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Abstract 

Background: During the Covid -19 lockdown, the Faculty of Medicine at the University of Balamand 

adopted the Webex platform to deliver the lectures live for the students. All lectures were also recorded 

and posted. This study compares the results of students who attended the live online lectures with those 

who only reviewed the recordings of the lectures, taking the previous year’s rank into consideration.   

Method: We retrieved attendance data of Med 2 students and their grades for 7 modules. We also had 

access to the previous year’s rank as predictor of outcome. The students had two types of exams, the 

standardized NBME questions and in-house questions prepared by the lecturers. The students rank from 

the previous year was used to divide the students into the top 20%of the class, the lower 20% and the rest. 

Analysis to assess the impact of attendance on outcome was made for the two types of exams, and for 

the different groups of students. 

Results: Our analysis shows a significant correlation between the two types of questions, and a significant 

correlation between attendance and the previous years’ rank. Also for all the groups, attendance had a 

significant contribution to the outcome, more significant among the top students and the bottom of the 

class students. 

Conclusion: This study shows the importance of attending lectures even if they are online, not only for the 

poor performing students but also for the top 20%. Recorded lectures may be a beneficial adjunct but not 

a replacement of live lectures, at least for now. 
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Introduction 

The Covid-19 pandemic resulted in significant challenges for medical schools, not in lecture delivery as 

much as in ensuring adequate knowledge acquisition among students.  Schools and universities have 

adopted different platforms for lecture delivery ranging from live lectures to prerecorded sessions.  

Online teaching is not a recent occurrence in education, and in fact, it was introduced in the 1980’s in 

certain universities that offered degrees exclusively taught online. (1). Over the last decades however, 

online teaching has evolved tremendously with the emergence of many online courses in almost every field 

of study.  
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In medical education, and with the increasing number of studies that have shown the usefulness and positive 

perception of online teaching, hybrid education is becoming a well established teaching approach in some 

medical curricula. (2,3).   

With the Covid-19 pandemic and the resulting lockdowns, medical schools, even those with no previous 

experience with online teaching, had to shift quickly and completely to online lecture delivery, either live 

through virtual platforms or through prerecorded lectures.  

Between August 2020, the beginning of the academic year, to December 2020, seven Med II course 

modules were delivered at the University of Balamand -Faculty of Medicine. All module lectures were 

delivered live using the WebEx platform. Lectures were also recorded and posted on MOODLE at the end 

of each session. Some students chose not to log in on WebEx and attend the live lectures and elected to 

review the recordings. In this study we compared the exam results of all Med 2 students in the seven 

different modules and correlated these results with the students’ attendance and their previous year’s rank 

in order to assess any impact the attendance might have on academic outcome.  

 

Methods 

We evaluated the performance of Med 2 students in 7 different topics: Pathology, Pharmacology, Virology, 

Parasitology, Bacteriology and Infectious and Cardiology. All lectures were delivered through live WebEx 

sessions, respecting the same schedule as for in-house lectures. The slides of the lectures were posted on 

MOODLE before the lectures and all the sessions were recorded and then posted on MOODLE after they 

were delivered. The attendance in each lecture was retrieved from the database as the students would login 

using their names (Table1). Each of the seven courses had one exam, and all exams consisted of both 

National Board Medical Examination (NBME) questions and in-house questions except for one that was 

entirely composed of in-house questions due to technical issues related to NBME administration. All the 

lectures were represented in the exams and the lecturers provided the questions related to the lectures they 

delivered with the same question / lecture-hour ratio. All exams were computer-based and were done on 

campus with direct monitoring.  All safety measures against Covid-19 transmission were taken; students 

were divided into small groups and distributed to different classrooms to provide safe physical distancing, 

masks were obligatory and the exam rooms were disinfected before and after each exam session and the 

classrooms windows remained opened. Body temperature checks were done for all students before they 

were allowed on campus.  Students who were diagnosed with Covid-19, provided a medical report and 

had to sit for a makeup exam after they became asymptomatic and after providing a negative PCR test. The 

percentage of each type of questions varied between courses as shown in (Table-2). 

The results for NBME and in-house questions were retrieved separately for each student.   

  

Table 1 Average attendance in each module. 

Module Attendance 

Pharmacology 75% 

Pathology 43% 

Parasitology 24% 
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Virology 61% 

Bacteriology 65% 

Infectious diseases 14% 

Cardiology 40% 

  

Table 2 Percentage of NBME versus in-house questions 

Module NBME MOODLE 

Pharmacology 69% 31% 

Pathology 40% 60% 

Parasitology 0% 100% 

Virology 67% 33% 

Bacteriology 72% 28% 

Infectious diseases 55% 45% 

Cardiology 65% 35% 

 

Results: 

As discussed above, the attendance varied between modules, and it was observed that there is a certain 

tendency for the attendance to decrease as the module progressed irrespective of the length of the module 

or the number of lectures (fig 1).  

