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Abstract:
BACKGROUND: Sufficient interaction between the trainers and the trainees in medical education 
is always one of the biggest challenges for an educational system. This study was designed to 
evaluate the effect of virtual interactions within the educational content of stroke on the effectiveness 
of teaching for general medicine students during COVID‑19 crisis.
MATERIALS AND METHODS: Eight medical students applying for stroke education were divided into 
two groups by simple random sampling (Rafsanjan Medical School, 2020). The first group participated 
in an online classroom via the Adobe Connect platform without virtual interaction. The second group 
used a video presentation containing interaction scenarios. The effectiveness evaluation of each 
type of educational content was done by comparison of the final exam scores and the results of an 
electronic satisfaction questionnaire in each group. Finally, using SPSS software version 18, the 
data were analyzed with independent samples t‑test.
RESULTS: This study showed that the mean of the examination scores of the interactive virtual content 
group (6.14 ± 1.46) was significantly higher than the online class group (4.50 ± 1.50) (P < 0.001), 
and also the results of satisfaction assessment showed that this group was more satisfied with their 
educational content (P = 0.005).
CONCLUSION: Evaluation of the virtual stroke training effectiveness for general medical students 
shows that the educational approach of video with virtual interactions is an effective learning method 
in medical topics and can be considered as an efficacious educational model in online teaching.
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Introduction

COVID‑19 influenced the medical 
education globally via locking down 

the universities and colleges. In this time, 
the virtual education and e‑learning were 
key mediators for medical education and 
continued the teaching in a new format. The 
online classes and electronic courses had 

many challenges and one of the important 
ones is inadequate interactions of teachers 
and learners.[1,2]

Medical education is moving toward the 
active learning, with different teaching 
and learning techniques.[3] Information 
and communication technology can be 
used as a powerful tool for improving 
the quality and efficiency of education. 
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In the third millennium, e‑learning is no longer just 
an alternative, it is a necessity, and should attract the 
attention of more and more educational designers and 
planners.[4,5]

Virtualization is a very effective approach in the success 
of higher education institutions, and with the outbreak 
of the COVID‑19 pandemic in December 2019, the 
importance of virtual education and e‑learning has 
grown significantly. Virtual education needs a wide 
range of virtual interaction tools, computer software and 
hardware, and different learning management systems 
and has different challenges such as its quality and the 
student assessment.[6,7]

Selecting or producing the appropriate tools and 
content in the educational system based on the cost 
of producing as well as the degree of improvement 
in the educational effectiveness achieved by that 
tool or content is a very important challenge to an 
educational system. Evaluating the effectiveness of 
e‑learning approaches and methods for learners in a 
specific type of education, such as medical education, 
provides a clear feedback and leads to maximizing 
the effectiveness of education by decision‑makers and 
education officials.[8]

Interactive learning is the most important element 
of teaching methods, which considers the student 
needs and also leads to a self‑directed learning among 
students. Studies showed more efficacious learning and 
greater satisfaction among learners who were trained 
with interactive methods. Moreover, during COVID‑19 
pandemic, the interactive online teaching seems 
necessary for better and effective retention of topics by 
the students.[9,10]

Active learning in online education enhances the 
student engagement into the learning process and can 
be performed by different strategies such as online 
discussions, assignment design, and flipped learning.[11] 
We used another method for performing the active 
learning for the students. In this study, what has been 
considered is the implementation of an interaction 
scenario in the video content of the stroke topic using 
standard virtual interactions available in Storyline 
software (Articulate Company version 360) such as 
slider, key, hotspots, input boxes, and checkboxes) for 
medical students.

This study evaluates the efficiency of interactive 
content and its impact on improving the quality of 
medical education in order to achieve more optimal 
solutions on providing the appropriate educational 
content for electronic training in Rafsanjan Medical 
School.

Materials and Methods

Study design and setting
In creating interactive content, virtual interaction 
scenarios were defined in a lesson video.  In 
implementing the virtual interaction scenario, like 
the process in a multistage computer game, the 
educational video was presented to the students in the 
form of a multistage process and with the condition 
that the students respond to the virtual interaction 
in each stage. Entering each stage and watching 
the video of that stage are related to the student’s 
reaction to the virtual interactions implemented in 
the previous stage. These virtual interactions were 
designed and produced with the aim of increasing 
students’ focus on important curriculum goals in this 
topic. This scenario tries to provide easier and more 
enjoyable learning.

