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Abstract 
Introduction: 

Since gender differences may influence on medical education exams, this study was conducted to 
compare Objective Structured Clinical Examination/Objective Structured Procedural Examination 
(OSCE/OSPE) scores of biochemistry laboratory in male and female nursing students at Shahid 
Beheshti University of Medical Sciences from 2011 to 2015. 

Methodology: 

A retrospective descriptive analysis was performed on the scores of 649 nursing students. Data were 
collected with a demographic questionnaire and an assessment checklist. Descriptive statistics, t-test, 
analysis of variances and Schaffe’s test were used for data analysis. 

Results:  

Of the 649 scores, 361 and 288 were related to female and male students respectively. Mean scores 
were 11.6±1.83 for females and 11.2±1.75 for males (total score was 14). The difference in 
OSCE/OSPE scores between female and male students was significant (p=0.02). Means of 
OSCE/OSPE for each year from 2011 to 2015 revealed a statistical significance only in 2012 (p=0.01). 
There was a significance difference between OSCE/OSPE average score in age group under 20 years 
of age and 25 to 29 years of age compared with other age groups (p<0.05). 

Conclusions:  

There was a significant difference between mean scores of female and male students and the 
performance of females was relatively better than males. 
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1 INTRODUCTION 
Studies of learning are driven primarily by two fundamental questions: how can teaching staff help 
students achieve objectives for learning most effectively, and how can that learning be sustained over 
time? The assumption underlying our efforts was that medical students would embrace an active, 
student-centered curriculum that increased student interest and engagement in learning, and resulted 
in better short- and long-term learning outcomes [1]. 

Current research on learning indicates that using a wide variety of teaching strategies in the classroom 
increases student buy-in and learning, but “because employing this emerging knowledge challenges 
the historic structure of the universities, we ignore it”. This raises the question of whether it has 
already become immoral to teach without extensive use of active learning techniques that so enhance 
performance [2]. An integral part of a medical curriculum is an appropriate assessment of the students’ 
clinical competencies. Assessment drives learning [3]. Despite equivalent performance as assessed 
by objective external measures [4], various factors affect a person’s test results. In evaluating 
individual achievement, one cannot overlook personal traits and the influence of the groups to which a 
person belongs. The influence that such factors have on a student’s achievement is a research 
subject in itself or a variable that needs to be controlled in comparing the performance between 
groups.  
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Interest in academic achievement can go beyond general results, such as means and deviations, and 
develop into more specific questions, such as the following: Do male or female students have higher 
academic performance?; What examinees’ traits are associated with higher test scores [5]? 

A 2006 report by Stewart et al. indicated that males performed significantly better than females on 
Perceptual Ability Test (PAT) subtest of the Dental Admission Test (DAT) [6]. Although female resident 
surgeons are generally confident in their abilities, but they tend to underestimate their abilities 
compared with their male counterparts [4]. 
We designed this study to compare OSCE/OSPE scores of biochemistry laboratory in male and 
female nursing students at Shahid Beheshti University of Medical Sciences from 2011 to 2015. 

2 METHODOLOGY 
A retrospective descriptive analysis was performed on the scores of 649 nursing students. Data were 
collected with a demographic questionnaire and an assessment checklist. Descriptive statistics, t-test, 
analysis of variances and Schaffe’s test were used for data analysis. 

3 RESULTS 
Before the analysis of the data, the one-sample Kolmogorov-Smirnov test was used to ensure the 
normal distribution of the OSCE scores. Of the 649 scores, 361 (55.6%) and 288 (44.4%) were related 
to female and male students respectively. 75.5% of students were 20-24 years Table 1. Fifty hundred 
and eighty eight (93.9%) of the students were unmarried. Mean scores were 11.6 for females and 11.2 
for males (total score was 14). The difference in OSCE/OSPE scores between female and male 
students was 0.34 (p=0.02). Means of OSCE/OSPE for each year from 2011 to 2015 revealed a 
statistical significance only in 2012 (p=0.01) Table 2. There was a significance difference between 
OSCE/OSPE average score in age group under 20 years of age and 25 to 29 years of age compared 
with other age groups (p<0.05) Table 3. 

Table 1.  The frequency distribution of the students by age. 

Age (year) Frequency Percentage 
<20 24 3.8 

20-24 483 75.5 
25-29 95 14.8 

≥30 38 5.9 

Total *640 100 
* Nine students gave no answers 

Table 2.  A comparison of the mean OSCE/OSPE scores in biochemistry laboratory skills between the 
female and male students by admission year (2011-2015). 

Admission 
Year Gender Students 

(n) 
Mean 
Score 

Mean Score 
Difference 

Standard Deviation 
of the Mean Score 

Difference 

Level of 
Statistical 

Significance 

2011 
Female 20 10.00 

0.82 0.62 0.20 
Male 17 9.17 

2012 
Female 92 11.80 

0.67 0.26 *0.01 
Male 71 11.12 

2013 
Female 92 11.29 

0.38 0.30 0.20 
Male 63 10.90 

2014 
Female 86 11.76 

-0.05 0.28 0.84 
Male 58 11.81 

2015 
Female 48 12.36 

0.11 0.26 0.67 
Male 42 12.25 

* The P-value obtained is significant. 
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Table 3.  A comparison of the mean OSCE/OSPE scores in biochemistry laboratory skills between the 
female and male students by age group. 

