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Abstract
Background: Due to COVID-19, second-year 
medical students (M2s) at the Hackensack Meridian 
School of Medicine (HMSOM) completed a 
substantial portion of their pre-clerkship training in 
person, while first-year students (M1s) completed 
their entire pre-clerkship training online. The 
purposes of this study are threefold. To examine (1) 
the impact of various active learning techniques 
employed at HMSOM on learners’ perceptions of 
engagement and effectiveness; (2) differences in 
perceptions of the impact of active learning 
techniques on engagement and effectiveness 
between cohorts; and (3) the relationships between 
pre-work and engagement/effectiveness. Methods: 
The data for this study were collected from M2s and 
M1s using a 22-item questionnaire that the authors 
of this study developed after pilot testing it. SPSS v. 
27 was used to compute descriptive statistics, 
independent t-tests, and correlations. Results: The 
“Zoom polling tool” and “Case-based session” were 
ranked highest, while “Professors randomly calling 

on students individually” and “Making it mandatory 
to keep video cameras on” were ranked lowest. 
Significant differences were found between M2s 
and M1s in their perceptions of engagement and 
effectiveness related to some active learning 
techniques. Discussion: The findings of this study 
have numerous theoretical and practical 
implications. The Zoom polling tool and Case-
based session were perceived to have the greatest 
impact on students’ engagement and effectiveness. 
Significant differences were observed between M2s 
and M1s in their perceptions of the impact of three 
active learning techniques. M2s, with in-person 
class experiences, scored higher on “Professors 
randomly calling on students individually”. On the 
other hand, M1s, who only had online experiences, 
scored higher on pre-work video modules. Some of 
the limitations of this study are discussed for 
potential future research.
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Background: The COVID-19 pandemic impacted 
various aspects of everyday life. One of its most 
notable consequences was that the entire global 
education system was forced to proceed online. Our 
“new normal” has begun to settle in, with COVID-
19 being an inevitable virus that may never go away.  
While most schools have returned to in-person 
classes, the decision to continue with some online 
delivery of educational content is being considered 
across the board. Medical education is no exception.

Online learning can take one of two paths: 
synchronous and asynchronous. Synchronous 
means that students and faculty are in a learning 
environment simultaneously using 
videoconferencing and chat rooms. In contrast, 
similar technologies are used asynchronously, such 
as email and discussion boards, but students and 
faculty are not together simultaneously.1 At 
Hackensack Meridian School of Medicine 
(HMSOM), the courses were delivered through the 
synchronous method.

The popularity of online learning has risen recently. 
There has been steady growth in 100% online 
universities, for example, Western Governors 
University, Capella University, and Walden 
University. Similarly, the number of online courses 
offered by massive open online courses (MOOCs), 
such as Coursera and Udemy, and participants in 
those courses, have significantly increased. 
Specifically, online learners increased from 300,000 
in 2011 to 220 million in 2021.2

Regardless of the learning environment, whether 
online or in the classroom, the utility and 
application of instructional techniques that actively 
engage learners are equally relevant in both settings. 
Active learning is an instructional technique that 
employs student-student and student-facilitator 
interaction in various ways to transform the learning 
environment from passive to active.3 Some active 
learning techniques used at HMSOM include: Case-
based sessions, Small group breakout sessions, a 
Zoom polling tool, and Problem-based learning. 
Active learning techniques have positive learning 
experiences for learners, including retaining 
students in STEM fields.4–7

A robust literature exists on the efficacy of online 
learning. including meta-analyses.8–11 However, 
studies still need to be conducted to examine the 
efficacy of various active learning techniques in the 
online learning environment, especially within the 

medical education literature. In addition to the 
rising popularity of online learning, many advocate 
for blended learning in the post-pandemic era.12–13

Furthermore, we agree with Althwanay et al 12 that 
pandemics tend to recur over time. Online learning 
will then likely become a prominent fixture in 
various forms in the educational landscape.

This exploratory study will further enrich the 
medical education literature about active learning 
techniques in the context of online learning. This 
study focuses on the effect of active learning 
techniques used in the online learning environment, 
and on learners’ perceptions of their engagement 
and effectiveness. Specifically, we examined the 
impact of each dynamic learning technique used at 
HMSOM on enhancing learners’ engagement level 
in the class, and effectiveness in learning the 
medical school course content.