In preparing the interactive virtual content, first of all, 
the instructor presented the topic of stroke based on 
PowerPoint slides. Then, by adding images and related 
texts in the educational presentation, an explanatory 
video was produced simultaneously with the lecture in 
the video. In the next step to increase the students’ focus 
on the important lessons presented in this educational 
video, the prepared video was divided into several 
sections with the interactive scenario.

In order to enter the next sections of the interactive 
video content for watching, giving the correct answers 
to the questions at the end of the previous section 
was necessary (one sample video uploaded in the 
supplementary files).

In the other group who were in virtual classroom, the 
students experienced this topic with the help of a lecture 
without virtual interactions and in an online classroom 
through Adobe Connect system. The possible questions 
of both groups of students were answered through the 
learning management system (Navid) by the course 
instructor.

Participants and sampling
In this study, which is an educational intervention, 80 
medical students in the internship stage participated. 
This study was performed from August to September 
2020 in the Rafsanjan University of Medical Sciences, 
School of Medicine. The subject of the study was a stroke 
from theoretical neurology.

In this method, students were randomly divided 
into two groups: one group received the training 
with interactive virtual content and the other group 
participated in an online classroom via Adobe 
Connect [Figure 1].
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Data collection tool and technique
Finally, student assessment was performed via online 
multiple‑choice questions exam in the electronic 
examination system. A questionnaire was completed 
by the students at the end of the examination in order 
to evaluate the teaching methods from the satisfaction 
points of view.

The electronic questionnaire was conducted using 20 
multiple‑choice questions. The questions were in the 
form of a 5‑point Likert scale: strongly agree (score 
4), agree (score 3), have no opinion (score 2), 
disagree (score 1), and strongly disagree (score 0). 
As a result, the satisfaction score for each student 
was calculated between 0 and 80. The related 
questionnaire was designed in an electronic poll 
system (EPOll).

Validity and reliability of data collection tools
Validity
To determine the validity of questionnaires, the method 
of content validity was used. Five university professors 
were used to determine this validity. They were asked 
to comment on the necessity of each of the questions, 
and thus, the mean of the content validity ratio (CVR) of 
the teaching method acceptance questionnaire was 0.95 
and the mean of the CVR of teaching method satisfaction 
questionnaire was 0.92.

Reliability
To determine the reliability of the questionnaire, 
the test–retest method was used so that the first ten 
questionnaires were distributed among ten people in the 
statistical population and were received after completion. 
After 10 days, the questionnaires were distributed again 
among the same people and collected after completion. 
Then, the correlation coefficient between the scores of 
the first and second stage of response was calculated 
as reliability. The reliability of the teaching method 
acceptance questionnaire was 0.81 and the satisfaction 
questionnaire was 0.86.[12‑14]

Inclusion criteria
Inclusion criteria  included students who were in the 
stroke course from theoretical neurology training and 
agreed to participate in the study.

Exclusion criteria
Exclusion criteria included absence in virtual classroom 
or lack of finishing watching the interactive content or 
failure to take the virtual exam at the end of the course.

Ethical consideration
Each medical student’s information and exam score were 
confidential. The participants were allowed to withdraw 
from the study if they did not wish to do so. This study 
was approved by the ethical committee under the code 
of IR.RUMS.REC.1399.183.

Statistical analysis method
In analyzing the results, first using the Kolmogorov–
Smirnov test, the hypothesis of normality of the test 
score variable in the two groups was examined and 
confirmed.

Finally, using SPSS software version 18 (SPSS Inc. Released 
2009. PASW Statistics for Windows, Version 18.0. 
Chicago: SPSS Inc.), the mean of examination scores in 
the two groups was compared with independent samples 
t‑test. In addition, the difference between the mean of 
student response time to the exam in the two groups was 
calculated. The questionnaire scores were also compared 
between the two groups. The significance level in all tests 
was considered 5%.

