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Purpose: During the SARS-CoV-2 pandemic, various online instructional strategies in clinical skills training were piloted. The
sudden transition to the remote platform circumvented the rigorous planning associated with curriculum reform. This study aimed to
explore students’ and tutors’ perceptions of factors that promoted or hindered successful learning transfer and to propose a blended
conceptual model to guide affective, cognitive, and psychomotor clinical skills training in the pre-clinical phase of medical education.
Methods: A mixed-method quasi-experimental study assessed third-year students’ transfer of clinical skills and knowledge following
online learning in 2021. Students and their tutors completed online surveys that included open and closed-ended questions regarding
factors influencing their experience of the adapted teaching methods. Descriptive statistical analysis was used for the quantitative data.
Qualitative responses were thematically analyzed.

Results: One hundred fourteen students (48%) and seven tutors (100%) responded to the surveys. The questionnaires’ internal
consistency and construct validity were determined using Cronbach’s a-Coefficient. There was an overall positive response (86%) to
the acceptability of the online platform in clinical skills training. Using online simulations with targeted onsite practice was reported as
effective in clinical skills training. Tutors perceived students as well-prepared for the skills laboratory. Five emergent themes, qualified
by a linear model of asynchronous and synchronous online and onsite teaching with the evaluation of the instructional design and
institutional support, informed the proposed blended learning guide for clinical skills training in the pre-clinical phase.
Conclusion: Blended clinical skills learning that included the flipped classroom concept was well-accepted. Virtual patients proved a
convenient cognitive preparation tool for skills training and potentially optimized teaching delivery. The study found that the adapted
teaching frameworks incorporating an online clinical skills component into a modified onsite curriculum augmented learners’ ability to
transfer knowledge to the clinical skills laboratory. An integrated five-step blended model is proposed for future interventions.
Keywords: flipped classroom, psychomotor skills, COVID-19, learning transfer

Introduction

Medical education has faced several transitions in pedagogy, attempting to reconcile teaching with learning.l’2 Typically,
rigorous scientific data precedes educational reform;® however, the most recent shift to an online teaching methodology
was sudden and unplanned.*> The impact of COVID-19 on universities globally® was a catalyst in reframing the
planning, teaching, and learning of medical education in the online arena. Despite the benefits of various blended

learning strategies in other disciplines,” ® changes to the medical curriculum have been slow,'*"!

especially in clinical
skills training.'*'® The loss of face-to-face (f2f), hands-on learning during the pandemic created an unprecedented
opportunity'® to pilot teaching strategies previously considered superfluous.'® Medical schools implemented an interim
online learning program to ensure the continuity of the curriculum during the lockdown restrictions when students and
tutors had to stay at home to stop the spread of the virus. Irrespective of the temporary intent, the program’s merits and

shortfalls inherently emerged,'” revealing the need for innovative teaching strategies.
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The flipped classroom (FC) model using online, asynchronous, self-directed learning is practiced in medical educa-
tion. Students independently study pre-shared resources to apply later in the classroom.'® However, the implementation
of synchronous online teaching, where “live” interactions occurred between teachers and students in real-time over a
web-based platform, was novel and vague,'' making its role in medical education uncertain.'?

Clinical teaching comprises communication, physical examination, procedural, and patient management skills within
the affective, cognitive, and psychomotor domains, respectively.'” Affective skills assess behavioral knowledge, cogni-
tive skills assess comprehension, and psychomotor skills assess performance knowledge.'®

Enoch et al'® evaluated the effectiveness of an adapted online clinical skills program and showed that students taught
online were competent in these three domains of clinical skills. Although this single-center study included only third-year
students and examined a limited number of clinical skills, the findings supported the systematic review and meta-analysis
by Pei et al.?® The contributing factors for this successful transfer of learning are not well established.

Botma et al*!

developed a conceptual framework (Figure 1) for designing modular teaching to optimize the transfer of
learning. It considers student characteristics, teaching design, and organizational impact on transferring knowledge in the
traditional educational paradigm.

This constructivist-based model consists of four steps — (i) activation of existing knowledge; (ii) engagement with
new information; (iii) demonstration of competence; and (iv) application in real-world practice. Effective transfer rooted
in understanding these concepts leads to long-term knowledge retention, which is essential for medical decision-making.®
To activate knowledge, the tutor identifies a baseline of foundational knowledge on which to construct new information.
A student-centered approach with precise outcomes must be clearly defined to facilitate learner engagement. Students
then develop an understanding of the newly acquired skill as the relevance of what is being taught meaningfully connects
to pre-existing knowledge.”> A controlled clinical skills simulation laboratory>® supports the performance of these new
skills aiding the transition to the clinical learning environment, where knowledge can be integrated holistically.