 

Figure 1 Attendance throughout different modules 

 

 

Analysis of the grades in both exam modalities, showed a statistically significant positive linear correlation 

between the NBME grades and the grades obtained for the in-house questions, (Pearson=.518, sig=0.000).  

Both grades (NBME and MOODLE) have a positive linear association with attendance (Pearson=+0.301, 

sig=0.000 and Pearson=.518, sig=0.000 for NBME and MOODLE respectively). 

While both exams are linearly associated with rank and attendance the bias related to students’ rank and 

attendance was analyzed and there was a statistically significant correlation between the two (Pearson=-

.183 and Sig= 0.000).  
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To assess the influence of attendance on performance irrespective of rank, four models were tested. First, 

the effect of attendance on NBME (model 1) and MOODLE (model 2) performance. Second, the students 

were divided according to rank into High (top 20%), medium (21%-79%) and low (bottom20%) and the 2 

models (NBME and MOODLE) were tested again.  Results revealed that all models were significant and 

attendance influenced the grade.  Adjusted R2 were recorded for all models indicating that for all students, 

attendance explains 9.1% of the Moodle grade and 8.9% of the NBME grade (F= 53.856, p=0.000 for 

Moodle and F=46.935, p= 0.000 for NBME). For the subcategories, attendance contributed up to 10% for 

the top students and (table below). 

 

Table 3 Contribution of attendance to grades. 

 

Percentage 

Attendance Mean N 

Std. 

Deviation 

Moodle 

Regression 

R2 

NBME 

Regression 

R2 

Rank 

Category 

Low 51.99 97 31.46 10% 10.2% 

Mid 58.32 321 31.51 4.5% 4% 

High 70.67 123 31.57 7.2 % 10.7% 

Rank Total 

59.99 

541 

32.07 

9.1% (F= 

53.856, 

p=.000) 

8.9% 

(46.935, 

p=.000) 

 

Discussion: 

While classroom lectures are still an important component in preclinical medical education, the use of 

alternative lecture-delivery methods such as prerecorded or video lectures is common in medical schools 

with a resulting decline in classroom attendance observed among medical students (4,5). While some 

studies suggested that the availability of recorded lectures adversely affected the attendance of live lectures 

(6), others showed the contrary (7,8).  Some students prefer the recorded lectures because they are readily 

available so they can repeat them as many times as they want, and at an accelerated speed to save time (9, 

10). The type of recording is also important for student engagement as studies have shown that video 

recorded lectures are more appreciated and engaging than power point recordings (11). In addition, the 

recorded lectures may help students with language (non-native speakers) or other barriers, who may find it 

difficult to follow live lectures efficiently (12). Some students however, still prefer live lectures and find 

them motivating with the direct interaction with instructors and their colleagues (4).  The drop in 

attendance observed among students became a major concern for the educators as it may negatively affect 

students’ knowledge acquisition and performance in exams. In our study, the decrease in attendance and 

the variation of attendance between different modules may be related to the topic and content of the lectures 

or negative experiences with the lecturer (13). 

Some studies have found that the video recorded lectures are comparable to live lectures advocating the 

utilization of this methodology for its efficiency and accessibility, and even some have gone to the extreme 

of abolishing live lectures in favor of the virtual classrooms (10,14, 15). However, other studies warned 

against the widespread use of this modality and concluded that the recorded lectures are not as beneficial 
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as the live lectures when it comes to students’ retention of information and assimilation of knowledge 

(16,17,18). A hybrid system of both methodologies, using the recorded lectures and other web-based 

resources as complementary to classroom lectures has also been advocated as it will enhance students’ self-

learning abilities (19). 

 

A significant positive correlation between NBME and the in-house exam scores indicates that our students 

have acquired the competencies needed to sit in for an international standardized exam.  

 

What is appealing and unique about our study is that we included the student rank of the previous year in 

our analysis. There is significant negative correlation between last year’s rank and the attendance (p= -

0.183; Sigma= 0.000), which means that highly ranked students attend more the live lectures, however, R2 

analysis showed that attendance improved the results for all students irrespective of their rank. This can be 

attributed to the way students attend the live lectures and the ability to interact and focus more as compared 

to recorded lectures during which students can accelerate the videos missing some information or even get 

distracted and pause the video multiple times affecting the flow of information and their assimilation of 

knowledge. One can add to that, the students’ maturity and responsibility in being implicated in the live 

lectures and the effect live interaction can have on the student’s cognitive abilities as social interaction 

would improve knowledge creation (20).  