Results

Eighty students who had neurology courses entered the 
study and were divided into two groups. There was no 
significant difference between the two groups according 
to sex and total average scores.

The analysis of the mean of stroke examination score 
was obtained by independent sample t‑test, which is 
described in Table 1. The result of independent t‑test 
shows that the examination score of the interactive 
content group was significantly higher than the online 
class group (P < 0.001). Figure 2 (box plot) also shows 
the minimum, maximum, first, second (middle), and 
third quartiles for the exam scores of both groups. The 

Table 1: Final scores of students in the stroke course 
in the studied group
Group n The least The most Average SD SE P*
Virtual 
interactive

55 3 8 6.14 1.46 0.19 t=−4.56
Df=77

P<0.001Online class 24 2 7 4.50 1.50 0.31
*Independent samples t‑test. SD=Standard deviation, SE=Standard errorFigure 1: The groups of the study are presented in this diagram
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improvement of these indicators can be seen in the 
interactive content group.

Student satisfaction assessments are reported in 
Table 2. According to the result of independent t‑test, 
the satisfaction level of the interactive video group was 
significantly higher than the online classroom (58.54 vs. 
39.68, respectively) (P = 0.005).

Comparison of answering time to the exam questions 
in two groups showed that the average time spent 
answering the questions in the interactive virtual 
group was 1 min less than the time for answering the 
online class group (8.86 vs. 9.72, respectively). Based 
on the result of independent t‑test, this difference was 
statistically significant (P = 0.046) [Table 2].

Comparison of the total average scores of students 
participating in the two groups was also performed [Table 2]. 
It was found that the mean of total average score in the two 
groups is exactly the same, and according to the results of 
the independent t‑test, there was no statistically significant 
difference between the two groups (14.15 in the interactive 
method vs. 14.14 in the online classroom) (P = 0.976). 
Considering that the total average score is the same in the 
two groups, it can be concluded that this variable does 
not act as a confounder in terms of the stroke exam score 
comparison in the two groups.

In order to investigate the simultaneous effect of different 
demographic variables, response time, total average score, 
and intervention (interactive virtual content) on the exam 
score of the stroke, a multiple linear regression model 
was used. The existence of linearity between independent 
variables was investigated, and after confirming the 
related hypotheses, the results of the multiple regression 
model were reported as follows [Table 3].

According to the results of multiple linear regression, 
the effect of the group variable on the exam score of 
stroke was significant (P < 0.001) so that by adjusting the 
effect of other variables (total average score, gender, and 
response time), the exam score in the interactive virtual 
group is 1.52 more than the online group score. Gender 
and response time variables had no significant effect on 
exam score (P > 0.05), but the effect of total average on 
exam score was statistically significant (P = 0.011).

This means that by adjusting the effect of other variables 
by increasing each unit to the total average, the stroke 
exam score has increased by an average of 0.4. However, 
this does not mean that the difference in the mean score of 
the stroke between the two groups is affected by the total 
average because the two groups were randomly selected 
in exactly the same way that they have very little difference 
in terms of total average score [Table 2]. Furthermore, 

according to the standard regression coefficients, it can 
be concluded that the group variable (intervention) had 
the greatest effect on the stroke exam score.

Discussion

According to the results of this study, medical students’ 
satisfaction and acceptance level of the video containing 
virtual interactions is desirable. According to the findings, 
the virtual interaction scenarios in the educational video 
were effective and have improved the performance of 
students in the final stroke examination.

According to Tabatabai’s study (2020), COVID‑19 pandemic 
had a great and sometimes negative impact on education. 
Face‑to‑face education has moved toward the virtual 
education in many countries. In Iran, many medical schools 
have expanded their virtual education platforms. Virtual 
University of Medical Sciences has also played a supporting 
role in better promoting this type of education.[15] In the 

Figure 2: The box plot of the stroke examination scores in the group of online 
classrooms and in the group of virtual interactive video content

Table 2: Comparison of average satisfaction, total 
average scores, and duration of answering the 
exam questions in both groups of interactive virtual 
content and online classroom
Variables Interactive virtual 

video
Online classroom P*

n Average SD n Average SD
Satisfaction 51 58.54 18.82 12 39.68 25.08 T=2.9

Df=61
P=0.005

Student grades 55 14.15 0.98 24 14.14 1.43 T=0.03
Df=77

P=0.976
Duration of 
answering 
exam questions

55 8.86 1.92 24 9.72 1.13 T=2.024
Df=77

P=0.046
*Independent samples t‑test. SD=Standard deviation
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duration of COVID‑19 pandemic, finding the efficacious 
teaching methods in medical education is of great 
importance, and in this study, we investigate the effectiveness 
of a teaching approach in medical school.

