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Should I come to class? A comparison of academic and clinical assessments between Endodontic 

residents receiving in-person vs virtual instruction 

Abstract 

           

  Background: Due to the Covid-19 pandemic, all modes of instructions were 

moved to virtual teaching for the matriculating Endodontic residents at Boston University (BU) 

School of Dental Medicine as well as other Boston schools (incoming class of 2022). Since 

dentistry is a very hands-on profession, the switch to virtual teaching comes with its own issues 

of concept retention, zoom fatigue and limited interaction/lack of engagement between residents 

and faculty. There has already been a steady decline in the attendance of live lectures by medical 

and dental students, with students touting the ease of watching online lectures/recorded lectures 

and learning at their own pace. With the pandemic and the resulting change in modality of 

classroom teaching, we may be evolving into an era where in person teaching will be limited to 

smaller seminars and or as an optional attendance for students (Hybrid classrooms). 

 

  Methods: This study took a mixed methods observational research approach, with one 

group receiving the standard in-person teaching the previous year, and the other group receiving 

the new intervention of virtual teaching the subsequent year via the zoom platform. The two 

groups received the same curriculum in entirety. End of semester written, and oral exams were 
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compared between the two cohorts along with their clinical assessment forms. One focus group 

was conducted individually with each class for the qualitative portion of this study. 

Results: The class of residents receiving in-person instruction scored higher in both 

written and oral components of the end of semester exam. There was no statistically significant 

difference between the groups in their clinical performance and both groups improved in their 

exams and clinical performance over time. Focus groups highlighted themes emphasizing the 

importance of social connectedness and interactions, engagement, individual learning styles and 

motivating factors, zoom fatigue and the need for a hybrid model of education. 

Conclusions: While there was a difference in exam performance of residents receiving in-

person vs virtual instruction there was no impact on their clinical performance. However, 

subjectively, the lack of social connectedness impacted the overall learning experience. 
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1. Chapter 1: Background  

 

Due to the current Covid-19 pandemic, dental education was impacted across the United 

States including Endodontics (Iyer, 2020; Machado, 2020). Hence, all modes of instructions 

were moved to virtual teaching for the matriculating Endodontic residents at Boston University 

(BU) School of Dental Medicine as well as other Boston schools (incoming class of 2022). Since 

dentistry is a very hands-on profession, the switch to virtual teaching comes with its own issues 

of concept retention, zoom fatigue and limited interaction/lack of engagement between residents 

and faculty (Kunin, 2014). There has already been a steady decline in the attendance of live 

lectures by medical and dental students, with students touting the ease of watching virtual 

lectures/recorded lectures and learning at their own pace (Jesse). With the pandemic and the 

resulting change in modality of classroom teaching, we may be evolving into an era where in-

person teaching will be limited to smaller seminars and or as an optional attendance for students 

(Hybrid classrooms) (Bardesi,2021; Austin, 2021). 

The accessibility of time and space with virtual teaching suits a variety of learning styles 

amongst the students and may in turn increase the attendance. However, the impersonal nature of 

virtual classes may lead students to feel disconnected from the teachers and their fellow students 

(Vandenberg, 2021). Technology issues and the constant strain of staring at computer screens 

may be seen as negatives for virtual teaching. 

 While there is no extensive research data available on this topic, some researchers have 

briefly discussed face to face synchronous and asynchronous learning preferences in dental 

residents where they found face to face learning more conducive to teaching in dentistry (Kunin, 
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2014). Cognitive load theory and principles of adult learning underline how the learners in 

dentistry have adapted to this change in teaching modality (Sweller, 2011; Lieb, 2005). 

 This study will assess differences in knowledge acquisition and examination 

performance due to difference in modalities of didactic teaching in 1st year residents vs 2nd year 

residents by comparing the end of semester in-service exam scores between those who received 

these didactics via virtual learning versus in-person classroom teaching and their clinical 

performance on patients (fall and spring semester). 

