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Gender-wise Variation in Performance in Formative
Assessment and Class Attendance in the Subject of
Biochemistry in First-year MBBS Students
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A b s t r ac t
Introduction: The medical profession is one of the most demanding disciplines and historically remained a male-dominated profession.
Academic performance in medical science is affected by various sociodemographic factors. Various studies have been done to predict academic
performance in medical school regarding the influence of gender and attendance. In this study, an attempt was made to study the effect of
gender and attendance on performance in formative assessment in the subject of biochemistry.
Aims and objectives: To compare performance in theory, practical, and combined (theory and practical) formative assessments between male
and female students in the subject of biochemistry in the first-year MBBS and to compare class attendance in theory, practical, and combined
(theory and practical) between male and female students in the subject of biochemistry in the first-year MBBS.
Materials and methods: This study was carried out at the Department of Biochemistry, GMERS Medical College, Himmatnagar. Students’
academic records in the subject of biochemistry during their first professional year of MBBS were studied. For the study, data of 450 (251 male
and 198 female) students from 3 academic years were collected. Performance in theory and practical formative assessments was compared
between male and female students. A comparison of marks of male and female students was carried out using Student’s t-test. The effect of
attendance on performance was assessed gender-wise. For comparison of attendance, Kruskal–Wallis test was applied. For all comparisons, a
p value <0.05 was considered significant. All statistical analyzes were carried out using Microsoft Excel 2010.
Results: The performance of female students was better than male students in theory and combined formative assessments (p < 0.05). The
attendance of female students in theory classes and combined attendance of theory and practical was significantly higher (<0.05) than their
male counterparts. In different attendance groups for both male and female students, the performance was significantly better with more
attendance (p < 0.05).
Discussion: In our study, we explored how gender and attendance can affect the performance of the student in the subject of biochemistry. Our
study demonstrates female students have more class attendance and better performance in formative assessment in the subject of biochemistry
and both the genders’ performances are positively correlated with their attendance.
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I n t r o d u c t i o n
Medical education is one of the most demanding disciplines in which
students experience various stressors such as academic workload,
lack of recreational time, competition, emotional pressure, financial
hardship, the pressure to succeed, and worries about the future.1,2
Considering all these factors and the conservative nature of Indian
families, medicine remained a male-dominated profession for a
long period in India. In 1885, to deliver scholarships, to educate
women in the medical field, The Countess of Dufferin Fund was
established.3 In 1886, Dr Anandibai Joshi became the first Indian
woman to qualify as a doctor. Since then there has been a constant
rise in the number of females entering the medical profession,
though exact data on a nationwide basis are not available.4
Academic performance is affected by various sociodemographic
factors like the medium of instruction in higher secondary studies,
previous academic performance, and socioeconomic status,
educational qualification of parents, class attendance, and
gender. 5,6 Several studies have been done to predict academic
performance in medical school regarding the influence of gender.
Some studies found that women performed better in academics
than men.7–10 Faisal et al. do not found a significant difference in
academic performance.11
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Biochemistry is one of the basic science subjects in the first
professional year of MBBS. Proper knowledge of basic science
subjects is very important for clinical decision-making skills. The
effect of gender on performance in clinical subjects like surgery,
medicine, pediatrics, psychiatry, and obstetrics, and gynecology has
been studied but the same is not studied extensively in the subject
of biochemistry.7 In this study, an attempt was made to study the
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effect of gender and attendance on performance in formative
assessment in the subject of biochemistry.

Aims
•

•

and

O b j e c t i v e s

To compare performance in theory, practical, and combined
(theory and practical) formative assessments between male
and female students in the subject of biochemistry in the firstyear MBBS.
To compare class attendance in theory, practical, and combined
(theory and practical) between male and female students in the
subject of biochemistry in the first-year MBBS.

M at e r ia l s

and

M e t h o d s

This study was carried out at the Department of Biochemistry, GMERS
Medical College, Himmatnagar after approval by the Institutional
Ethics Committee GMERS Medical College, Gandhinagar. Students’
academic records in the subject of Biochemistry during their 1st
professional year of MBBS were studied. For the study, data of 450
students of 3 academic years viz. 2015 to 2016 (n-150), 2016 to 2017
(n-150), and 2017 to 2018 (n-150) were collected. Students who
had taken at least five formative assessments were included in the
study. Students not fitting into the study protocol were excluded.
In the study, one male student was excluded because he did not
comply with the study protocol. To assess performance in formative
assessment total of marks of periodic theory examinations, periodic
practical examinations, viva-voce, term ending examination (theory
and practical), and preliminary examination (theory and practical)
were considered and these records were segregated gender-wise.
As the sum of maximum marks in all formative assessments was
different for all three academic years, they were expressed as a
percentage, to make the data comparable. For that, obtained marks
of all the theory formative assessments were sum up and were
expressed as a percentage of the sum of maximum marks of all the
theory formative assessments. In the same manner, percentage
marks for practical assessments and combined assessments were