Interactive videos are a useful method in teaching and 
learning. Hung et al. and Anwar et al. demonstrated that 
an interactive video improves the student performance 
in the exams as well as the level of understanding 
and information retention. Besides, they showed that 
interactive videos help the students to achieve an active 
learning and better examination scores. Afify study 
focused on the effectiveness of interactive digital videos 
and their length on cognitive achievements and learning 
retention, and suggested that stakeholders and educational 
planners may benefit from this e‑learning environment. 
Afify study also revealed that student performance of 
the groups who received the interactive videos with 
medium length was better than the groups of students 
who watched the long videos.[13,16,17] The current study in 
line with other studies exhibited that an interactive video 
content could improve student performance in the course 
final examination in comparison with an online classroom. 
According to the results of this study, the implementation 
of virtual interactions in the educational content using 
clear signals to introduce the important points of the lesson 
led to better student performance.

Verma et al. discussed the interactive teaching methods 
in medical education and showed that these approaches 
alter the role of teachers from being a provider of 
information to an educational process facilitator.[9] In 
another study by Chen et al., virtual trainings for dental 
students were conducted in the COVID‑19 pandemic. In 
this study, the interactivity of the content was pointed 
out by the students and was more effective than a lecture 
alone, and learning in small groups and combining 
the synchronous and asynchronous components 
were suggested.[18] Based on these studies, during 
coronavirus crisis, we aimed to evaluate an interactive 
method of teaching which led to a desirable level of 
student satisfaction and could be a beneficial model for 
e‑learning.

Limitation and recommendation
Our study limitations were problems in connecting to the 
network during the final online exam and responding to 

the online questionnaire, and our recommendation for 
this problem is having a backup network for replacement. 
The positive aspect of this study was introduction of a 
virtual interactive teaching model in the stroke course for 
medical students. The recommendation for future studies 
includes the assessment of virtual interactive video 
effects compared with traditional face‑to‑face classes, 
use of other software and tools for virtual interaction 
designing, and performing these teaching methods for 
other students in different schools and different years 
of entrance to university.  Overall, the innovation of 
the current study was designing an interactive digital 
content based on a video on the stroke topic for medical 
students and comparing this approach with an online 
classroom, which provides a solution for e‑learning 
challenges.

Conclusion

Our study showed that interactive teaching environment 
affects the students’ learning outcomes and is 
accompanied by student’s satisfaction and acceptance. 
The possible mechanisms for these achievements may 
be related to maximizing the learning process and 
simplification of complex topics. This teaching method 
could be suggested for future educational planning for 
other fields and other courses.

Acknowledgment
This study was supported by the Vice‑Chancellor of 
Research and Technology of Rafsanjan University of 
Medical Sciences, Rafsanjan, Iran (Grant no: 99205). 
The authors would like to thank the Clinical Research 
Development Unit for its support and collaboration in Ali 
Ibn Abitaleb Hospital, Rafsanjan University of Medical 
Sciences, Rafsanjan, Iran.

Financial support and sponsorship
The current study was financially supported by Rafsanjan 
University of Medical Sciences, Rafsanjan, Iran.

Conflicts of interest
There are no conflicts of interest.