The contribution of attendance on grades is significant for all students but interestingly, it is more the two 

extremes, the top students and the bottom of the class, based on the previous year’s rank, as shown in table-

3. One can assume that the top students are more implicated and responsible and they would also review 

the recorded sessions. Their participation in the live sessions gives them the possibility of understanding 

and assimilating the material completely so there would be no gaps in their understanding. For the lower 

performing students, they would certainly benefit from the discussion that happens during the live sessions 

and also have the chance to clarify any issue as needed, and they are guided to acquire a deeper 

understanding that could me missed with just reviewing the recordings at accelerated speed (21,22).  

In conclusion, our study revealed the importance of attending the lecture live, even in the absence of 

physical presence and further studies to explore student’s readiness and familiarity with online teaching 

as additional factors that would affect performance would further explain the differences in outcome.  

 

References  

1. Sarkar, S., 2020. A Brief History of Online Education | Adamas University. [online] Adamas 

University. Available at: <http://adamasuniversity.ac.in/a-brief-history-of-online-education/> 

[Accessed 16 February 2021]. 

2. Allen, E. and Seaman, J., 2013. Changing Course: Ten Years of Tracking Online Education in the 

United States. [ebook] Babson Survey Research Group. Available at: 

<https://files.eric.ed.gov/fulltext/ED541571.pdf> [Accessed 16 February 2021]. 

3. Kasat, P., Gupta, S., Jadhav, R. and Muthiyan, G., 2018. The Study of Usage of Online Learning 

Resources in Medical Courses. INTERNATIONAL JOURNAL OF RESEARCH IN 



International Journal for Innovation Education and Research   www.ijier.net   Vol:-9 No-05, 2021 

International Educative Research Foundation and Publisher © 2021    pg. 817 

ELECTRONICS AND COMPUTER ENGINEERING, [online] 6(1). Available at: 

<https://www.researchgate.net/publication/326327655_The_Study_of_Usage_of_Online_Learnin

g_Resources_in_Medical_Courses> [Accessed 16 February 2021]. 

4. Cardall, S., Krupat, E. and Ulrich, M., 2008. Live lectures versus video-recorded lectures: are 

students voting with their feet?. Academic Medicine, [online] 83(12). Available at: 

<https://www.researchgate.net/publication/23989897_Live_Lecture_Versus_Video-

Recorded_Lecture_Are_Students_Voting_With_Their_Feet> [Accessed 16 February 2021]. 

5. 2018. Medical School Year Two Questionnaire 2017 All Schools Summary Report. [ebook] 

AAMC. Available at: <https://www.aamc.org/media/9326/download> [Accessed 16 February 

2021]. 

6. Traphagan, T., Kucsera, J. and Kishi, K., 2009. Impact of class lecture webcasting on attendance 

and learning. Educational Technology Research and Development, [online] 58(1), pp.19-37. 

Available at: <https://www.jstor.org/stable/40603137> [Accessed 16 February 2021]. 

7. Franklin, D., Gibson, J., Samuel, J., Teeter, W. and Clarkson, C., 2014. Use of Lecture 

Recordings in Medical Education. Medical Science Educator, [online] 21, pp.21-28. Available at: 

<https://link.springer.com/article/10.1007/BF03341590#citeas> [Accessed 16 February 2021]. 

8. Gupta, A. and Saks, N., 2013. Exploring medical student decisions regarding attending live 

lectures and using recorded lectures. Medical Teacher, [online] 35(9), pp.767-771. Available at: 

<https://pubmed.ncbi.nlm.nih.gov/23869431/> [Accessed 16 February 2021]. 

9. Brockfeld, T., Muller, B. and Laffolie, J., 2018. Video versus live lecture courses: a comparative 

evaluation of lecture types and results. Medical Education Online, [online] 23(1). Available at: 

<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6300084/> [Accessed 16 February 2021]. 

10. McNulty, J., Hoyt, A. and Naheedy, R., 2011. A Three-year Study of Lecture Multimedia 

Utilization in the Medical Curriculum: Associations with Performances in the Basic Sciences. 

Medical Science Educator, [online] 21, pp.29-36. Available at: 

<https://www.semanticscholar.org/paper/A-Three-year-Study-of-Lecture-Multimedia-in-the-in-

McNulty-Hoyt/8093520cddd6b56ea7f77d3f89f8077a92f377a9> [Accessed 16 February 2021]. 

