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INTRODUCTION 

Globally, the wellbeing of all individuals is affected 

directly or indirectly due to coronavirus disease (COVID-

19) pandemic and this has created many challenges for us.1 

Healthcare workers (HCWs) worldwide are in tremendous 

stress and this has led to the need for preventing the 

transmission of Corona virus by complying to strict 

infection control measures in health care facilities.2 

Keeping this in mind, it is necessary to train the 

undergraduate MBBS students from the very beginning 

and inculcate infection control practices in them so that 

when he becomes an Indian Medical Graduate i.e. the 

doctor of first contact he will be able to practice these skills 

in his routine practice.  

According to competency-based medical education 

(CBME) Microbiology second MBBS curriculum, 

infection control practices are one of the core 

competencies for which the second MBBS student has to 

be certified. E-learning through video making can help 

students to achieve these infection control skills upto a 

certifiable level.  
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ABSTRACT 

 

Background: Competency-based medical education (CBME) Microbiology second MBBS curriculum, infection 

control practices are core competencies for certification of the second MBBS student. E-learning through video making 

can help students to achieve these infection control skills upto certifiable level. Educational videos which are of short 

duration, created in a step wise manner have shown to improve skill acquisition and augment observational learning. 

The aim and objectives were to study the effectiveness of video making as a teaching learning tool, to enhance infection 

control skills in undergraduate second MBBS students through video making and to evaluate the students’ infection 

control skills by giving them a prior checklist. 

Methods: Second MBBS students after taking informed consent were enrolled for the study. Ten infection control and 

prevention topics were included in the study for video making. All the 100 second MBBS students in 5 groups of 20 

students had made all the 10 videos of duration 2 minutes. A self-administered, validated pre-test and post-test, multiple 

choice question (MCQ) test and objective structured practical examination (OSPE) checklist were used.  

Results: Mean post-test marks improved by a mean of 5.91 with significant p value (<0.001, using statistical package 

for the social sciences (SPSS) software version 29). Mean MCQ and OSPE scores also improved. In almost all the 

questions on feedback of student’s perception and assessment feedback, percentage of students who agreed and strongly 

agreed were far more than those who disagreed.  

Conclusions: Second phase MBBS students learning and performance of infection control skills greatly improved when 

they created their own videos. 
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In the past, E-learning techniques have been increasingly 

used and applied. The e-learning educational intervention 

mediated electronically, has shown to have positive effects 

on learning performance when compared to no 

intervention or traditional learning methods.3,4 

Infection control topics are positively promoted through E-

learning.5,6 Once these e-learning tools are developed, they 

can be further stored and used for institutional training 

purposes.  

Educational videos which are of short duration, created in 

a step wise manner have shown to improve clinical skill 

acquisition and augment observational learning.7,8 A 

controlled learning environment where demonstrated 

skills can be standardized can be created by video. Such 

videos can serve as introductory understanding of complex 

cognitive concepts.8,9 Educational videos help us “to 

capitalize on the ability of moving images to teach 

procedures requiring skilled techniques and specialized 

physical examination”.10 Initial learning of clinical skills 

can be provided by video demonstration as a “best practice 

exemplar”.11 

In the development of educational videos two important 

overlapping educational theories can be considered: dual-

channel processing and cognitive load theory. Woking 

memory uses two different channels audio and visual 

which process multimedia content such as video. 

According to dual-channel principle, visual and 

auditory/written information can be processed by humans 

simultaneously.12 

Each channel is having a limited capacity to process 

information as stated by the cognitive load theory. 

Cognitive overload occurs and learning is inhibited when 

incoming information exceeds the limited capacity to 

process the information.13,14 Social cognitive model of 

sequential skill acquisition states that observing a 

demonstration forms the first step of Peyton’s approach 

which is followed by imitating the behaviour and leading 

to self-regulated performance of the behaviour.15,16 This 

study was thus undertaken to determine the effectiveness 

of creating a video to enhance infection control skills. 

Aim and objectives  

The aim of this study was to study the effectiveness of 

video making in enhancing infection control skills in 

undergraduate second MBBS students. The objectives of 

the study include: to study the effectiveness of video 

making as a teaching learning tool; to enhance infection 

control skills in undergraduate second MBBS students 

through video making; and to evaluate the students’ 

infection control skills by giving them a prior checklist. 

METHODS 

This prospective interventional study was reviewed and 

approved by the Institutional Ethical committee, 

Chhindwara Institute of Medical Sciences (CIMS), 

Chhindwara, Madhya Pradesh (IEC no. CIMS/Ethics 

Committee/2022/4704 dated 02/07/2022). All the second 

MBBS undergraduate 2020-21 batch students were 

included in this study. None or if any student remained 

absent on the day of intervention and assessment were 

excluded from the study. Informed consent was taken from 

all the students.  

The study was done at the Department of Microbiology, 

CIMS, Chhindwara. Second phase MBBS students were 

enrolled for the study after taking informed consent. The 

study was done after the approval from the Institutional 

Ethical committee of CIMS, Chhindwara. Duration of the 

study was of one year. 

