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ABSTRACT

Background: Undergraduate medical students require a strong foundation in histology which is an important part
of curriculum in basic sciences years. Histology is considered to be a difficult subject by the students.

Aim: To facilitate student learning, Socrative was introduced into histology practicals.

Methods: This was a comparative cross-sectional study conducted among second year MBBS students (n=146)
in histology. Socrative based activity, Space race, was introduced into histology practicals for the entire duration of
module-I1Il (10 weeks). This activity was done by the students in addition to demonstration and slide viewing under
microscope. Performance of the students was assessed in histology Objective Structured Practical Examination
(OSPE) and viva during module examinations. Score sheets of module-I were compared to those of module-1ll to
assess the impact of using Socrative on academic performance. The study was approved by institutional Ethical
Review Committee.

Results: The results were analyzed using Wilcoxon Signed Rank test which showed statistically significant
improvement in the performance of students (P value= 0.0001) in module-Ill. Moreover, 81.5% students showed
improvement in academic performance after using Socrative.

Conclusion: These results show that use of Socrative assessment method as part of teaching method, improved

academic performance of undergraduate medical students in histology.
Keywords: Socrative, histology, formative assessment, academic performance (MeSH words required)

INTRODUCTION

Histology, a major discipline within the medical and other
life sciences curricula, is based on theoretical didactical
strategies, as well as on practical training®. Histology is a
subject taught to undergraduate medical and dental
students. A strong knowledge of normal microarchitecture
of tissues and organs is very important in order to form the
basis for studying and understanding histopathology.
However, students find the subject hard to understand and
difficult to cover as the practice of studying microscopic
structures is dull and difficult to decipher for them?.

With changing times, there is a need to bring about
necessary changes in the teaching system of histology in
order to make it more palatable and interesting for the
students. This can be done by introducing different options
into the teaching methodologies e.g. use of electronic
histology atlases, smart boards, virtual microscopy and
more recently, student response system (SRS). For this
purpose, a method should be adopted that is cost effective,
user friendly, and saves time as well3.

Formative assessments can be utilized as tools to
train students for final summative assessments by using
similar format of testing material*. Formative assessments
can be advantageous to the students as these are not part
of final evaluation and hence do not impose threat or fear
of exam onto the student. The student is thus able to self-
assess in a more relaxed state®.

In order to make histology more interesting, and to
encourage not only active, but also passive learning of the
subject, it was decided to introduce an innovative practice
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to the histology practicals. For this purpose, we introduced
a gaming activity which was an educational online
application Socrative.com, a student response system
(SRS).

Socrative is available as both web-based and mobile
application. Mobile application is available in teacher and
student versions. Teacher needs to register and make an
account, however, students need not create an account in
order to attempt any activity on Socrative®. Socrative is a
quiz based formative assessment tool in which teachers
can design multiple choice questions, true/ false options
and short answer questions’. Students can easily use it
with the help of their laptops, tablets and even smart
phones, however, all the activities are generated and
controlled by the teacher®8. As all students own smart
phones, using a mobile phone based education application
seemed feasible during histology practicals.

MATERIALS AND METHODS

This was a comparative cross-sectional study, carried out
in the histology laboratory of Anatomy Department for a
total duration of 22 weeks. Undergraduate students of
second year MBBS (n=110), were included in this study.
Sample size was calculated using the following formula:
le—%* o?
d2

Value of standard deviation was taken from a previous
study® (Balta and Tzafilkou 2019). Students were selected
by simple random sampling. Only those students who were
part of the regular session, were included. The students
who joined the class later during the session, or were
absent in one or both modular examinations, were

n=
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excluded from the study. The study was approved by
institutional Ethical Review Committee, reference no.
418/ERC/CMHLMC, and consent was taken from the
students.

In our set up, histology practical for a specific class
takes place at the designated time and day weekly. The
practical class is comprised of two sessions: In the first
session, a demonstration on basic comprehension of the
topic based on its learning outcomes is delivered. In the
second session, students view slides wunder the
microscope, and draw relevant diagram subsequently,
under the guidance of the facilitator.