The constructs of engagement and effectiveness are 
of deep interest to the authors of this study because 
they are related to better academic outcomes. A 
study found a moderately strong and positive 
correlation between student engagement and 
academic achievement.14 These findings are echoed 
in other studies.15–16

Student engagement is “time and energy students 
devote to educationally sound activities inside and 
outside the classroom.” 17 Similarly, academic 
engagement refers to the amount of time and energy 
spent on activities that lead to positive academic 
outcomes.18  More engaged learners are likely to 
attain a higher level of academic success,19–20 and 
they are more likely to graduate, receive better 
grades, and feel more satisfied with their collegiate 
experience.21–22 The authors of this study argue that 
learners’ positive perceptions of the effectiveness of 
learning course content will yield similar results as 
that of more engaged learners, for example, better 
achievement results and greater satisfaction with the 
learning experience.

We believe that active learning techniques will 
influence both learners’ level of engagement in the 
class and effectiveness in learning course materials. 
Some of the commonly employed active learning 
techniques at HMSOM are: (1) Pre-work video 
modules; (2) Application exercise component of 
Team-Based Learning (TBL) sessions; (3) Zoom 
chat tool for student comments/questions; (4) Zoom 
polling tool; (5) Making it mandatory to keep video 
cameras on; (6) Case-based sessions; (7)
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Professors randomly calling on pre-assigned student 
groups; (8) Small group breakout sessions; and (9) 
Professors randomly calling on students, 
individually. The authors note that while pre-work 
may or may not have active learning elements, pre-
work is a significant component of active learning. 
We wanted to get input from the students, so it was 
essential to include it in our active learning study. 

The first research question of this study was to 
investigate the impact of each active learning 
technique on learners’ perceptions of engagement 
and effectiveness during the preclinical program, 
and to rank the active learning techniques in order. 
The rank order will help determine the strength of 
each active learning technique. A study that 
proposed the concept of rank ordering can be 
gainfully used in this study.23 According to this 
author, the rank-ordering of competencies helps 
individual learners and programs identify areas of 
strength and improvement.23 In this study, rank 
ordering of active learning techniques will help us 
determine the methods that may be more often 
utilized in the online learning environment, based 
on their impact.

It is worth noting that second-year medical students 
(M2s) at HMSOM had some in-person experiences 
before the COVID-19 pandemic, while first-year 
medical students (M1s) experienced only virtual 
learning. Therefore, the second research question of 
this study is to examine differences in perceptions 
of the impact of active learning techniques on 
engagement and effectiveness between M2s and 
M1s. 

It is safe to assume that learners who come prepared 
to the class by completing all the pre-work are likely 
to have a higher level of engagement in the class, 
and find it more effective in learning the course 
content. Therefore, the third research question 
examines the correlation between pre-work and 
engagement, and pre-work and effectiveness.

Methods
Participants
We invited 208 medical students, consisting of M1s 
and M2s at HMSOM, to participate in this study. 
One hundred twenty-three (123) students responded 
to the survey, resulting in a response rate of 59%. Of 
those 123 respondents, 46 (37%) represented M2s, 
while 77 (63%) represented M1s. We did not collect 
any demographic data, such as race and gender.

Instrument
We collaboratively developed a 22-item 
questionnaire, rigorously reviewed it, and as a 
result, made multiple revisions. We pilot-tested the 
questionnaire with a small group of students. We 
assessed two important constructs: engagement and 
effectiveness. Study participants were asked to 
respond to their perceived engagement level and 
effectiveness when those nine active learning 
techniques were used (e.g., Application exercise 
component of TBL sessions and Case-based 
sessions). Engagement was measured on a five-
point Likert-type scale ranging from 1 (highly 
disengaged) to 5 (highly engaged), while 
effectiveness was also measured on a five-point 
Likert-type scale ranging from 1 (highly ineffective) 
to 5 (highly effective). We included operational 
definitions of engagement (The amount of energy 
students expend whereby they stay attentive, 
involved, and motivated to learn) and effectiveness 
(Session’s ability to help students better understand 
learning topics covered in the session) in the 
questionnaire so that there was a common frame of 
reference for every respondent. 

