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Predictors of academic performance of medical 
undergraduate students of microbiology class 
in Kolkata

Context: Identification of the effect of valid factors on students’ academic 
performance is of great importance to student counseling and policy making. Aims: 
This study was carried out to fi nd the predictors of academic performance of 2nd 
year undergraduate medical students of a renowned Medical College of Kolkata. 
Materials  and Methods: This cross sectional study was carried out in a tertiary care 
teaching hospital of Kolkata. The information on factors like attendance percentage, 
sex, place of residence, previous academic performance of the entire batch of 2nd 
year students was collected from the departments’ academic records and through 
personal interview. The association of the above mentioned factors with students’ 
academic performance was determined through statistical analysis using t-test and 
multiple linear regression modeling and the results were reported. Results: Academic 
performance is found to be weakly correlated with attendance. Better academic 
grade was observed for the group with high attendance percentage compared 
to the other with low attendance percentage (P < 0.01). Higher percentage of 
marks was observed to be scored by female students (P < 0.01), local students 
(P < 0.01) and high performers who were capable of successfully clearing their 
1st year’s coursework in their fi rst attempt (P < 0.01). Conclusion: All the factors 
studied in this paper which includes attendance, sex, place of residence and previous 
academic performance serve as predictors in understanding students’ performance. 
Among the above mentioned, the attendance of the students is an important factor 
that has to be monitored and regulated through corrective actions to improve the 
performance of the class.
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INTRODUCTION

Students pursuing medicine often face a number of  social, academic, and emotional stresses, during 
the course of  their study. Although most students successfully deal with these challenges, some are 
less able to survive transitions resulting in a small proportion failing to graduate at all.

One of  the recent studies show that poor performers in the early years of  medical school become 
unsuccessful doctors[1] and are also at an increased risk for subsequent professional misconduct.[2] In 
order to train a medico, the government has to invest a substantial amount of  money.[3] Therefore, 
for the benefi t of  students and society in the long run, it is important to identify the predictors of  
academic performance and render timely academic assistance to the students to cope up with their study.

It is a natural tendency to assume that missing classes frequently results in poor academic performances. 
The literature review in this area suggests that students with higher attendance perform better than 
students who miss class regularly.[4] However, more recent studies suggest that a student’s academic 
performance don’t entirely depend on attendance but also on several other infl uencing factors.[5-7] While 
the effect of  absenteeism, gender and previous academic performance on students’ academic grade 
is well-established among students of  other professional courses and foreign medical students,[6-9] the 
effect of  the same on the grades of  India medicos received little attention in the literature. Furthermore, 
the infl uence of  place of  residence on a student’s academic performance was not discussed in detail in 
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the earlier studies. In this context, a cross-sectional study is carried 
out to fi nd the predictors of  academic grades of  medical students 
that involve observation of  the characteristics of  sophomores of  a 
renowned Medical College of  Kolkata.

MATERIALS AND METHODS

A descriptive cross-sectional study was conducted during the 
academic year 2012-2013 at a renowned Medical College of  
Kolkata after approval from the Institutional Ethical Clearance 
Committee. The observed population consists of  149 male and 
female students of  2nd year medical undergraduate class. Of  149, 
two students who didn’t appear for the exams were excluded. 
Academic performance was measured by the total percentage of  
marks obtained in the fi rst and second internal examinations (theory 
and practical) in Microbiology. This information was collected from 
department academic records. Information relating to attendance 
was collected from department attendance register. Record of  
information on students’ place of  residence (local aid/hostel aid) 
was created through personal interview after obtaining informed 
consent. Previous academic performance data of  the students’ was 
also gathered from department records. The previous academic 
performance served as the indicator of  students’ capability to clear 
all the subjects of  1st year’s coursework in the fi rst attempt.

Data entry and statistical analysis were carried out using STATA 
Version 12 statistical software (StataCorp 4905 Lakeway Drive, 
College Station, Texas 77845 USA). Distribution of  data (percentage 
of  marks obtained, attendance percentage, place of  residence 
and past performance) was determined by plotting histograms 
and calculating skewness, kurtosis. As the data followed a normal 
distribution, unpaired t-test was used to analyse continuous 
variables and Pearson correlation coeffi cient was calculated to fi nd 
associations. Before performing t-test, F-test was carried out to 
compare the variance within each group. If  the variance was found 
to be equal a homoscedastic t-test was performed else heteroscedastic 
t-test was done. Two-tailed P < 0.05 is to be considered signifi cant. 
Regression analysis was performed to determine the relative 
contributions of  attendance status, attendance in the month previous 
to examinations, sex, place of  residence and previous academic 
performance to their current performance in class.