There is no convincing evidence in dentistry yet to indicate if virtual learning is 

equivalent, better, or worse than in-person teaching, and our department of endodontics has 

historically utilized till the changes in teaching methodology in response to the COVID-19 

pandemic. Hence studying the comparison between these two modes of delivery can inform 

whether difference in teaching methodology has an impact on learning as evidenced by end of 

semester examinations, and clinical performance and furthermore this can direct the course of 

curriculum development and delivery in the future. It can also allow basis for tailoring 

curriculum delivery in a hybrid model if feasible and supported by the findings of this study. 
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2. Chapter 2: Data and Methods  

 

2.1. Short Introduction  

 

This study was carried out at Boston University Henry M Goldman School of Dental 

Medicine. This is a mixed methods observational research study, comparing the effectiveness of 

virtual teaching vs standard, in-person classroom teaching in for endodontics residents. 

 

2.2. Materials and Methods  

 

2.2.1 Study design 

 

This study took a mixed methods observational research approach, with one group 

receiving the standard in-person teaching the previous year, and the other group receiving the 

new intervention of virtual teaching the subsequent year via the zoom platform. The two groups 

received the same curriculum in entirety.  

 

The Endodontics residency class of 2021 took end of semester in-service exams in 2019 

(fall) and 2020 (spring) and the scores are available from both the written and oral components. 

They received the standard in-person teaching of the required endodontic lectures and modules. 
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The Endodontics residency class of 2022 received all required teaching on-line due to the 

COVID-19 pandemic and took the end of semester in-service exams in Fall 2020 and Spring 

2021. 

 

Final scores were obtained from the class of 2021 and 2022 in-service exams at the end 

of semesters and compared. This exam has written and oral components which will be compared 

between Endodontic class of 2022 (virtual teaching) and 2021 (live in-person group).  

One focus group was conducted individually with each class for the qualitative portion of 

this study. 

 

2.2.2 Study eligibility 

 

Boston University endodontics residency classes of 2021 and 2022 were included in this 

study. No class member was excluded from this study. The study participants were BU 

Endodontic residents at (class of 2022 and class of 2021) N=20. 

 

2.2.3 Ethics approval and data safety  

 

The study was deemed exempt and not requiring an institutional review board approval 

by the Harvard University Reviews Board (IRB). The data was stored in an encrypted flash drive 

and kept in the office at Boston University, department of endodontics under double locks. No 

identifying data was collected from focus groups other than year of training for the participants. 

All examination data was deidentified and patient data was removed. Oral scores are 
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electronically entered into the same log for each resident with their written scores. This log is 

password protected. 

2.2.4 Recruitment 

 

Participants for the focus groups were recruited via email and residency point of contact 

was utilized for verbal description of the project to encourage participant recruitment. Informed 

consent was be obtained prior to the interview. 

 

2.2.5 Data Collection 

 

Available exam data for both classes was analyzed. Exam scores are stored in a database 

accessible to the primary investigator. The written examination questions are in a paper format. 

Up to 70% of the questions are MCQs and the remaining are short questions. The MCQs are 

answered on a scantron sheet, while the essay questions are graded by the academic director (the 

PI). 

 

The scantron sheets are graded by the central testing service by the dental school. These 

results are sent to the Endodontics department secretary who relays the results to the academic 

director (the PI) in the department of endodontics. The Academic director grades the short 

questions and combines these scores. These scores are then logged electronically into a 

department database and accessed only by the academic director and program director of 

endodontics.  
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Clinical assessment forms are generated for each patient experience by each resident. The 

form is graded by the resident and the faculty to give an overall impression of the clinical 

experience. A random sample of clinical forms for each class was selected to add to the analysis. 

Two clinical assessment forms per resident per semester (total=4) were included in this study. 

For 20 residents a total of 80 completed clinical assessment forms were collected 

The qualitative portion of the study utilized focus groups in which participants were 

interviewed via zoom by the principal investigator. Audio recordings were then transcribed for 

qualitative analysis. 

 

Data sources Class of 2021 (in-person) Class of 2022 (virtual) 

Inservice written exam 2 (Fall and Spring) 2 (Fall and Spring) 

Inservice oral exam 2 (Fall and Spring) 2 (Fall and Spring) 

Clinical assessment forms 4 per resident 4 per resident 

Focus group 1 per class 1 per class 

 

2.2.6 Data analysis 

All analyses were conducted using a 2 (time: fall spring) X 2 (class setting: in-person, 

virtual) mixed method ANOVA. Time was within subjects’ factor and class setting was the 

between-subjects factor. The outcome measures for each ANOVA were oral, written, and 

clinical performance. 