References

1. Hayat AA, Keshavarzi MH, Zare S, Bazrafcan L, Rezaee R, 
Faghihi SA, et al. Challenges and opportunities from the 

Table 3: Simultaneous effect of different variables on stroke score using multiple linear regression
Independent variable The regression coefficient Standard coefficient SE T P Tolerance VIF
Constant −2.96 2.574 −1.15 0.253
Group (interactive virtual to online) 1.52 0.437 0.367 4.14 0.000 0.932 1.073
Total average 0.406 0.283 0.155 2.62 0.011 0.889 1.125
Gender (male to female) 0.416 0.124 0.370 1.12 0.264 0.854 1.171
Response time −0.001 −0.001 0.110 −0.01 0.993 0.946 1.057
SE=Standard error, VIF=Variance inflation factor

[Downloaded free from http://www.jehp.net on Wednesday, March 22, 2023, IP: 5.213.48.160]



Vakilian, et al.: Virtual interactions effects on medical education

6 Journal of Education and Health Promotion | Volume 11 | July 2022

COVID‑19 pandemic in medical education: A qualitative study. 
BMC Med Educ 2021;21:247.

2. Ravi RC. Lockdown of colleges and universities due to COVID‑19: 
Any impact on the educational system in India? J Educ Health 
Promot 2020;9:209.

3. McCoy L, Pettit RK, Kellar C, Morgan C. Tracking active learning 
in the medical school curriculum: A learning‑centered approach. 
J Med Educ Curric Dev 2018;5:2382120518765135.

4. Regmi K, Jones L. A systematic review of the factors‑enablers and 
barriers‑affecting e‑learning in health sciences education. BMC 
Med Educ 2020;20:91.

5. Pei L, Wu H. Does online learning work better than offline learning 
in undergraduate medical education? A systematic review and 
meta‑analysis. Med Educ Online 2019;24:1666538.

6. Ray S, Srivastava S. Virtualization of science education: A lesson 
from the COVID‑19 pandemic. J Proteins Proteom 2020;11:77‑80.

7. Rajab MH, Gazal AM, Alkattan K. Challenges to online medical 
education during the COVID‑19 pandemic. Cureus 2020;12:e8966.

8. Tartavulea CV, Albu CN, Albu N, Dieaconescu RI, Petre S. 
Online teaching practices and the effectiveness of the educational 
process in the wake of the COVID‑19 pandemic. Amfiteatru Econ 
2020;22:920‑36.

9. Verma A, Patyal A, Meena JK, Mathur M, Mathur N. Interactive 
teaching in medical education: Experiences and barriers. Adesh 
Univ J Med Sci Res 2021:1‑5 (Article in Press).

10. Singh HK, Joshi A, Malepati RN, Najeeb S, Balakrishna P, 
Pannerselvam NK, et al. A survey of E‑learning methods in 
nursing and medical education during COVID‑19 pandemic in 

India. Nurse Educ Today 2021;99:104796.
11. Singhal R, Kumar A, Singh H, Fuller S, Gill SS. Digital device‑

based active learning approach using virtual community 
classroom during the COVID‑19 pandemic. Comput Appl Eng 
Educ 2021;29:1007‑33.

12. Ghadrdoost B, Sadeghipour P, Amin A, Bakhshandeh H, Noohi F, 
Maleki M, et al. Validity and reliability of a virtual education 
satisfaction questionnaire from the perspective of cardiology 
residents during the COVID‑19 pandemic. J Edu Health Promot 
2021;10:291.

13. Afify MK. Effect of interactive video length within e‑learning 
environments on cognitive load, cognitive achievement and 
retention of learning. Turk Online J Distance Educ 2020;21:68‑89.

14. Yoon M, Lee J, Jo IH. Video learning analytics: Investigating 
behavioral patterns and learner clusters in video‑based online 
learning. Internet Higher Educ 2021;50:100806.

15. Tabatabai S. Simulations and virtual learning supporting clinical 
education during the COVID 19 pandemic. Adv Med Educ Pract 
2020;11:513‑6.

16. Hung IC, Chen NS. Embodied interactive video lectures for 
improving learning comprehension and retention. Computers 
Educ 2018;117:116‑31.

17. Anwar Z, Kahar MS, Rawi RD, Nurjannah N, Suaib H, Rosalina F. 
Development of interactive video based powerpoint media in 
mathematics learning. J Educ Sci Technol 2020;6:167‑77.

18. Chen E, Kaczmarek K, Ohyama H. Student perceptions of distance 
learning strategies during COVID‑19. J Dent Educ 2020;10.1002/
jdd. 12339.

[Downloaded free from http://www.jehp.net on Wednesday, March 22, 2023, IP: 5.213.48.160]