Data Analysis
We used the Statistical Package for Social Sciences 
(SPSS) version 27 to compute descriptive statistics, 
Independent Sample t-tests, and correlations. 

Ethical Considerations
The Institutional Review Board (IRB) at 
Hackensack Meridian Health (HMH) approved this 
study (Study # Pro2021-0520).

Results
We examined the impact of nine active learning 
techniques employed at HMSOM on learners’ 
perceived engagement and effectiveness. Tables 1 
and 2 present the descriptive statistics and rank 
ordering of those active learning techniques.
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Active Learning Techniques Mean Std. Deviation

Zoom polling tool 4.08 1.01

Case-based session 3.90 0.94

Application exercise component of TBL sessions 3.74 1.09

Pre-work video modules 3.73 1.20

Zoom chat tool for student comments/questions 3.44 1.07

Professors randomly calling on pre-assigned student 
groups 3.26 1.20

Small group breakout sessions 3.14 1.26

Professors randomly calling on students, individually 2.99 1.47

Making it mandatory to keep video cameras on 2.68 1.23

Table 1: Descriptive Statistics of Active Learning Techniques and their Impact on Learners’ Perceived Engagement

Active Learning Techniques Mean Std. Deviation

Zoom polling tool 4.20 0.89

Case-based session 4.09 0.88

Pre-work video modules 3.94 1.18

Zoom chat tool for student comments/questions 3.76 1.01

Application exercise component of TBL sessions 3.72 1.06

Professors randomly calling on pre-assigned student 
groups 3.05 1.26

Small group breakout sessions 3.03 1.20

Professors randomly calling on students, individually 2.41 1.32

Making it mandatory to keep video cameras on 2.13 1.21

Table 2: Descriptive Statistics of Active Learning Techniques and their Impact on Learners’ Perceived Effectiveness
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Table 3: Group Mean Differences Between M2 and M1 on Engagement and 

Significant Values of Independent Samples T-Tests

Active Learning Techniques M2 M1 Mean 
Difference t P(two-

tailed)

Application exercise 
component of TBL sessions 3.85 3.68 0.17 .85 .39

Making it mandatory to keep 
video cameras on 2.85 2.58 0.26 1.15 .25

Professors randomly calling 
on students, individually 3.43 2.73 0.71 2.65 .00

Professors randomly calling 
on pre-assigned student 
groups

3.65 3.03 0.63 2.88 .00

Zoom chat tool for student 
comments/questions 3.41 3.45 -0.04 -.21 .84

Zoom polling tool 4.11 4.06 0.04 .23 .82

Case-based session 3.87 3.92 -0.05 -.30 .77

Small group breakout 
sessions 3.33 3.03 0.30 1.28 .20

Pre-work video modules 3.43 3.91 -0.48 -2.16 .04

The third-, fourth-, and fifth-highest ranked active 
learning techniques differ for engagement and 
effectiveness. The rankings of the remaining 
techniques are similar for both constructs. 

Our second research question pertains to 
investigating mean differences between M2 and 
M1. Tables 3 and 4 present the mean differences 
between the two groups and the results of their t-
tests.

As Table 3 shows, the mean scores of M2 were 
higher on “Professors randomly calling on students, 
individually” and “Professors randomly calling on 
pre-assigned student groups”, while the mean score 
of M1 was higher on “Pre-work video modules” and 
the mean differences were statistically significant. 
No other significant differences were observed.  
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Table 4: Group Mean Differences Between M2s and M1s on Effectiveness and 

Significant Values of Independent Samples T-Test

Active Learning Techniques M2 M1 Mean 
Difference t P(two-

tailed)