 

Qualitative section for focus groups: The focus group interviews were transcribed. 

Inductive thematic analysis was conducted using Dedoose 9.0.46 web. application. Open coding 

of the raw data was performed first by the primary investigator in collaboration with another 
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researcher. This second coder approach was chosen to enhance the analytic approach and the 

internal validity of the data analysis.  

Open coding with the second coder led to the development of the code book and the 

coded data was reanalyzed looking for initial themes of experience for each group. Through an 

iterative process initial themes were revised and refined to formulate final thematic categories 

 

2.3. Results  

 

The quantitative portion of this study compared the exam scores between the class of 

2021who received in-person (IP) instruction and the class of 2022 that received virtual (V) 

instruction via Zoom platform. The qualitative portion of this study evaluated the themes 

emerging from the focus groups. 

2.3.1 Written exam outcomes in end of semester exams 

End of semester scores on comparison of written exam outcomes between the two classes 

showed that there was a statistically significant (p-value <0.05) difference between virtual and 

in-person instruction in class setting, such that in-person students (class of 2021) scored higher 

than virtual ones (class of 2022). Student performance increased across time and there was no 

significant interaction between class setting (whether virtual or in-person) and time. Therefore, 

all residents showed an improvement during the course of their training  
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Main effect of Class Setting (Virtual vs. In Person) 

 

Estimates 

V_IP Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

IP 93.805 1.600 90.443 97.167 

V 82.334 1.600 78.972 85.696 
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Pairwise Comparisons 

(I) 

V_IP 

(J) 

V_IP 

Mean 

Difference (I-

J) 

Std. 

Error Sig.b 

95% Confidence Interval for 

Differenceb 

Lower Bound Upper Bound 

IP V 11.471* 2.263 <.001 6.716 16.226 

V IP -11.471* 2.263 <.001 -16.226 -6.716 

Based on estimated marginal means 

*The mean difference is significant at the 0.05 level. 

b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to 

no adjustments). 

 

 

Main effect of Time 

Estimates 

Time Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

1 85.302 1.144 82.899 87.704 

2 90.838 1.515 87.654 94.021 
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Pairwise Comparisons 

(I) Time (J) Time 

Mean 

Difference (I-

J) 

Std. 

Error Sig.b 

95% Confidence Interval for 

Differenceb 

Lower Bound Upper Bound 

1 2 -5.536* 1.445 .001 -8.571 -2.501 

2 1 5.536* 1.445 .001 2.501 8.571 

 

Multivariate Tests 

 Value F 

Hypothesis 

df Error df Sig. 

Pillai's trace .449 14.683a 1.000 18.000 .001 

Wilks' lambda .551 14.683a 1.000 18.000 .001 

Hotelling's trace .816 14.683a 1.000 18.000 .001 

Roy's largest 

root 

.816 14.683a 1.000 18.000 .001 

 

Interaction between Class Setting (Virtual vs. In Person) and Time 

Tests of Within-Subjects Effects 

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Time * 

V_IP 

Sphericity Assumed 23.654 1 23.654 1.133 .301 

Greenhouse-Geisser 23.654 1.000 23.654 1.133 .301 

Huynh-Feldt 23.654 1.000 23.654 1.133 .301 

Lower-bound 23.654 1.000 23.654 1.133 .301 

Sphericity Assumed 375.696 18 20.872   
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Error(Time

) 

Greenhouse-Geisser 375.696 18.000 20.872   

Huynh-Feldt 375.696 18.000 20.872   

Lower-bound 375.696 18.000 20.872   

 

Estimates 

V_IP Time Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

IP 1 90.268 1.618 86.870 93.666 

2 97.342 2.143 92.840 101.844 

V 1 80.335 1.618 76.937 83.733 

2 84.333 2.143 79.831 88.835 
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2.3.2 Oral exam outcomes in end of semester exams 

End of semester scores on comparison of oral exam outcomes between the two classes 

showed that there was a marginally significant (p-value of 0.054) difference between Virtual 

and In-Person class settings, such that In-Person students did better than Virtual Students. 

