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Abstract 

Background: Technology enhanced learning in medical curriculum is expanding rapidly because of 

research showing the benefits for learners in terms of engagement, convenience, attainment and 

enjoyment. Objectives: The purpose of the present study was to explore medical students’ perspective on 

technology enhanced learning in undergraduate pharmacology. Methodology: This descriptive cross-

sectional study was conducted in the Faculty of Medicine during 2016 for a period of three (3) months. 

Second year MBBS students who were studying in the International Medical School, Management & 

Science University,Selangor,  Malaysia with the age group of equal or more than 18 years of age with both 

sexes were selected as study population. Several online quizzes were conducted by Quizizz. Data were 

analysed after online quizzes using semi-structured questionnaire.Results: A total number of 42 students 

were involved in this study. Among these  35(83.33%) surveyed students were strongly agreed with 

timing for answering the questions however, 39(92.86%) strongly agreed that quizzes stimulate interest in 

pharmacology and 28(66.67%) strongly agreed that quizzes improve knowledge and skill in 

pharmacology. Most of the students suggested to continue online quizzes.Conclusion:Systematic analysis 

and stratification of students’ perceptions regarding technology enhanced learning initiatives such as 

online quizzes are essential in gaining insight for educational planning and interventions in pharmacology. 
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Keywords:online quizzes; technology enhanced learning; pharmacology quizzes; quizzing 

Correspondence: Dr. Sujit Kumar Sarker, International Medical School, Management & Science University, University Drive, 

Section 13, 40100 Shah Alam, Selangor, Malaysia; Email: sujit_swapna@yahoo.com 

Cite this article as: Sarker SK, Bhas G, Marakala V, Yusuf MA. Technology Enhanced Learning in Undergraduate 

Pharmacology through Online Quizzes: A Pedagogical Approach and Medical Students’ Perspective. J Curr Adv Med Res 

2019;6(1):14-17 
Funding: This study has been performed without any funding from outside else. 

Conflict of Interest: There was no conflict of interest to any of the authors of this study. 

Contributions to authors: Quiz & questionnaire preparation: Sujit Kumar Sarker; Quiz & questionnaire correction: Geethanjali 

Bhas; Statistical analysis: Vijaya Marakala; Manuscript writing: All authors are involved; Manuscript revised: Mohammad 

Abdullah Yusuf 

Copyright: ©2019. Sarker et al. Published by Journal of Current and Advance Medical Research. This article is published under 

the Creative Commons CC BY-NC License (https://creativecommons.org/licenses/by-nc/4.0/). This license permits use, 

distribution and reproduction in any medium, provided the original work is properly cited, and is not used for commercial 

purposes. 

 

http://www.banglajol.info/index.php/JCAMR 

ISSN (Print)  2313-447X 

ISSN (Online)  2413-323X 

NLM Catalog ID 101673828

DOI: https://doi.org/10.3329/jcamr.v6i1.40776 

http://www.banglajol.info/index.php/JCAMR
https://www.ncbi.nlm.nih.gov/nlmcatalog/101673828
mailto:sujit_swapna@yahoo.com


Technology Enhanced Learning in Undergraduate Pharmacology        Sarker et al 

J Curr Adv Med Res 15                                January 2019 | Volume 6 | Number 1 

Introduction 

Technology enhanced learning incorporating 

components of self testing and assessment is an 

effective and proactive pedagogical technique in 

medical education. Medical students’ are required 

to comprehend, evaluate, synthesise and retain 

complex information during their training. To this 

effect, online quiz is a novel student centred 

approach to enhance student engagement, 

reflection, critical thinking, insight, retention and 

academic success.  

Exploring the field of online quiz format of 

technology enhanced learning has been found to 

enhance student engagement with positive learning 

experiences and outcomes1. It has also been found 

to be contributory to key learning outcomes by 

enhancing student exam performance2. 