also derived. For combined assessments, theory and practical
assessments were given one: one weightage. Performance in
theory and practical formative assessments was compared between
male and female students. Performance in combined (theory
and practical) formative assessments were also compared. A
comparison of marks of male and female students was carried out
using Student’s t-test and p value < 0.05 was considered significant.
Gender-wise segregation of attendance records of theory and
practical classes was done. Attendance of theory classes, practical
classes, and total attendance (theory and practical combined) was
compared between male and female students.
To know the effect of attendance on performance, male
students were grouped into three categories: (1) <80%, (2) between
80 and 90%, and (3) >90%. Similarly, the effect of attendance on
performance was assessed also for female students. For comparison
of attendance, Kruskal–Wallis test was applied. All statistical
analyzes were carried out using Microsoft Excel 2010.

R e s u lts
The study population consisted of 251 male students and 198
female students. The mean and standard deviation of percentage
marks in theory, practical, and combined formative assessments
were calculated for male and female students. Results of the
Student’s t-test showed the performance of female students was
better than males in theory and combined formative assessments
(p < 0.05) while for practical formative assessments no significant
difference was found (Table 1). For comparison of attendance,
median and interquartile range of attendance records of male
and female students were calculated for theory, practical, and
combined classes. Results from the Kruskal–Wallis test show that
the attendance of female students in theory classes and combined
attendance of theory and practical was significantly higher (<0.05)
than their male counterparts (Table 2). One-factor ANOVA revealed
a significant difference (<0.05) in the performance, in all the three
categories of attendance for both male and female students
(Table 3).

Table 1: Marks comparison between male and female
Theory
Practical
Combined (theory and practical)

Male (n = 251)
Female (n = 198)
Male (n = 251)
Female (n = 198)
Male (n = 251)
Female (n = 198)

Mean
34.75
39.17
50.09
51.13
42.42
45.15

SD
13.48
13.92
12.41
11.93
11.93
11.51

p value
<0.05
0.374262
<0.05

Table 2: Attendance comparison between male and female
Theory

Practical

Combined (theory and practical)

Median
Q1
Q3
Median
Q1
Q3
Median
Q1
Q3

Male (n = 251)
80.15
76.03
84.68
78.35
74.29
84.92
79.83
75.35
83.02

Female (n = 198)
82.44
77.44
87.90
80.22
75.00
86.36
81.48
76.42
85.49

p value
<0.05

0.1995

<0.05
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220
24
47.79
55.36

<0.05
114
8

Combined
(theory and
practical)

Practical

Theory

80–90
≥90

46.80
55.15

<0.05

106
16

<0.05

<0.05

47.28
55.29

<0.05

<0.05

p value
<0.05

Average marks
32.66
38.94
43.74
45.42
55.09
58.18
38.34
Average marks
35.97
40.02
44.15
45.07
55.17
59.46
39.31

Female (n = 198)

p value
<0.05
Male (n = 251)

Our study demonstrates female students have more class
attendance and better performance in formative assessment in
the subject of biochemistry and irrespective of gender, academic
performance can be improved by attending more classes.

N
122
115
14
136
94
21
129

Average marks
30.74
38.02
42.90
45.66
55.02
56.79
37.76

The difference in academic performance can be attributed to
multiple factors. 5 In our study, we explored how gender and
attendance can affect the performance of the student in the
subject of biochemistry. At university college Dublin, McDonough
et al. conducted a similar study for the final medical examination.
They also found that females perform better than their male
counterparts, especially in pediatrics, obstetrics and gynecology,
and psychiatry.12 Bora and Baisya also reported a higher passing
rate of female students in the first professional year of MBBS at
Gauhati medical college.1 While another study carried out by
Faisal et al. in the subject of pharmacology, showed no significant
difference in the academic performance of female and male
students.11 The current study showed female students performed
better in formative assessments in the subject of biochemistry.
This difference was due to their better performance in theory
formative assessments as there was no significant difference in the
performance of practical formative assessments. Furthermore, we
studied attendance patterns gender-wise and found that female
students were attending more theory classes than male students,
but attendance in practical classes was not significantly different
for male and female students. This suggests that the better
performance of females in theory assessments may be due to their
more attendance in theory classes and may not be attributed to
their gender. To verify this, we assessed performance in different
attendance groups for both males and females separately and
found that students with more attendance performed better.
However, Kauffman et al. found that classroom attendance is not
significantly affecting performance which is contradictory to our
findings.13 While some other studies reported a positive correlation
of attendance on performance. Varu et al. conducted a study on 100
students and found a significant positive effect of attendance on
performance in the subject of physiology.14 Similarly, findings were
also reported by Mohanan et al. in the subject of pharmacology.15

C o n c lu s i o n

Class attendance
<80
80–90
≥90
<80
80–90
≥90
<80

Table 3: Comparison of marks in male and female with their respective attendance
94

N
71
98
29
89
86
23
76

p value
<0.05

N
193
213
43
225
180
44
205

All students (n = 449)
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