Infection control and prevention topics/categories 

included in the study were – hand hygiene, donning of PPE 

kit, doffing of PPE kit, donning of gloves, doffing of 

gloves, biomedical waste discard bags and use, biomedical 

waste discard techniques, blood spill management, needle 

stick injury, and post exposure prophylaxis. These topics 

were already covered in theory lectures for the second 

MBBS 2020-21 batch students.  

Before starting the study, the students were sensitised 

about the purpose of the research project and the 

intervention. They were informed that a video making 

competition would be there on the above 10 topics of 

infection control and prevention and that the videos of the 

first three positions will be uploaded on the social media 

i.e. YouTube channel.  

A self-administered, validated pre-test containing 3 

questions from each topic (total 30 question) were given to 

all of the students. Validation of pre-test was done by 3 

external subject experts and 1 internal expert. 

After the pre-test, the topics were refreshed through a 

lecture and demonstration. Students were instructed about 

the video making competition. 

All the 100 students were divided into 5 groups of 20 

students each. Each group had made all the 10 videos such 

that no 2 students were repeated in any of the video, thus 

each video were enacted by 2 students and other students 

helped in preparing it. Duration of the video was not more 

than 2 minutes for each topic.  

Each group were provided a checklist of the sequential 

steps of the infection control procedure to be followed 

while preparing the video. This checklist was used at the 

time of judging them during the competition and 

assessment by OPSE.  

Once the video was made and submitted in the department, 

all the students were given a self-administered, validated 

post-test.  
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This was followed by the video making competition. 

Judges were provided with the checklist and the marking 

system including the content relevance, correct procedure 

as per checklist, idea, presentation, time restriction. The 

assessment was done using a scoring sheet. The grading 

scale in the scoring sheet was set as 0-not done/ done 

incorrectly, 1- fairly well done/ done with minimum 

mistakes, 2- well done. The videos of the first three 

positions in each category were uploaded on the 

departmental YouTube channel. 

Impact of video making on learning infection control skills 

was tested by a MCQ test and OSPE.  

A self-administered, validated feedback form was given to 

all students to get the perception of their learning through 

video-based infection control skills.  

Content validity of the pre-test, post-test, MCQ, checklist 

of OSPE and feedback questionnaire was calculated using 

Lawshe’s content validity index. CVR of the questionnaire 

was 0.8 for most of the questions which was acceptable. In 

some necessary modification was done according to the 

suggestions by the faculties. 

Data was collected through Google forms for pre-test, 

post-test and MCQs scores as well as Feedback 

Questionnaire on perception of students about 

effectiveness of video making to enhance infection control 

skills and assessment feedback. 

Data collected for pre-test and post-test was processed and 

mean, standard deviation (SD) and p value was calculated 

using statistical package for the social sciences (SPSS) 

software version 29. 

Data collected for MCQ and OSPE scores was processed 

and mean and SD was calculated. 

For students’ perception of their learning through video-

based infection control skills feedback Google form data 

was processed by bar graphs.  

Mean score, SD value, p value (all calculated using SPSS 

software version 29) were calculated. Feedback 

questionnaire for students through Google form using 5-

point Likert scale were collected.  

RESULTS 

A total of 95 students had participated in the study out of 
100 students of 2020-21 batch. 05 students were absent on 
the day of intervention and assessment and were not 
included in the study. 

From Table 1, it is clear that post-test mean increased by 
mean of 5.91 with significant p value (<0.001). 

Table 1: Pre-test and post-test scores. 

S. no. Scores Mean±SD 

1 
Pre-test out of 30 marks (30 

questions) 
20.18±2.73 

2 
Post-test out of 30 marks (30 

questions) 
26.09±2.22 

From the Table 2, it is clear that the mean MCQ score and 
mean OSPE scores were improved. 

Table 2: MCQ and OSPE scores. 

S. no. Scores Mean±SD 

1 
MCQ scores out of 25 marks 

(25 questions) 
20.19±2.02 

2 
OSPE scores out of 20 marks 

(10 questions) 
19.01±0.82 

Table 3 shows that in almost all the 10 questions 
percentage of students who agreed and strongly agreed 
were far more than those who disagreed. 

Table 4 shows that 81 % of students agreed that they were 
priorly informed about MCQ and OSPE. 80% students 
agreed that the questions were aligned with the learning 
objectives. 

Table 3: Feedback form on student’s perception of effectiveness of video making to enhance Infection control skills 

(n=95). 