11. Liu, R., Relan, A. and Napolitano, J., 2020. The Efficiency of Online “Inked” Videos Versus 

Recorded PowerPoint Lectures on Teaching Pathophysiology to Medical Students in Pre-

Clerkship Years: A Pilot Study. Journal of Medical Education and Curricular Development, 

[online] 7, pp.1-6. Available at: 

<https://www.researchgate.net/publication/338730782_The_Efficiency_of_Online_Inked_Videos

_Versus_Recorded_PowerPoint_Lectures_on_Teaching_Pathophysiology_to_Medical_Students_

in_Pre-Clerkship_Years_A_Pilot_Study> [Accessed 16 February 2021]. 

12. Shaw, G. and Molnar, D., 2011. Non-Native English Language Speakers Benefit Most from the 

Use of Lecture Capture in Medical School. Biochemistry and Molecular Biology Education, 

[online] 39(6), pp.416-420. Available at: <https://eric.ed.gov/?id=EJ948615> [Accessed 16 

February 2021]. 

13. Topale, L., 2016. The strategic use of lecture recordings to facilitate an active and self-directed 

learning approach. BMC Medical Education, [online] 16, p.201. Available at: 

http://www.ijier.net/


International Journal for Innovation Education and Research        ISSN 2411-2933   01 May 2021 

International Journal for Innovation Education and Research© 2021                          pg. 818 

<https://www.researchgate.net/publication/306088412_The_strategic_use_of_lecture_recordings_

to_facilitate_an_active_and_self-directed_learning_approach> [Accessed 16 February 2021]. 

14. Danielson, J., Preast, V. and Bender, H., 2014. Is the effectiveness of lecture capture related to 

teaching approach or content type?. Computers & Education, [online] 72, pp.121-131. Available 

at: 

<https://www.researchgate.net/publication/259127182_Is_the_effectiveness_of_lecture_capture_r

elated_to_teaching_approach_or_content_type> [Accessed 16 February 2021]. 

15. Schreiber, B., Fukuta, J. and Gordon, F., 2010. Live lecture versus video podcast in undergraduate 

medical education: A randomised controlled trial. BMC Medical Education, [online] 10(1), p.68. 

Available at: <https://bmcmededuc.biomedcentral.com/articles/10.1186/1472-6920-10-68#citeas> 

[Accessed 16 February 2021]. 

16. Wenger, S., Hobbs, G., Williams, H., Jays, M. and Ducatman, B., 2009. Medical student study 

habits: practice questions help exam scores. Medical Science Educator, 19(4), pp.170-172. 

17. Solomon, D., Ferenchick, G., Laird-Fick, H. and Kavanaugh, K., 2004. A randomized trial 

comparing digital and live lecture formats. BMC Medical Education, [online] 4. Available at: 

<https://bmcmededuc.biomedcentral.com/articles/10.1186/1472-6920-4-27#citeas> [Accessed 16 

February 2021]. 

18. Schnee, D., Ward, T., Philips, E., Torkos, S., Mullakary, J., Tataronis, G. and Felix-Getzik, E., 

2019. Effect of Live Attendance and Video Capture Viewing on Student Examination 

Performance. American Journal of Pharmaceutical Education, [online] 83(6), p.6897. Available 

at: <https://www.ajpe.org/content/83/6/6897.abstract> [Accessed 16 February 2021]. 

19. Pei, L. and Wu, H., 2019. Does online learning work better than offline learning in undergraduate 

medical education? A systematic review and meta-analysis. Medical Education Online, [online] 

24(1). Available at: <https://pubmed.ncbi.nlm.nih.gov/31526248/> [Accessed 16 February 2021]. 

20. Chua, A., 2002. The Influence of Social Interaction on Knowledge Creation. Journal of 

Intellectual Capital, [online] 3(4), pp.375-392. Available at: 

<https://www.researchgate.net/publication/234021435_The_Influence_of_Social_Interaction_on_

Knowledge_Creation> [Accessed 16 February 2021]. 

21. Horn, D., 2020. Recorded Lectures are Not for Everyone: Lower-Performing Students Benefit 

from Attending Live Lectures. Optometric Education, [online] 46(1). Available at: 

<https://journal.opted.org/article/recorded-lectures-are-not-for-everyone-lower-performing-

students-benefit-from-attending-live-lectures/> [Accessed 16 February 2021]. 

22. Burton, W., Ma, T. and Grayson, M., 2017. The Relationship Between Method of Viewing 

Lectures, Course Ratings, and Course Timing. Journal of Medical Education and Curricular 

Development, [online] 4, pp.1-6. Available at: 

<https://journals.sagepub.com/doi/full/10.1177/2382120517720215> [Accessed 16 February 

2021]. 

 