Although this value only marginally significant, this may be due to the limited number of 

participants and may change towards statistical significance with a greater sample size. As seen 

with the written exams component student performance increased across time. There was no 

significant interaction between class Setting and time.  

Main effect of Class Setting (Virtual vs. In Person) 

Estimates 

V_IP Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

IP 1.975 .137 1.687 2.263 

V 1.575 .137 1.287 1.863 
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Pairwise Comparisons 

 

(I) 

V_IP 

(J) 

V_IP 

Mean 

Difference (I-

J) 

Std. 

Error Sig.a 

95% Confidence Interval for 

Differencea 

Lower Bound Upper Bound 

IP V .400 .194 .054 -.007 .807 

V IP -.400 .194 .054 -.807 .007 
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Univariate Tests 

   

 

Sum of 

Squares df 

Mean 

Square F Sig. 

Contrast .800 1 .800 4.267 .054 

Error 3.375 18 .187   

 

 

Main effect of Time 

Estimates 

Time Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

1 1.538 .101 1.324 1.751 

2 2.013 .104 1.794 2.231 

 

Pairwise Comparisons 

 

(I) Time (J) Time 

Mean 

Difference (I-

J) 

Std. 

Error Sig.b 

95% Confidence Interval for 

Differenceb 

Lower Bound Upper Bound 

1 2 -.475* .069 <.001 -.620 -.330 

2 1 .475* .069 <.001 .330 .620 
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Multivariate Tests 

 Value F 

Hypothesis 

df Error df Sig. 

Pillai's trace .723 47.087a 1.000 18.000 <.001 

Wilks' lambda .277 47.087a 1.000 18.000 <.001 

Hotelling's trace 2.616 47.087a 1.000 18.000 <.001 

Roy's largest 

root 

2.616 47.087a 1.000 18.000 <.001 

 

Interaction between Class Setting (Virtual vs. In Person) and Time 

 

Tests of Within-Subjects Effects 

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Time * 

V_IP 

Sphericity Assumed .006 1 .006 .130 .722 

Greenhouse-Geisser .006 1.000 .006 .130 .722 

Huynh-Feldt .006 1.000 .006 .130 .722 

Lower-bound .006 1.000 .006 .130 .722 

Error(Time

) 

Sphericity Assumed .862 18 .048   

Greenhouse-Geisser .862 18.000 .048   

Huynh-Feldt .862 18.000 .048   

Lower-bound .862 18.000 .048   
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Estimates 

V_IP Time Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

IP 1 1.725 .143 1.424 2.026 

2 2.225 .147 1.916 2.534 

V 1 1.350 .143 1.049 1.651 

2 1.800 .147 1.491 2.109 
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2.3.3 Clinical performance outcomes  

Clinical assessment forms collected during both semesters for each resident from both 

classes showed that there was no significant difference between Virtual and In-Person class 

setting unlike with the written and oral exam outcomes. As seen before, student performance 

increased across time and there was no significant interaction between class setting and time 

 

Main effect of Class Setting (Virtual vs. In Person) 

Estimates 

V_IP Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

IP 3.019 .224 2.548 3.490 

V 2.775 .224 2.304 3.246 
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Pairwise Comparisons 

(I) 

V_IP 

(J) 

V_IP 

Mean 

Difference (I-

J) 

Std. 

Error Sig.a 

95% Confidence Interval for 

Differencea 

Lower Bound Upper Bound 

IP V .244 .317 .452 -.422 .910 

V IP -.244 .317 .452 -.910 .422 

 

Univariate Tests 

 

Sum of 

Squares df 

Mean 

Square F Sig. 

Contrast .297 1 .297 .591 .452 

Error 9.049 18 .503   
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Main effect of Time 

Estimates 

Time Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

1 2.469 .183 2.085 2.852 

2 3.325 .144 3.023 3.627 

 

 

Pairwise Comparisons 

(I) Time (J) Time 

Mean 

Difference (I-

J) 

Std. 

Error Sig.b 

95% Confidence Interval for 

Differenceb 

Lower Bound Upper Bound 

1 2 -.856* .086 <.001 -1.037 -.676 

2 1 .856* .086 <.001 .676 1.037 

 

Multivariate Tests 

 Value F 

Hypothesis 

df Error df Sig. 