For the current study, Socrative based activity was
introduced on a weekly basis into the histology practicals
for the entire duration of module-Ill (10 weeks). A short quiz
for the relevant topic was prepared beforehand on
Socrative for every batch of second year MBBS (maximum
50 students) visiting histology laboratory. The quizzes
would be either simple true/false questions, or trueffalse
questions based on images of slides. After the
demonstration and slide viewing, students were asked to
open the application on their mobile phones. SPACE RACE
was used as the activity, and the students were divided into
two teams: boys and girls. Both teams were assigned a
specific team color. Settings of the quiz were adjusted so
that all the questions were shuffled, question feedback was
allowed, and final score was visible to every student at the
end of the activity. These settings were adjusted to ensure
that the students would be able to immediately get the

feedback about their responses to the questions, as well as
the final score.

At the end of module, score sheets for histology
Objective Structured Practical Examination (OSPE) and
viva of module-Ill were obtained after taking permission
from relevant authorities. These score sheets were
compared to score sheets of module-l to assess whether
introduction of Socrative into practicals had improved their
academic performance in the subject or not.

The statistical analysis of the data was performed
using SPSS version 26 (IBM Corp.). Shapiro Wilks test was
applied to check for normality of data. The results were
analyzed using Wilcoxon Signed Rank test. Frequency and
percentages were observed to look for improvement in
performance. P value of <0.05 was considered statistically
significant.

RESULTS

The data obtained was negatively skewed, for both
modules. Outliers were identifiable as depicted in the
histograms, as shown in Figures 1 & 2 respectively. These
outliers were either the high or low achievers of the class.
Wilcoxon Signed Rank test showed that the 10 week long
intervention in histology practicals, using Socrative, elicited
a statistically significant change in the performance of
students in the module examination (P value= 0.0001) as
depicted in Table. Overall, 88 out of 110 students (80%)
showed an improvement in their academic performance
after they were introduced to Socrative based activity.

Table: Percentages of marks obtained by the students of 2™ year MBBS in histology module examinations using Wilcoxon Signed Rank test

Percentages of Module-l without Socrative

Module-Ill with Socrative

marks obtained Mean + SD Median IQR*

Mean + SD

Median IQR* P value

in modules 64.49+15.77 67.85 21.43

74.49+12.84 78.26 17.39

0.0001

* Interquartile range

Figure 1: Histogram showing the negative skewness, outliers and
overall distribution of percentage of marks obtained in module-I
examination
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Figure 2: Histogram showing the negative skewness, outliers and
overall distribution of percentage of marks obtained in module-IlI
examination
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DISCUSSION

In order to make histology easier for the students, its
teaching, and learning methodologies have become really
dynamic over past few years1011,

Online SRS are designed to be wused with
smartphones’. Mobile SRSs have benefits of utilizing new
guestion types that are not conventionally available.
Additionally, they provide convenient access and have the
potential to improve learner interaction®?.

Socrative, an example of SRS, is an effective tool for
increasing collaborative learning'®'4, In comparison to
traditional SRS methods, students prefer Socrative to
facilitate classroom studies!®. Gamification is a technique
used to facilitate formative assessment and to promote
student learning, and has been shown to be more effective
than traditional methods'é. Gamification has the potential to
promote learning, enhance collaboration and increase
student engagement. Online platforms, such as Socrative,
which apply game-based learning theories, have become
commonly used platforms for formative assessment as a
tool to promote student learning. Some researchers
reviewed the benefits of using gamified training platforms
for medical education, and identified Socrative as one such
application used for preclinical training?’.

Another study conducted to investigate three
assessment systems as interactive pedagogic tools in
medical education, identified Socrative as one of the
favourite applications'®. Socrative was found to be rated
higher on both ease of use and general format enjoyment
by the users!®. In addition, it is cost-free and has many
interactive features which make it a convenient tool for
education'®. Free version of socrative allows 50 students
per session. This was ideal for histology practical in our
set-up since each batch consists of 50 students maximum.
Moreover, the students don’t need to create an account on
Socrative in order to attempt the quizzes.