Age group Gender Students 
(n) 

Mean 
Score 

Mean Score 
Difference 

Standard Deviation 
of the Mean Score 

Difference 

Level of 
Statistical 

Significance 

<20 
Female 15 12.36 

-0.13 0.55 0.81 
Male 8 12.50 

20-24 
Female 266 11.75 

0.23 0.16 0.14 
Male 187 11.51 

25-29 
Female 39 10.65 

0.46 00.45 0.30 
Male 38 10.18 

≥30 
Female 17 11.38 

0.64 0.65 0.33 
Male 18 11.73 

4 CONCLUSIONS 
The objective structured practical examination (OSPE) is being increasingly used as an objective 
instrument for the assessment of the knowledge and skills of the medical science undergraduate 
students. It has been used for formative evaluation in the preclinical curriculum of the School of 
Nursing and Midwifery Shahid Beheshti Medical Sciences University for more than six years. It was 
adapted from the objective structured clinical examination (OSCE). The OSPE appears to be a reliable 
device with a good capacity for discriminating between different categories of students. It is better in 
these respects than the conventional practical examination. Moreover, it has the scope for being 
structured in such a way that all the objectives of laboratory teaching can be tested.  

The results of our study agree with previous studies which showed that female significantly 
outperformed male. Our findings revealed that the mean score for female [11.6] is higher than male 
[11.2] (Total score was 14) (p=0.02). A 2016 report by Jacques et al. indicated that mean standardized 
national subject exam scores were significantly higher for females [74.4] than males [72.9] (Possible 
range 1-99) with Cohen’s d=0.2 (p=0.001)[7]. On empathy measures employed in the Kataoka et al. 
study, women outscored men by more than three points (mean scores for women and men were 107 
and 103.7, respectively). The gender difference was statistically significant as well (p=0.02) [8]. 

Although female medical students in Al-Mulhim et al. study showed higher and significant total scores 
(p<0.001), even in OSCE performance tests (p<0.001), but there was no significant difference 
between male and female students in the written examination scores (p=0.081) [9]. 

When comparing the admission year from 2011 to 2015 according to gender, we found a statistical 
significance only in 2012 (p=0.01). Our study supports previous work that has demonstrated that 
female can performed consistently better than males from 1992 to 1996 (with the exception of 1992). 
The differences only reached statistical significance in 1993, primarily because of relatively small 
sample sizes for individual years (p=0.04) [10]. Also mail-female ratios in mathematical reasoning are 
substantially lower than 30 years ago, but have been stable over the last 20 years and still favor 
males. Over the last two decades males showed a stable or slightly increasing advantage in science 
reasoning [11]. 

The reasons of this difference are still vague. In a study on medical school applicants in the United 
States, females were found to have significantly higher emotional intelligence (maturity, compassion, 
mortality, sociability and cam disposition) as compared to males. There is evidence that at the age of 
18 years, the maturation of the brain of mail leg behind the brains of female by 3 years and male can 
be considered to lag females by 2 years in physical maturation. However at age of 24 years both 
genders have completed their maturation process [9]. 75.5% of our students in this study were 20-24 
years. 

There was a significant difference between mean scores of female and male students and the 
performance of females was relatively better than males. 

0349



ACKNOWLEDGEMENTS 
The researchers wish to express their gratitude to Dr. Mahrokh Dolatian, the Research Deputy, Dr. 
Houman Manoochehri, the Director of the Department of Basic Sciences and the colleagues at the 
Education Office. 

REFERENCES 
[1] White C & et al. Why are medical students ‘checking out’ of active learning in a new curriculum? 

Medical Education. 48, 3, pp. 315-324, 2014. 

[2] Kanthan R, Mills S. Active learning strategies in undergraduate medical education of pathology: 
A Saskatoon experience. Journal of the International Association of Medical Science Educator. 
15, 1, 2005. 

[3] Wani P, Dalvi V. OSPE vs. traditional clinical examination in human physiology: Student’s 
perception. International Journal of Medical Science Public Health. 2, 3, pp. 543-547, 2013. 

[4] Minter RM, Gruppen LD, Napolitano K, Gauger PG. Gender differences in the self-assessment 
of surgical residents. The American Journal of Surgery. 189, 6, pp. 647-650, 2005. 

[5] Yim MK. Exploration of examinees’ traits that affect the score of Korean medical licensing 
examination. J Educ Eval Health Prof. 12, 5, pp.1-5, 2015. 

[6] Stewart CM & et al. Impact of gender on dental state licensure examination performance. 
Journal of Dental Education. 70, 5, pp. 525-530, 2006. 

[7] Jacques L, Kaljo K, Treat R, Davis J, Farez R, Lund M. Intersecting gender, evaluations, and 
examinations: Averting gender bias in an obstetrics and gynecology clerkship in the United 
States. Education for Health. 29, 1, pp. 25-29, 2016. 

[8] Kataoka HU, Koide N, Ochi K, Hojat M, Gonnella JS. Measurement of empathy among 
Japanese medical students: Psychometrics and score differences by gender and level of 
medical education. Academic Medicine. 84, 9, pp. 1192-1197, 2009. 

[9] Al-Mulhim AA, Elsharawy MA, Awad NA. The influence of gender on Saudi students 
performance in the undergraduate surgical examination. Surgical Science. 3, 4, pp. 206-209, 
2012. 

[10] McDonough CM, Horgan A, Codd MB, Casey PR. Gender differences in the results of the final 
medical examination at University College Dublin. Medical Education. 34, 1, pp. 30-34, 2000. 

[11] Wai J, Cacchio M, Putallaz M, Makal MC. Sex differences in the right tail of cognitive abilities: A 
30 year examination. Intelligence. 38, 4, pp. 412-423, 2010. 

0350