Pillai's trace .847 99.307a 1.000 18.000 <.001 

Wilks' lambda .153 99.307a 1.000 18.000 <.001 

Hotelling's trace 5.517 99.307a 1.000 18.000 <.001 

Roy's largest 

root 

5.517 99.307a 1.000 18.000 <.001 

 



20 

 

Interaction between Class Setting (Virtual vs. In Person) and Time 

 

Tests of Within-Subjects Effects 

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Time * 

V_IP 

Sphericity Assumed .207 1 .207 2.799 .112 

Greenhouse-Geisser .207 1.000 .207 2.799 .112 

Huynh-Feldt .207 1.000 .207 2.799 .112 

Lower-bound .207 1.000 .207 2.799 .112 

Error  

(Time) 

Sphericity Assumed 1.329 18 .074   

Greenhouse-Geisser 1.329 18.000 .074   

Huynh-Feldt 1.329 18.000 .074   

Lower-bound 1.329 18.000 .074   

 

Estimates 

V_IP Time Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

IP 1 2.663 .258 2.120 3.205 

2 3.375 .203 2.948 3.802 

V 1 2.275 .258 1.733 2.817 

2 3.275 .203 2.848 3.702 
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2.3.4 Results from focus groups 

Focus groups held with the class of 2021 and 2022 described the following salient themes. 

a) Social connectedness and interactions 

All students highlighted the importance of getting to know their peers and faculty. Social 

interactions were important to connect, build bonds and lasting professional relationships with 

each other: “Face-to-face interaction, like was just mentioned, it is important. Social 

interactions, the relationships you build long-term with your classmates” (S3, Class of 2021). 

The class that received virtual instruction described this lack of knowledge of their peers 

impacting their ability to communicate with each other and getting along as a class. “There was 

lack of connection on a personal level with the faculty as well as the residents” (S1, Class of 

2022). 
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Limited social interaction on the virtual platform impacted the student’s enjoyment of 

classes, “It was just kind of cut and dry. “What do you guys think, what is this?" You're just, "It 

wasn't like, truly an enjoyable class. We are learning, but I didn't necessarily look forward to 

going to class at all" (S4, Class of 2022). Students also reported they learned better in person as 

compared to virtually. 

b) Engagement 

Students reported difficulty in staying engaged for prolonged periods of time over the 

virtual platform, particularly when they had a long day of online classes. In general, most 

students felt that virtual classes were more teacher dependent than in-person classes to keep the 

students engaged. “It's the way that the faculty teach. I think it was the new way for them, and 

they were not really familiar, and they make it really boring. They are just reading, reading their 

slides, and after 30 minutes, all of us are sleepy” (S5, Class of 2022). 

They also acknowledged that in-person teaching in large classrooms also poses 

challenges to student engagement for which small groups or the use of interactive modalities like 

clickers can enhance learner engagement. In a virtual classroom, students mentioned the use of 

whiteboards, and other technological ways of keeping students engaged which would require 

faculty to have greater familiarity and knowledge of the virtual platform. “When the classes were 

to the point and really short, we all focus, and we get the point. We all get the point, and we were 

happy” (S2 Class of 2022).  

c) Individual learning styles and motivating factors 

Students discussed the individual students’ preferences and ways they learn best which 

were variable. Students mentioned that many students relied on recorded materials and class 



23 

 

transcripts even when attending in-person classes to align the delivered course material with their 

own pace of learning.  “Everyone in the first month or two goes to every single lecture, and 

you're all gung-ho on being there and trying to pay attention. After maybe two months, everyone 

stopped going to the lectures and we would just sit in the library…I found even if I was in the 

lecture, I wasn't really absorbing that much, whereas if you can do it at your own speed” (S1, 

Class of 2021). Therefore, the lack of recorded classes also drives in-person class attendance.  

Students also indicated more self-directed learning associated with virtual classrooms: “I 

feel like I had to go back and truly almost half teach myself a little bit because I wasn't 

necessarily retaining as much as I would in a normal class where I can just sit there and listen” 

(S6, Class of 2022). 