Univariate analysis was conducted to determine individual 
contribution of  each of  the above mentioned variables. Following 

that, a full model multiple linear regression analysis was performed to 
determine the association of  each variable with all of  the remaining 
variables in the model. Finally, Stepwise regression was carried out 
to select signifi cant predictors of  academic performance.

RESULTS

The correlation coefficient between the percentage of  marks 
secured in examinations against attendance was weak (r = 0.27), 
but statistically signifi cant (P < 0.005). Students often skip classes in 
preexamination period to utilize this time for more intensive study. 
Therefore we also calculated the pairwise correlation coeffi cient 
between the percentage of  marks against attendance in the month 
previous to examination. This association (r = 0.22), though 
statistically signifi cant (P < 0.05), was weaker than the previous case.

According to the rules and regulations of  West Bengal University 
of  Health sciences, an undergraduate student must make at least 
75% attendance to be eligible to sit for professional examinations. 
Accordingly, total population considered for the study was divided 
into two groups- a group with high attendance percentage say, 75% 
or more (n = 75) and the other one with attendance percentage 
<75% (n = 72). A homoscedastic t-test showed that the group with 
higher attendance performed better compared with group with lower 
attendance (P < 0.01) [Table 1].

In order to investigate differences in performance based on sex 
and in turn, its relation to corresponding differences in attendance, 
the students were divided into male (n = 103) and female (n = 44) 
subgroups. The average examination performance of  the female 
group was signifi cantly better compared with the male students 
(P < 0.01). In the subgroup analysis, it was found that both in the 
group with high attendance percentage (P < 0.05) and one with low 
attendance percentage (P < 0.01), female students performed better 
than their male colleagues.

To fi nd out the infl uence of  place of  residence on academic 
performance, the students were divided into local aid (n = 50) and 
hostel aid (n = 97) subgroup. A homoscedastic t-test showed that 
local aid students consistently performed better than those with 
hostel aid at a signifi cant level (P < 0.01). Moreover comparing the 
group with high attendance record (μ = 62.96%, 95% confi dence 
interval [CI]: 60.38-65.53% vs. μ = 56.74%, 95% CI: 54.32-59.15%, 
P < 0.005) and the one with low attendance record (μ = 55.63%, 95% 

Table 1: Statistics on performance of 2nd year students of microbiology class
Variable Subgroup Sample size Mean 95% Confi dence interval t-value P value
Attendance <75% 71 53.01 50.58 - 55.44 −3.24 <0.01

>75% 76 58.25 56.13 - 60.38
Gender Female 44 60.67 58.64 - 62.71 4.87 <0.01

Male 103 53.61 51.54 - 55.67
Residence Hostel aid 97 53.35 51.38 - 55.32 −4.18 <0.01

Day scholar 50 60.32 57.72 - 62.92
Previous performance Poor performers 24 42.51 39.56 - 45.46 −8.57 <0.01

High performers 123 58.30 56.79 - 59.81
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CI: 50.35-60.90% vs. μ = 49.75%, 95% CI: 46.86-52.64%, P < 0.05), 
students with local aid outperformed their colleague with hostel aid.

The Pearson correlation coeffi cient for percentage of  marks against 
attendance for local aid and hostel aid students are 0.37 and 0.21 
respectively at a signifi cant level (P < 0.05).

To fi nd out the effects of  previous academic performance on current 
performance, the students were divided into two groups-poor 
performers, who failed to clear all the subjects of  1st year MBBS 
coursework in their fi rst attempt and high performers, who cleared 
all the 1st year subjects in their fi rst attempt. High performers scored 
signifi cantly better in the microbiology examination compared to 
the poor performers of  the previous year (P < 0.01).

The univariate analysis showed statistically signifi cant contributions 
of  all variables when considered individually, which was followed 
by full-model multivariate analysis. Full-model multivariate analysis 
showed how attendance status, sex, place of  residence, and previous 
performance contributes signifi cantly to a fi nal model. Attendance 
in the month before examinations also showed a significant 
contribution in univariate regression model but it failed to show a 
positive association in multilinear regression model. These variables 
were the ones selected for stepwise multiple regression analysis 
resulting in r2 = 0.469 [Table 2].