Application exercise 
component of TBL sessions 3.91 3.60 .32 1.61 .11

Making it mandatory to keep 
video cameras on 2.43 1.95 .49 2.20 .03

Professors randomly calling 
on students, individually 2.78 2.19 .59 2.43 .02

Professors randomly calling 
on pre-assigned student 
groups

3.41 2.83 .58 2.53 .01

Zoom chat tool for student 
comments/questions 3.54 3.90 -.35 -1.89 .06

Zoom polling tool 4.02 4.31 -.29 -1.83 .07

Case-based session 4.07 4.10 -.04 -.24 .81

Small group breakout 
sessions 3.04 3.03 .02 .08 .94

Pre-work video modules 3.52 4.19 -.67 -3.19 .00

Of the nine active learning techniques, learners’ 
perceptions of their impact on effectiveness varied 
for four of them (Table 4):  Making it mandatory to 
keep video cameras on, Professors randomly calling 
on students, Professors randomly calling on pre-

assigned student groups, and Pre-work video 
modules. In the first three instances, the mean scores 
of M2s were significantly higher, while the M1s had 
a higher mean score on the pre-work video modules.
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Table 5: Correlations between pre-work and Engagement, and pre-work and Effectiveness

Active Learning Techniques Prework -
Engagement

Prework - 
Effectiveness

Application exercise component of TBL sessions 0.310** 0.180*

Making it mandatory to keep video cameras on 0.169 0.148

Professors randomly calling on students, 
individually 0.193* 0.274**

Professors randomly calling on pre-assigned 
student groups 0.138 0.219*

Zoom chat tool for student comments/questions 0.067 0.001

Zoom polling tool 0.103 0.041

Case-based session 0.280** 0.223*

Small group breakout sessions 0.091 0.230*

Pre-work video modules 0.268** 0.216*

The third research question addresses relationships 
between pre-work completed and the two 
constructs of interest: Engagement and 

Effectiveness. For a detailed exploration of these 
correlations and their statistical significance, refer 
to Table 5.

Note. * Correlation is significant at the 0.05 level and ** is significant at the 0.01 level (2-tailed)
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Discussion
This exploratory study addressed three questions. 
The findings of this study have numerous 
theoretical implications and practical implications 
for pedagogy.

The first research question pertains to the effect of 
nine active learning techniques employed at 
HMSOM on learners’ perceptions of engagement 
and effectiveness. Three active learning techniques: 
Application exercise component of TBL sessions; 
Pre-work video modules; and Zoom chat tool for 
student comments/questions ranked third through 
fifth, but the rank order of these three active learning 
techniques slightly varied between engagement and 
effectiveness. For example, the application exercise 
component of TBL sessions ranked third in 
engagement, while pre-work modules ranked third 
in effectiveness. Tables 1 and 2 show the detailed 
ranking information.

There is consistency in the impact of active learning 
techniques on both engagement and effectiveness, 
particularly evident at the top and bottom of the list. 
Specifically, the Zoom polling tool and Case-based 
sessions ranked first and second, respectively, for 
both engagement and effectiveness. Those two 
active learning techniques not only enhance 
learners’ attentiveness, involvement, and motivation 
to learn, but also contribute to a deeper 
understanding of the learning topics covered in the 
session when compared to other techniques. In 
essence, these two techniques were notably more 
impactful in enhancing both engagement and 
effectiveness than other active learning approaches.
Additionally, the ranking of instructional 
techniques, specifically ranging six through nine, 
shows a similar pattern for both engagement and 
effectiveness. Using a five-point Likert type 
scale, mean scores for “Professors randomly calling 
on students, individually” and “Making it 
mandatory to keep video cameras on '' were below 
three, ranking eighth and ninth, respectively. In 
essence, those two active learning techniques were 
perceived as the least impactful for both 
engagement and effectiveness.

The second research question investigated mean 
differences between M2s and M1s regarding their 
perceived benefits of various active learning 
techniques. Before COVID-19, M2s completed the 
majority of their pre-clerkship courses in person 
while M1s completed their entire pre-clerkship 
courses online. Significant mean differences were 

detected for three variables: Professors randomly 
calling on students, individually; Professors 
randomly calling on pre-assigned student groups; 
and Pre-work video modules. M2s exhibited higher 
mean scores on the first two variables, whereas M1s 
had a higher mean score on the last variable. The 
findings of this study suggest that individuals with 
in-person experiences feel more comfortable being 
called on by professors compared to those with 
online-only experiences. Moreover, learners with 
exclusively online experiences tend to complete 
their “pre-work video modules” at a higher rate than 
those with substantial in-person experiences.