Furthermore, online teaching and learning resources 

are effective in increasing student engagement with 

proper motivation and reminder3. Online quizzing is 

an active pedagogical technique as it enables 

faculty to reflect about the effectiveness of various 

teaching and assessment practices on student 

engagement, performance and perception4. In the 

Asian context, technology enhanced learning in 

pharmacology has been underexplored. This study 

was explored the current understanding, 

effectiveness and students’ perceptions of online 

quizzing as a novel pedagogical approach in 

teaching undergraduate medical pharmacology. 

Methodology 

This descriptive cross-sectional study was 

conducted in the Faculty of Medicine, International 

Medical School, Management & Science 

University, Selangor, Malaysia during 2016 for a 

period of three (3) months. The second year MBBS 

student with the age group of more than or equal to 

18 years with both sexes were selected as study 

population. All 42 students of a batch were 

involved in this study. There were seven (7) online 

quizzes conducted by Quizzes which is a free fun 

multiplayer online quiz tool. These quizzes were 

prepared on the basis of first semester 

pharmacology syllabus and course outcome. This 

syllabus was prepared by Management & Science 

University accredited by Malaysian Qualifications 

Agency. Each quiz included 10 objective questions 

(one correct answer) and allocated time was 1 

minute per question. After conducting quizzes, ten 

(10) semi-structured questionnaires were asked 

regarding online quizzes and feedback scale were 

prepared like Likert Scale (strongly agree, agree, 

neutral, disagree and strongly disagree) and Yes/No 

wing manually. The statistical analysis was 

performed by Statistical Package for Social Science 

(SPSS) version 22.0 (Texas, USA). The qualitative 

data were expressed as frequency and percentage. 

Results 

Among the participants, 29(69.05%) students were 

female and 13(30.95%) students were male. All of 

the students completed quizzes on time. It had been 

found that 35(83.33%) students were strongly 

agreed with timing for answering the questions. It 

had also been found that 39 (92.86%) students were 

strongly agreed about quizzes stimulate interest in 

pharmacology and 28(66.67%) of them strongly 

agreed that quizzes improve knowledge and skill in 

pharmacology. 

Table 1: Students’ Response on Online Quizzes 

Variables Strongly 

agree    

Agree Neutral  Disagree Strongly 

disagree 

Time given for answering the questions 

were sufficient 
35(83.33%) 7(16.67%) 0.0% 0.0% 0.0% 

Quizzes stimulate interest in pharmacology 39(92.86%) 3(7.14%) 0.0% 0.0% 0.0% 

Quizzes improve knowledge and skill in 

pharmacology 
28(66.67%) 11(26.19%) 3(7.14%) 0.0% 0.0% 

Recommend others to participate these 

online quizzes 
25(59.52%) 16(38.10%) 1(2.38%) 0.0% 0.0% 

Suggest to continue online quizzes 27(64.29%) 13(30.95%) 2(4.76%) 0.0% 0.0% 

 

Majority of them (59.52%, N=25) were strongly 

agreed to recommend others to participate these 

online quizzes. Most of the students suggested to 

continue online quizzes of which 27(64.29%) of 

them were strongly agreed. Neutral response was  

 

negligible and nobody put tick mark on disagreed or 

strongly disagreed box (Table 1).  
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Table 2: Students’ Preference on Objective Type 

Questions  

Objective Type Questions Frequency Percent 

One correct answer 15  35.71 

True-false answer 27  64.29 

Regarding the type of objective questions majority 

of them (64.29%, N=27) preferred true-false answer 

and rest of them (35.71%, N=15) preferred one 

correct answer (Table 2).  

Table 3: Difficult Component of Pharmacology 

Component  Frequency Percent 

Drug group 2 4.76 

Pharmacokinetics 5 11.90 

Adverse effects 7 16.67 

Clinical uses 8 19.05 

Drug interactions 9 21.43 

Mechanism of action 11 26.19 

Students showed their difficulty in pharmacology in 

following order: drug group 2(4.76%) respondents, 

pharmacokinetics of drug 5(11.90%), adverse 

effects 7(16.67%), clinical uses 8(19.05%), drug 

interactions 9(21.43%) and mechanism of action 

11(26.19%) respondents. Most of the students had 

good knowledge in pharmacology. None of them 

participated any pharmacology online quizzes 

before this study (Table 3).  