DISCUSSION

Identifying the effect of  various factors on students’ academic 
performance is of  great importance to educators and psychologists. 
This study shows that students’ better performance in Microbiology 
exam is associated with high attendance percentage, female gender, 
residence (local aid) and successful performance in 1st year. All 
these terms together can predict 47% of  the variability of  present 
academic performance.

Though, in univariate regression model, attendance in the month 
before examinations was associated positively with performance but 
it failed to show a positive association in multiple linear regression 

model. The reason for this is the colinearity that exists between the 
attendance in preexamination period with the attendance status. 
Previous studies reported that high percentages of  marks are secured 
by students who attend classes regularly compared to those who 
failed to do so. Jaykaran et al.[10] in his study reported a moderate 
correlation between attendance and marks obtained in pharmacology 
by the Indian medical undergraduate students (Pearson correlation 
coeffi cient = 0.578, P = 0.00). BinSaeed et al.,[11] also demonstrated 
that students without a history of  absenteeism had a higher mean 
grade point average (GPA) in comparison with students with a 
history of  absenteeism. But the common limitation in the above 
mentioned studies is the usage of  bivariate analysis.

In literature a consistent fi nding is that women likely to perform 
better than the men counterparts in their medical training. This trend 
also continues even in clinical assessments. In a study done by Sawair 
et al.[12] in Jordan by making observations on 413 dentistry students, 
it was found that the female students have a signifi cantly better 
GPA compared to the male students. The reason for this difference 
is not clear. It can be attributed to the difference in motivational, 
academic, and demographic factors between men and women that 
infl uence their performance.

Jaykaran et al.[10] reported a comparable academic performance of  
day scholar and hostel aid students which differ from the result of  
this study where day scholar students performed better than their 
colleagues with hostel aid. The reason for this difference though 
not investigated in this study could be because of  the rural-urban 
background of  students and the medium of  instruction at their 
schools. In literature, it is reported that in undergraduate/graduate 
studies, students from English medium schools perform better than 
non English medium students.[13] Educational outcomes of  urban 
students are also better than the rural students.[14] As students who 
are day scholars are mostly from Kolkata and nearby urban areas, they 
are more likely to have come from English medium schools, which 
explain their better performance compared to students with hostel 
aid. The place of  residence appears to be a signifi cant predictor as this 
study is conducted among 2nd year undergraduate students. There is a 
possibility that in the future, this difference may disappear owing to 
the practice of  exposure to lectures delivered in English. Measures of  
previous academic performance can include a student’s high school 
performance or their performance in the 1st year of  medical college. 
Students entering medical college tend to be at the top end of  the 
possible range of  scores in their high school. This small range of  
high school score affects the statistical correlation between present 
and past academic performances. Due to this limitation of  the 
premedical score, it was not considered in this study rather a more 
reliable parameter-academic success in 1st year was considered. Our 
fi nding that previous academic performance contributes to present 
performance is confi rmed by other studies.[6,15-17]

Our study has limitations. As this is a pilot study we concentrated 
on few variables only. We didn’t take account of  variables such 
as medium of  instruction in school, socio-economic status, and 
memory in our study. Hence, there is a possibility that these factors 

Table 2: Associations of each of the variables 
with the remaining variables by univariate and 
multivariate regression analysis
Variables in 
percentage

Univariate 
analysis

Multivariate 
analysis

Β t-value β t-value
Attendance status 5.240 3.25** 2.534 1.98*
Place of residence 6.966 4.18** 5.607 4.25**
Sex −7.066 4.09** 4.977 3.55**
Previous performance 15.787 8.57** 13.032 7.54**
Attendance before 
examination

0.695 2.71** 0.185 0.77

Constant 45.090 21.90**
R2 0.47
n 147

*P < 0.05, **P < 0.01, β = Regression coeffi  cient
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or some other uncontrolled factors may act as a confounder and 
have contributed to these effects. In the future, we need to perform 
a more comprehensive evaluation taking into account of  more 
variables other than those considered for this study say, learning 
style, memory, stress coping up pattern, study pattern, personality, 
age, medium of  instruction in school, rural/urban background, 
socio-economic status etc. Furthermore, increasing the population 
size for the study will help to predict the outcome more accurately.

Taken together, our study demonstrates that medical undergraduate 
students’ better performance in Microbiology exam is associated 
with high attendance percentage, female gender, residence (local aid) 
and successful performance in 1st year. Among the above mentioned, 
the attendance of  the students is the only modifi able factor that 
has to be monitored and regulated through corrective actions to 
improve the performance of  the class.
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