's formula, the minimum sample size was calculated to be 25 individuals per group. 
All the residents were randomly divided into either the experimental or the control groups. 
After training and evaluation, the experimental group was tested using the DOPS and Mini-
CEX methods three times during the course, and the control group was evaluated using the 
conventional method. The basis for the evaluation of the procedures (physical examination 
and autopsy) in both groups was the valid and reliable checklists prepared by the researchers. 
The results were analyzed using descriptive and inferential statistics (e.g., the Chi-square and 
independent t-test). 

Results: There was no significant difference between the two groups in terms of demographic 
variables such as age, sex, and grade point average (GPA) (P>0.06). The means of total scores 
were significantly higher in the experimental group (using the Mini-CEX and DOPS methods) 
than the control group (conventional method) (P<0.0002).

Conclusion: The use of new evaluation methods of DOPS and Mini-CEX improved the 
clinical skills of forensic medicine residents. Therefore, it is recommended that resident 
training centers use these two methods of assessment, together with other methods, to evaluate 
clinical procedures and boost forensic residents' learning.
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1. Introduction

ll forensic medicine residency curricula 
are dedicated to clinical education, and 
one of the critical and challenging issues 
in clinical education is residents’ educa-
tional evaluation in the field. Evaluation 

is one of the most important tasks of a clinical professor. 
With proper evaluation, we can identify the strengths 
and weaknesses of education, and by reinforcing the 
positive aspects and removing the flaws, we can take a 
step toward developing and reforming the educational 
system [1, 2]. Effective evaluation not only motivates 
forensic medical residents but also assists instructors 
in evaluating their performance. Combined with feed-
back, it can be useful in enhancing learning skills. Be-
cause of changes in clinical education approaches, the 
necessity of using new assessment methods is becom-
ing increasingly clear [3].

In a study conducted in a school of nursing in the 
southern states of America, it was found that the clinical 
evaluation methods were not revised in 45% of colleges 
for 5 years, 35% of colleges for 6-10 years, 17% of col-
leges for 11-15 years, and 3% of colleges for more than 
15 years [4]. Also, a study in Tehran nursing faculties re-
ported that 62% of nursing students believed that clinical 
evaluation factors and conditions were not satisfactory 
for all nursing students [5].

Experts have been searching for valid methods for 
years to evaluate students’ clinical performance effec-
tively. Evaluation methods with their feedbacks, and 
evaluating complex cases in the traditional assessment 
of students, have also promoted learning. For evaluation 
in the clinical setting, different methods such as perfor-
mance observation, 360-degree evaluation, simulated 
clinical test, task set method, objective structured clinical 
examination (OSCE), short clinical evaluation exercise 
(Mini-CEX), and direct observation of procedural skills 
(DOPS) are used [6, 7].

DOPS is a method for evaluating and providing feed-
back on practical skills. In this method, the observa-
tion and evaluation of clinical skills are performed by 
the resident on a real patient, and in each procedure, the 
evaluator is different. Each test is conducted on an es-
sential practical skill. Each test is held 4-6 times a year. 
Venipuncture, intravenous injection, peripheral and cen-
tral venous blood sampling, electrocardiography, and ar-
terial blood sampling are among the procedures that can 
be evaluated by DOPS [8, 9].

Another essential way to assess the clinical skills of 
students or residents is Mini-CEX. It is a test for evaluat-
ing clinical skills and giving feedback on performance at 
the same time. The instructor observes the trainee while 
operating, examining the body, taking history from the 
patient or the relatives, and reporting his or her diagno-
sis and plan. Applications of this method include history 
taking, physical examination, professional behavior, 
clinical judgment, communication skills, organization, 
and efficiency [10, 11].

Both Mini-CEX and DOPS methods for each pro-
cedure are run in three steps with a specified time in-
terval. At the end of each step, the evaluator observes 
the student or resident during the procedure and gives 
feedback to the student or resident and points out the 
strengths and weaknesses of the trainee. At the end of 
the third stage of evaluation, the evaluator determines 
the student’s or resident’s performance score using a 
structured form and then gives feedback [12, 13]. It 
usually takes about 15 minutes for the test and 5 min-
utes for feedback. All the skills in the form are scored 
based on a 6-point scale. According to the results of the 
research, the usual evaluation of residents or students 
is limited to subjective information and lacks careful 
evaluation of their clinical skills [14, 15].

The results of the study showed that 62% of male 
students and 82% of female students believed that all 
skills could not be evaluated through conventional 
evaluation, and this dissatisfaction can be a deterrent 
to learning [16].