Some students emphasized their personal preference for learning from the group process 

through peer discussion and therefore enjoy the in-person experience more. “I find it hard to 

focus with a class like that if you're not in-person and being held accountable, it's very easy to 

lose focus, versus if you're with a group of people and everyone's brainstorming together, and 

your faculty is asking you questions in person. It just holds you more accountable and you learn 

more, for me at least” (S4, Class of 2021).  

Some students also raised concerns about the increasing cost of tuition and financial 

investment, that influenced their view of educational value and their preference for in-person 

attendance and experience: “For us, I think the point that we are paying tuition for residency, we 

want to be in the clinic, and we want to see the patient” (S3, Class of 2022). 
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d) Zoom fatigue 

 Students were consistent in drawing attention to the difficulty in concentrating for longer 

periods of time during on-line classes. This impacted their general sense of learning and 

retaining less virtually. “We did discuss it, but it never stuck in here, if it makes any sense” (S3, 

Class of 2022). They emphasized the need for virtual classes to be shorter, to the point and 

focused. Living situations that impacted students’ ability to be attentive virtually was also 

discussed, while an in-person classroom setting allows for no discrepancies or disturbances when 

all the students are in the same learning environment.  

e) Hybrid model 

 A hybrid model of delivery of educational material was unanimously supported by 

students. Students identified there is didactic content that is better suited to be delivered virtually 

or reviewed as recorded material. “I think it makes a lot of sense to have remote classes, 

especially at our level where we can use our time in other ways, for other things like studying or 

for boards or for…it makes complete sense for programs that are not hands-on to be completely 

remote” (S2, Class of 2021). They also expressed a desire for hands-on clinical experience and 

group-based discussion to be in-person: “The clinical courses should be in-person; review 

should be in-person. Anything that you need to present should in-person” (S5 Class of 2022).  

Students acknowledged that even though there was an initial adjustment to virtual 

learning, the advantage of flexibility and comfort that virtual learning provided was considerable. 

“The flexibility definitely had its advantage. If it was short, if the classes were short and to the 

point, then go you got a good, like you learn, and it was flexible as to where you're taking it, 
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what time you're taking it. You don't have to drive and not be stuck in the commute and all that 

stuff. I think those are pros about Zoom” (S4, Class of 2022).  

 Students also stated that access to outside experts and speakers virtually was of great 

benefit to their learning and they enjoyed being able to expand their knowledge in a way that was 

not available to them previously.  

 Some students did not feel that that online lecture impacted their clinical learning or 

performance: “I don't think it made a huge difference for me… It definitely helped reinforce 

some of the ideas or some of the topics and skill sets that we use in clinic, but I don't think doing 

it in person versus-- I don't think the remote learning really made much of a difference” (S6, 

Class of 2021) 

 

 

3.  Chapter 3: Discussion and Perspectives  

 

This study compares objective measures of resident performance between those who 

received in-person to those who received virtual instruction in both clinical and knowledge-based 

exams, as well as exploring the subjective experiences of the residents with each of these class 

settings. Because of the Covid pandemic, all modes of didactic learning were switched to virtual 

for the whole academic year for the class of 2022 while the class of 2021 had completed all their 

didactic components primarily by in-person instruction.  
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The curriculum of the program allows for two in-service exams for each class, one each 

for the fall and spring semesters in each academic calendar. The in-service exam is conducted via 

a comprehensive written exam and an oral exam and grades are recorded to document academic 

progress. Clinical assessments provide for patient-based evaluations and are also graded by 

faculty supervising the clinical care of patients.  

The oral and written component of end of semester exams showed significant differences 

favoring residents receiving in-person instruction rather than virtual. The oral component of this 

exam requires residents to quote relevant literature supporting their answers. This is learnt in 

interactive class sessions through group discussions and quizzing each other. The class receiving 

virtual instruction highlighted in the focus groups that the virtual platform was not conducive to 

these discussions and building off each other’s knowledge (Serhan, 2020). Residents indicated 

they favored these small group discussions to be held in-person. The lower oral exams scores in 

those receiving virtual instructions aligns with this resident perception.  