Discussion 

Technology enhanced learning through online 

quizzes is a 21st century formative assessment 

technique in undergraduate medical education. 

Despite the popularity of such assessment 

techniques, systematic studies on their impact on 

students’ perceptions and understanding are limited 

in undergraduate medical setting. This study 

addressed the knowledge gaps that exist in the 

utilization of this technology enhanced learning 

technique for the discipline of pharmacology in an 

integrated undergraduate medical course. 

The components addressed in this study were 

student perceptions, motivation, preferences for 

quiz format, analysis of challenges and difficulties 

in solving the quizzes based on topical themes that 

were selected for the online quizzes. This study 

revealed that, online quizzing in a formative style 

enhanced motivation in a significant proportion of 

students. This was revealed by the large proportion 

of students agreed with timing for answering the 

questions (83.33%) in this study and a significant 

number who agreed that it stimulates interest in 

pharmacology (92.86%). Furthermore, 64.29% of 

them preferred to continue this method of online 

assessment. Insight gained from analysis of the 

pattern and format of online quizzes reveals that, 

majority of students preferred a true-false answer 

format compare to one correct answer format. This 

preference reflects the lower difficulty index of 

true-false format as compared to one correct answer 

format. Regarding the topical themes that were 

chosen for online quizzes, students perceived 

mechanism of action as the most challenging 

followed by, drug interactions, clinical uses, 

adverse effects, pharmacokinetics of drugs and drug 

groups.  

Systematic analysis of students’ perceptions is a 

vital component in the introduction, improvement 

and success of technology enhanced teaching and 

learning programs. It is also a core component of 

student-centred teaching and learning. To the best 

of our knowledge, this study is the first to 

systematically analyse students’ perceptions of 

formative online quizzes in pharmacology in an 

integrated undergraduate medical curriculum.  The 

limitations of this study were the number of 

participants whose perceptions were analysed, the 

choice of online quiz format as one best answer was 

not included in our study. Another potential 

limitation was the breadth of topics which were 

covered in the quizzes. Insight gained from student 

responses reveals that drug group is the easiest 

component of pharmacology.  

A probable reason may be that, this topic is 

discussed at the beginning of class when students 

are not exhausted. Regarding pharmacokinetics, 

usually key concepts are discussed so student 

comprehension is optimal. Regarding students’ 

perceptions of difficulties with solving the drug 

interactions may be due to the higher level of 

thought processes required to correlate 

pharmacokinetics and pharmacodynamics of 

different drugs. Mechanism of action was also 

perceived as an area of difficulty which may be due 

to the fact that molecular concepts are involved in 

this component. 

Comparative analysis of research conducted by 

Urtel et al4 concluded that, online quizzes partially 

increase student classroom engagement and 

perception. Another research by Ruscio5 revealed 

that, students completed their assigned reading at 

impressive rates when motivated by the randomly 

administered quiz technique. 
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Conclusion 

Interactive reinforcement through technology 

enhanced learning methods such as online quizzes 

have a significant positive impact on motivation of 

medical students towards learning pharmacology. 

This study also revealed that, students’ perceptions 

were significant in analysing difficulty index and 

choice of question formats. Insight gained from 

students’ perceptions such as difficulty levels and 

choice of question formats in online questions is 

essential for medical educators in designing online 

quizzes. It highlights the need for systematically 

and comprehensively assessing students’ 

perceptions in technology enhanced education and 

assessment. Furthermore, it serves as a baseline for 

continual improvement in designing formative 

assessment strategies in student centred 

undergraduate medical education. Systematic 

analysis of student motivation in the utilization of 

technology enhanced learning initiatives such as 

online quizzes are essential in a student centred 

undergraduate medical education. Stratification of 

student’s perceptions regarding difficulties and 

challenges of solving problems in different topical 

themes encountered in pharmacology are essential 

in gaining insight for 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

educational planning and interventions. Further 

studies are necessary with larger groups of students 

in wide and diverse settings to analyse the 

educational impact of online quizzing in 

undergraduate medical education. 
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