Instructors have control over the active learning 
techniques they choose to adopt. In terms of 
practical implications, the ranking information 
presented in Tables 1 and 2 from this study serves as 
a robust guide for selecting appropriate active 
learning techniques. It is advisable to more 
frequently employ those active learning techniques 
that are ranked higher, and less frequently those 
techniques at the bottom of the list.

The third research question examined the 
correlation between pre-work and engagement as 
well as the correlation between pre-work and 
effectiveness. Of the nine active learning 
techniques, Table 5 illustrates that completing pre-
work significantly correlated with both engagement 
and effectiveness in four active learning techniques: 
Application exercise component of TBL sessions, 
Professors randomly calling on students 
individually, Case-based session, and Pre-work 
video module. However, pre-work also exhibited a 
significant correlation with Professors randomly 
calling on preassigned student groups and Small 
group breakout sessions—but only with 
effectiveness.

While it’s important to note that correlation does not 
imply causation, a theoretical and logical argument 
can be made that individuals who consistently 
complete Pre-work may exhibit higher engagement 
levels, especially when participating in activities 
such as Case-based sessions and Professors 
randomly calling on students individually. The 
completion of assigned pre-work enables learners to 
actively contribute to the class. Similarly, the 
effectiveness of these two active learning 
techniques in facilitating the understanding of 
course content may be attributed to the prior 
completion of Pre-work.
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Learners’ academic engagement has been widely 
studied for reasons mentioned earlier and so too are 
predictors of engagement. For example, one study 
investigated impacts of academic belonging, social 
integration, and resilience on academic 
engagement.24 Similarly, there are other studies 
where predictors of student engagement such as 
personal motivation, family, peers, and teachers 
have been examined.25 However, the relationships 
between various active learning techniques and 
engagement have not been previously examined. 
Therefore, this study contributes significantly to 
theory by identifying active learning techniques as 
potential antecedents of learners' engagement. 
Importantly, it sheds light on their diverse impacts 
on learners' engagement in different learning 
systems—specifically, in-person versus online. In 
other words, the study reveals that the effectiveness 
of various active learning techniques varies between 
individuals with substantial in-person experiences 
and those whose pre-clerkship experiences were 
entirely online. Notably, Professors randomly 
calling on students or groups were perceived as 
more effective and engaging for those with prior in-
person experiences, while Pre-work video modules 
were considered more effective and engaging for 
those without such experiences.

Limitations
We identified some limitations in this study that can 
be addressed in future studies. Firstly, the study was 
conducted at a single institution, suggesting the 
need for cross-validation through samples from 
multiple schools to enhance the generalizability of 
the findings. Secondly, determining the effects of 
self-reporting bias is challenging. Thirdly, future 
studies should explore the relationship between the 
completion of pre-work and more objective 
performance measures, such as learners' grades. 

Fourth, given that various active learning 
techniques are not employed at HMSOM, further 
research could investigate the impact of these 
techniques on learners' perceptions of engagement 
and effectiveness. Finally, understanding the 
relationships between learners' perceptions of 
effectiveness and more objective measures, such as 
course grades and performances on board exams, is 
important.

Conclusion
This study has made significant contributions to the 
research on active learning techniques, exploring 
their relationships with both engagement and 
effectiveness, in online and in-person sessions. This 
is the first study to examine the impact of active 
learning techniques in online classes. Employing 
the rank-ordering technique, we identified active 
learning techniques at HMSOM that exhibit varying 
levels of impact. Specifically, the Zoom polling tool 
and Case-based sessions emerged as the most 
impactful, influencing students' perceptions of 
engagement and effectiveness. We observed 
statistically significant mean differences between 
M2s and M1s regarding their perceptions of three 
active learning techniques. For instance, M2 
students were more comfortable when professors 
randomly called on them, compared to their M1 
counterparts, while M1 students scored higher on 
pre-work video modules. These differences may be 
in part attributed to the different learning 
experiences—with M2 students experiencing in-
person learning, and M1 students exclusively 
engaging in online experiences.

Disclosure statement
The authors of this manuscript have no declarations 
of interest to report.
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