No studies have been published in Iran to investigate 
the impact of the implementation of the DOPS and Mini-
CEX methods on the assessment of clinical skills of fo-
rensic medicine residents. Because of the limitations of 
conventional evaluation methods and lack of literature 
on the impact of novel evaluation methods on residents’ 
clinical skills, the present study aimed to compare the 
effect of the routine evaluation method with the two new 
evaluation methods of DOPS and Mini-CEX on the clin-
ical skills of forensic medical residents in Tehran, Iran.

2. Materials and Methods

This study was designed as a randomized trial after ob-
taining permission from the Legal Medicine Organiza-
tion of Tehran Province. All forensic medicine residents 
of three medical sciences universities of Tehran, Iran 
(e.g., Tehran, Iran, and Shahid Beheshti) from 4 years 
ago who were taking autopsy courses were randomly as-
signed to the control or experimental groups (n=25).
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Five clinical instructors (forensic specialists working 
in the autopsy room) were also randomly assigned to 
the experimental and control groups. Forensic medical 
residents and instructors were allowed to withdraw from 
the study at any time when they did not wish to con-
tinue. The procedures used in this study were as follows: 
Mini-CEX method for evaluating skills (i.e., cadaveric 
examination report, history-taking from relatives, intern 
training) and DOPS method for assessing practical skills 
(i.e., cadaveric peripheral vein blood sampling, cadaver 
appearance examination, bone and skin incision, and in-
ternal organs examination).

The study had two general phases: a) preparation of 
tools and training of trainers and b) implementation of 
the evaluation program. In the first phase, before the 
evaluation, the required training protocol for these two 
new methods was provided, and the experimental group 
instructors were trained during a 2-hour workshop.

In the second phase, forensic medicine residents in 
the control group were evaluated based on the conven-
tional method of forensic autopsy in Tehran Province, 
and the experimental group was evaluated based on the 
DOPS and Min-CEX methods. In the traditional meth-
od, the resident’s skill is usually subjectively judged by 
the instructor during the general skill training course, 
and it is scored accordingly. In the experimental group, 
the clinical performance of forensic medicine resi-
dents was evaluated using the checklist-based evalua-
tion method. The evaluation steps in the experimental 
group were as follows:

A) First stage: observing skills in 15 minutes and giv-
ing feedback in 5 minutes

B) Second stage: repeating the first-stage after two 
weeks (emphasis on the resident’s strengths and weak-
nesses)

C) Third stage: repeating the first stage after four weeks 
and give the final score to the control group.

Six procedures were evaluated in only one step. The 
final evaluation of the forensic medicine residents in 
both groups was performed based on an already pre-
pared checklist by the researchers. A score of zero 
means that the resident did not perform appropriately 
for the procedure; other scores were as follows: 1) 
lower than expected, 2) borderline, 3) as expected, 4) 
higher than expected.

To evaluate the psychometric properties of the check-
lists, we performed an extensive library, and electronic 
search on how each procedure was performed, and an 
initial draft of the checklist was prepared for each pro-
cedure. The draft was then given to ten forensic faculty 
members from Shahid Beheshti, Iran, and Tehran uni-
versities of medical sciences.

After applying expert opinions, the final tools were 
prepared under the supervision of the executor. Ten 
experts approved the content validity of the tools, and 
Lawshe’s minimum content validity ratio (CVR) was 
0.64. On this basis, the items obtaining the required 
score were chosen. The content validity index (CVI) 
of above 0.75 was considered appropriate for the ques-
tions. If CVI was 0.65-0.75, the questions were revised 
by the experts, and the questions that scored less than 
0.65 were not accepted.

In this study, inter-rater reliability and equivalence 
methods were used to determine the reliability of the 
evaluators. Three instructors observed and evaluated at 
least five residents for each procedure simultaneously. 
The intra-cluster correlation coefficient (ICC) was used 
to evaluate the agreement among evaluators. For each 
item, the kappa test was used (the kappa coefficient was 
0.5, and the ICC was 4.0). The Chi-square test, inde-
pendent t test, and Pearson correlation were employed 
according to the type of variables studied.

3. Results

In the study of homogeneity of the two groups in terms 
of age and grade point average (GPA) of the general 
medical course, the independent t test was run. Based 
on the Chi-square test, no significant difference between 
the two groups was noted in terms of their gender and 
marital status. Tables 1 and 2 present the descriptive re-
sults of the demographic variables of the two groups.

Table 3 presents the results of comparing the final eval-
uation scores of the experimental and control groups. 
According to the data in Table 3, the independent t test 
shows a significant difference between the scores of the 
two evaluation procedures of the two groups. The corre-
lation of the GPA and age of the forensic residents with 
the scores of the six clinical procedures was determined 
using the Pearson coefficient. This test showed that the 
mean scores of sampling of peripheral veins, cadaveric 
appearance, skin and bone incisions, internal organs 
examination (P<0.002, r=0.24), cadaver examination 
reporting, relatives history-taking and intern training 
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(P=0.001, r=0.35) were significantly correlated with the 
GPA and age of residents.