Quizzes can be asked in a multitude of ways e.g. true/
false, MCQs and short answer questions. Quizzes can be
teacher paced or even student paced, allowing sufficient
time to ponder over difficult items. There is no limit to the
number of questions that can be asked in a quiz. In
addition, images can be incorporated into the quiz, thus
making this application ideal for teaching and assessment
of histology slides®.

In our study, we used either simple true/false
questions, or true/false questions based on the images of
histological slides. The questions covered the key points of
topic under discussion, thus allowing the students to learn
the basic concept of every topic thoroughly. This notably
helped the students in not only understanding the slides
under the microscope, but also in identifying different parts
of the organs under discussion.

At the end of every session, the students were
encouraged to ask questions about any aspect that was
still not clear. Discussion held in this manner proved to be
highly beneficial for the students. Similar to our study, it
was reported that Socrative helped the students focus
more on key knowledge®. Our finding was supported by
another study that documented that use of SPACE RACE
as the activity in Socrative was considered highly beneficial
by majority of students (75%) of ocular anatomy and

histology'®. Another study also stated that, majority of
students find interactive gamification to be helpful in
gaining better understanding and knowledge of basic
histology??.

Our findings are supported by another study stating
that digital games can engage medical students in
traditionally challenging areas such as anatomy and
histology. The participants found gaming to positively
impact their concepts of anatomy by providing insight into
their strengths and weaknesses??. Formative assessments
have been in use in order to bring about a positive change
in academic performance of students and eventually in the
summative assessments. Socrative based formative
assessments improved learning process and led to
improved academic performance of students®14:23,

According to another study, scores obtained in the
final summative assessment were markedly improved when
the students did self-assessment while undergoing
formative assessments?. Another study reported a
significant improvement in the summative scores of third
year medical students after they took online formative
assessments during the course of modules®. Multiple
studies have documented a positive response of students
to Socrative as a formative assessment tool, with 90% of
students agreeing that exercises incorporating this
application enhance their learning?°, boost their motivation,
significantly increase the learning process and improve
their communication with teachers and classmates™3. It
was found to be an effective means of providing formative
feedback and helps save time during lessons®.

In our study, the students’ performance on the
quizzes also helped in providing an indirect feedback on
the teaching methodologies practiced by the facilitators.
This allowed them to reflect on themselves too, thus
helping in bringing about required change in their teaching
patterns.

The results suggest that incorporation of an online
SRS into histology practicals can not only make them more
interesting for the students but can also promote learning.
This practice can help in achieving the learning outcomes
for the subject. Additionally, it can also provide an
immediate feedback to the students on whether they had
actually understood the topic or just ‘believed’ that they did.
This will also provide an indirect feedback to the facilitators
about the effectiveness of their teaching methodologies.
Limitations: Though on the whole, use of Socrative was
appreciated by the students, but some issues were
experienced by the students e.g. internet connectivity
problems and difficulty in logging into the room at the same
time as the rest of the students. This made the students
anxious that they might not be able to finish the task in
time. However, these issues can be addressed by
reassuring the students and by contacting the IT
department to ensure smooth working of internet
connection.

In addition, our study conducted in the setting of a
single department on one particular class. Hence the
sample size was not large, though the results of our study
showed statistically significant improvement in academic
performance. This issue can be resolved by conducting
similar study on inter-department and inter-institution level.
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This will help in further reinforcing the validity of findings of
our study.

Moreover, our study focused purely on use of
Socrative as SRS for formative assessment, and to
increase interest of the student in histology. We did not
utilize any other SRS to compare results of one SRS to
another.

CONCLUSION

Use of Socrative based gaming technology brought about a
positive change in the academic performance of students in
histology by increasing their interest in the subject via
interactive learning. The students were satisfied and
favored Socrative as a tool of effective learning.
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