Residents receiving virtual instruction also scored lower in the written component of the end 

of semester exam, which is knowledge-based focusing on a mix of basic sciences and clinical 

sciences in endodontics. This exam relies heavily on activating the prior knowledge delivered by 

faculty in-person and virtually. As residents indicated in the focus group, they struggled in 

sustaining engagement virtually and had difficulty with retention of the educational material 

(Kohli, 2021). “Zoom fatigue” was a tangible consideration that impacted resident performance 

and engagement (Sklar, 2020).  

Clinical performance assessments between the two groups showed no statistically significant 

difference. It is important to note these residents had already graduated from dental school and 
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most of them had either completed general practice residencies or had a few years of clinical 

experience. This allowed them to start their training on clinically sound footing and able to work 

well with patients coming into the program. This may explain why there was no statistical 

difference between the two cohorts since academic and clinical performances are independent of 

each other.  

It is quite important to note that over time all residents improved over the course of the year 

regardless of the educational setting of virtual or in-person instruction. The rationale for this is 

that these residents were selected based on prior records of high performance in dental school 

and innately were highly academically competitive. Also, since the cohort in each class is only 

10 residents, it is easier to identify, monitor and help a struggling resident’s performance versus 

if this was a class of 200 students. However, the virtual cohort struggled more with retention of 

lectures and engaged in more self-directed learning to produce a similar outcome as those 

receiving in-person instruction.  

The findings of this study highlight the importance of the social connectedness in forming 

bonds with peers and relationships with faculty members, interactions that enhance the overall 

learner engagement and educational experience (Irani, 2014). Residents who received virtual 

instruction felt they did not get to know their peers, and this adversely impacted their ability to 

ask their peers for help or support.  

Learner engagement faced challenges in on-line learning impacted by the virtual platform 

itself, lack of familiarity with technology, and the need for brief, focused sessions to sustain 

attention in the absence of the usual face-to-face interactions that facilitate discussions and foster 

a sense of connectedness. This lack of enjoyment and negative impact on the overall learning 
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experience was felt acutely by the residents receiving virtual instruction (Banks, 2022).  In such 

instances the teaching style of the faculty member in being able to engage the residents virtually 

becomes more pronounced and the creative use of technology to sustain attention becomes even 

more relevant.   

The results also highlight individual driving factors that motivate learners to rely on virtual or 

in-person mode of instruction that aligns best with their individual learning styles (Jena, 2016). 

Some residents felt that the financial investment in their education should merit attending classes 

and seeing patients in-person, and desired hands-on clinical experience. Others appreciated the 

flexibility of virtual learning for certain didactic content that lend themselves favorably to an on-

line modality of delivery (Serhan, 2020).  However, residents expressed that virtual learning was 

not adequate or suitable for clinical skills learning. Ideally a hybrid model of dental education 

that combines the benefits of flexible virtual learning with stimulating in-person group 

discussions appears to be the direction of the future, while clinical skills are best practiced in-

person with patients being the best teachers (Bardesi, 2021; Austin, 2021). 

 

3.1. Limitations  

 

This study was conducted at a single institution and piloted within the Boston University 

endodontics residency program. The sample size was limited to only 20 current residents which 

impacted statistical results. This study did not include other endodontic residency programs 

regionally or nationally. The study also did not include residents in other postgraduate specialty 

programs in dentistry. Only 6 residents from a class of 10 for each year participated in the focus 

groups.  



29 

 

 

  

3.2. Future Research  

 

This study will be expanded to include dental students at Boston University, studying 

their objective and subjective data to explore their perception of in-person compared to virtual 

learning. Additionally, faculty perspective will be included in focus groups. In the future this 

study can include other endodontic residency programs for comparison of outcomes. 
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Appendices 

 

Interview Guide for focus groups: 

 

1) What was the experience of being taught in-person/virtually like for you?  

(How connect did you feel to your peers and faculty)  

2)  How engaged did you feel in the learning experience? What were the factors 

influencing it?  

3)  How knowledgeable do you feel as a result of virtual/in person teaching?  

4)  What do you think about your ability to translate your didactic knowledge into clinical 

practice because of in person/virtual teaching?  

5)  What were strengths/weaknesses of this type of teaching modality for you?  

6)  What are your thoughts as a learner about your faculty who delivered these lectures 

virtually/in person?  

7)  Are there any other aspects of your experience that we have not talked about?  
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