S. 

no. 
Questions 

Strong 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

agree (5) 

1 
The introduction to the topic and video 

making was explained well in simple words 
0 (0) 1 (1.1) 10 (10.5) 55 (57.9) 29 (30.5) 

2 The idea of video making generated interest 1 (1.1) 0 (0) 16 (16.8) 51 (53.7) 27 (28.4) 

3 
Video making generated enthusiasm to learn 

about the topic of Infection control 
0 (0) 0 (0) 13 (13.7) 49 (51.6) 33 (34.7) 

4 
The video making strategies made me feel 

involved 
0 (0) 2 (2.1) 10 (10.5) 50 (52.7) 33 (34.7) 

5 
The video making on infection control skills 

was intellectually stimulating 
0 (0) 1 (1.1) 12 (12.6) 61 (64.2) 21 (22.1)  

Continued. 
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S. 

no. 
Questions 

Strong 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

agree (5) 

6 

I am satisfied with the video making 

technique to learn Infection control skills and 

highly recommend it 

0 (0) 0 (0) 19 (20) 52 (54.8) 24 (25.2) 

7 
Video making helped me in better learning 

the infection control skills 
0 (0) 3 (3.1) 10 (10.5) 53 (55.9) 29 (30.5) 

8 
Video making helped me better retention of 

the infection control skills 
0 (0) 1 (1.1) 18 (18.9) 49 (51.6) 27 (28.4) 

9 
I am more confident now in performing the 

infection control skills 
0 (0) 1 (1.1) 18 (18.9) 50 (52.7) 26 (27.3) 

10 

Student’s performance of infection control 

skills will be improved by video making 

activity 

1 (1.1) 1 (1.1) 15 (15.8) 55 (57.8) 23 (24.2) 

Table 4: Assessment feedback (n=95). 

S. no. Question Yes No Not answered 

1 
The assessment method was priorly informed (OPSE and 

multiple-choice items) 
77 (81) 7 (7.3) 11 (11.7) 

2 
The assessment tool was priorly informed (Google form for 

MCQ and OSPE in offline mode) 
79 (83) 4 (4.3) 12 (12.7) 

3 The questions were aligned with the learning objectives 76 (80) 4 (4.3) 15 (15.7) 

DISCUSSION 

Educational video for practical skills is of value and can 

provide a long-term investment in teaching practical skills. 

Videos are non-time bound, provides prior learning and is 

independent of the actual class.  

Peyton’s teaching approach is effective in acquisition of 

procedural skills. The four steps involved in this approach 

include demonstration (step 1), deconstruction (step 2), 

comprehension (step 3) and performance (step 4).16 In our 

study, students were demonstrated the infection control 

skills and were further made to perform the skill. They 

were divided into groups and skill performance was done 

in the form of creating a video for the infection control 

skills. McIntosh et al in 2018 demonstrated in their study 

that when students themselves recorded their skill video 

and receive feedback from the instructor and peers, there 

was a significant rise (p<0.001) in their feeling of 

engagement and being supported within a learner’s 

community.17 They also demonstrated that there was an 

increase in student learning when they re-watched their 

own practice videos on skills in comparison with a control 

group which did not use the video.  

Epstein et al in their review study also demonstrated 

several advantages of using smartphones and video tools 

for teaching and learning practice-based skills ranging 

from accommodating students with unique needs for new 

pedagogies which supports deeper thinking and more 

flexible assessment and feedback practices.18 

With the introduction of competency based medical 

education (CBME), new teaching methods have been 

introduced to ensure the attainment of competencies by 

medical graduates. We have used creation of videos on 

various topics of infection control and prevention. MCQ 

based pre-test and post-test was done. Post test scores 

improved by mean of 5.91 with significant p value 

(p<0.001). For assessment we had taken a MCQ test and 

OPSE and students perception through feedback 

questionnaire and assessment feedback. OPSE stations 

were prepared and students were assessed using a prior 

checklist provided to them.  

Hidayati et al conducted a study to determine the 

effectiveness of the audio-visual competition for health 

education media to improve the practice of washing hands 

in 6 stages in elementary school students.19 In his study, 

the intervention group has a significant difference between 

knowledge and attitudes during the pre-test/before the 

intervention compared to knowledge and attitudes at the 

post-test or after the intervention. There was a significant 

increase in student’s knowledge and attitude in pre-test and 

post-test when the video and educational competition 

model was used.  

Brame et al has suggested three elements for video design, 

development and use of video as an effective educational 

tool which can help to implement instructor’s maximize 

video’s utility in biology classroom.20 These three 

elements include cognitive load, student engagement and 

active learning. 

CONCLUSION 

Effectiveness of video making to enhance infection control 

skills was a very interesting activity which was conducted 

in the Department of Microbiology and its assessment was 

done by OSPE and a MCQ test. Infection control skills 
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greatly improved in second MBBS students following 

video making activity. There was a remarkable 

improvement in post test scores by 5.91 with a significant 

p value. The mean MCQ and OSPE scores were improved. 

Video making had helped in deeper learning and teaching 

the students. It also had several advantages of more 

flexible assessment and feedback practices. When students 

themselves perform a practical skill and receive feedback, 

the students have a feeling of engagement and belonging 

which increases their confidence and thus they can master 

the practical skill. 

Recommendations  

Not much existing literature is available in support for data 

security and practice and video ethics. Changing role of 

teacher as a coordinator of learning is a challenge for the 

teachers so as to change the way their students learn. 

Implementation of new assessment methods such as OPSE 

for demonstration of practical skills is a challenge as there 

is shortage in the number of faculties in the department and 

faculties are not sensitized and motivated. Limited number 

of studies are available, additional studies that evaluate the 

effectiveness of videos are suggested. 
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