4. Discussion

This study aimed to compare the effects of new evalu-
ation methods with the routine method on the clinical 
skills status of forensic medicine residents. The results 
of this study showed that the Mini-CEX and DOPS 
tests, compared to the traditional evaluation method, 

have a more significant impact on enhancing the skills 
of forensic residents.

In a study to evaluate the effect of DOPS test on clini-
cal skills of medical interns in the Gynecology Depart-
ment of Kurdistan University of Medical Sciences, 
Shah-Gheibi et al. evaluated seven skills using the 
DOPS method. In their study, it was found that DOPS 
use was effective in improving the skills of medical stu-
dents [17, 18].

Table 1. Frequency distribution of quantitative demographic variables based on the study groups

Variables

Study Groups Statistical Results

Mean±SD
df t P

Experimental Group Control Group

Age (y) 34±0.84 33.8±0.58 68 -9.273 >0.62

GPA (grade point average) 15.9±1.59 16.19±1.42 68 -0.752 >0.524

Table 2. Absolute (and relative) distribution of nominal demographic variables based on the study groups

Variables Characteristics
No. (%)

Statistical test
Experimental group Control group

Marital status
Married 10(31.4) 12(48) χ2=1.5

Single 15(68.6) 13(52) P=0.22

Gender
Female 13(52) 19(60) χ2=232

Male 12(48) 11(40) P=0.62

Table 3. Comparing the mean and standard deviation of the final scores of the procedures in the experimental and control 
groups using the Independent t-test

Procedure Group
Mean±SD

t df P
Experimental Control

Cadaveric examination reporting 130.77±10.92 130.77±13.42 -10.081 68 0.002

Trainee training 61.25±7.25 49.17±6.34 -6.218 68 0.001

External examination during autopsy 95.24±4.35 51.23±3.42 -10.435 68 0.004

Sampling of peripheral/vitreous vessels 11.34±10.24 86.08±10.92 -10.373 68 0.003

Skin and bone incision 94.22±8.15 66.62±9.82 -11.858 68 0.001

Examination of internal organs of the body 65.45±7.54 32.25±5.31 -11.254 68 0.003
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Another study by Parner et al. demonstrated that 
Mini-CEX could be incorporated into the surgical in-
ternship course. Also, this study emphasized that the 
content of the feedback makes the Mini-CEX a rich 
evaluation tool and is very valuable in terms of critical 
and supportive feedback [19].

Concerning the successful results in the present study, 
the Mini-CEX could serve as a vital tool for the clinical 
evaluation of the residents. Investigating the relationship 
between residents’ GPA and mean age and their clinical 
skills scores of sampling of peripheral/vitreous vessels, 
cadaver appearance examination, bone and skin incision, 
examination of internal organs, reporting cadaveric ex-
amination, history-taking from relatives and intern train-
ing reflected significant results, and those with higher 
GPAs obtaining better scores in these six procedures. 
Also, younger interns attained better scores in this re-
gard. In the study of Noohi et al., there was a significant 
correlation between the average scores of the previous 
semesters and the mean of clinical skills in the special 
wards, such that students with higher average scores had 
higher proficiency in the special wards [20]. Given that 
no significant relationship was observed in the other two 
procedures in the present study, the residents’ clinical 
proficiency level is directly related to their GPA and age. 
Further studies with larger sample sizes should be per-
formed to investigate this relationship.

In a study performed by Wiles et al., it was concluded 
that male medical students and those with poor aca-
demic performance might not use feedback to evaluate 
their learning experiences [21]. The results of Chehrzad 
et al. study in Guilan showed that 87.6% of students 
obtained acceptable scores using DOPS. Also, the stu-
dents’ scores on the DOPS test had a normal distribu-
tion. Finally, they concluded that DOPS is a useful tool 
for evaluating students’ skills.

In the present study, there was an upward trend in the 
scores of procedures evaluated by DOPS. The limita-
tions of this study include the low number of forensic 
medical residents across the country and Tehran and 
the unwillingness of some instructors to use these novel 
evaluation methods. Besides, due to the nature of the 
study, performing a pretest was not feasible.

5. Conclusion

In general, the results of this study showed a signifi-
cant difference between the final scores of the Mini-CEX 
and DOPS tests and the traditional evaluation test. Thus, 
because of the nature of the methods, they have a more 

significant impact on improving the skills of forensic 
medicine residents than traditional evaluation methods. 
In conclusion, further attention should be paid to new 
evaluation methods, and these procedures should be 
more applied in evaluating forensic medical residents to 
reach the final goal, i.e., educating forensic specialists.
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