However, a comprehensive conceptual framework that provides an understanding of the underlying factors associated
with online learning transfer to hands-on practice has not yet been established.** According to Galoyan,** this is due to
three factors. First, the complex nature of transfer; second, the variables that affect transfer; and third, the limited
knowledge of online instructional strategies to enhance transfer. The dissimilarity between the source learning context, be
it online or in the clinical skills laboratory (CSL), and the bedside application context decreases the learning transfer of
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Figure | A conceptual framework for educational design at a modular level to promote the transfer of learning - adapted from Botma et al (201 5).2I

920 https: Advances in Medical Education and Practice 2023:14

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Enoch et al

clinical skills training.?*>**> Thus, the ability to transition skills learned in the pre-clinical years to the clinical setting has
continued to challenge both students and tutors, even pre-pandemic.®*?’

By assessing students’ and tutors’ perceptions of the adapted clinical skills teaching strategies during the pandemic,
the enhancers and limitations to the transfer and retention of clinical knowledge and skills could be established.'!-**2®
Improving these measures may progress pre-clinical medical education towards renewed teaching and learning strategies
by incorporating the best of the online and onsite platforms.*® This study aimed to evaluate the factors that enhance the
retention and transfer of clinical knowledge and skills from the adapted online teaching strategy and proposes a

conceptual model to optimize undergraduate clinical skills training in an integrated blended educational approach.

Methods

Context and Setting

The study was conducted at the Nelson R Mandela School of Medicine (NRMSM), clinical skills department —
University of KwaZulu-Natal (UKZN). Clinical skills are taught during the three pre-clinical years in the CSL, using
simulated patients and models. From March 2020, due to the Covid-19 pandemic, an adapted online curriculum was
implemented to support remote student learning in clinical skills’ affective, cognitive, and psychomotor domains.*® In
preparation for clinical rotations, the 2021 third-year medical students were invited to participate in an onsite “Readiness
Programme” (RP).'” They were formatively assessed at the CSL in a mock Objective Structured Clinical Examination
(OSCE) on their ability to perform psychomotor (procedural and examination) skills following online training. This
formative assessment was conducted as a 20-minute, one-on-one, directly observed session with a tutor who scored
students’ competence in the obstetric examination and Pap Smear skills using a standard OSCE score sheet. After
scoring, students were given feedback and an opportunity for correction and self-directed practice in other examination
and procedural skills. All COVID-19 protocols were observed. A summative online OSCE was also conducted to assess
affective (history-taking) and cognitive skills.

Research Design, Study Sample, and Data Collection

A mixed-methods quasi-experimental cross-sectional study was conducted with the 2021 third-year medical students
(n=239) and their clinical skill tutors (n=7). This class experienced face-to-face, online, and blended teaching methods at
different training junctures since admission to medical school. The research design involved quantitative and qualitative
data collection using survey questionnaires. The two components were concurrently merged in the study to provide a
more comprehensive understanding of the students’ and teachers’ responses. Participants anonymously shared uncen-
sored perceptions that aptly captured their personal experiences of factors that promoted or limited the transfer of
learning following online training.>' One hundred and fourteen medical students (n=114) and seven clinical tutors (n=7)
consented and completed the questionnaires.

Instruments

Two questionnaires (Instruments A and B) were designed based on Botma et al’s®!

conceptual framework to promote the
transfer of learning.”' Instrument A investigated students’ perceptions, and Instrument B tutors’ perceptions of the factors that
impacted the transfer of learning and students’ confidence to apply their clinical skills competently. Botma et al’s*' framework
highlighted the following components which informed sections (ii-iv) of the questionnaire:- (i) demographic data, (ii)
perceptions of students’ characteristics in the approach to online learning, (iii) perceptions of the learning design, (iv)
perceptions of institutional support available during the online curriculum. A 6-point Likert scale was used to gather
quantitative data where the participants indicated their level of agreement with a series of closed-ended statements related
to sections (ii—iv) above. The scale ranged from a score of 1 = strongly disagree; 2 = disagree; 3 = slightly disagree; 4 = slightly
agree; 5 = agree; 6 = strongly agree. Each statement could score a minimum of 1 and a maximum of 6 points.

Section (v) comprised six open-ended questions about the adaptations to the affective, cognitive, and psychomotor
domains of clinical skills online training and the ability to apply those hands-on skills. This section also included questions
about the acceptance of online learning, blended learning strategies, challenges experienced, and recommendations for the
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future. As this was a small-scale study, Instruments A and B were pretested with two students and one tutor, respectively, to
determine the clarity of the questions.>> After minor adjustments, the instruments were made available electronically via
Google Forms with links shared on the Learning Management System — Learn2021.

Ethical approval to conduct the study was granted by the UKZN Humanities and Social Sciences Research Ethics
Committee [HSSREC/00003459/2021]. Written consent was obtained from all participants. The data are reported
anonymously by replacing participant identities with codes, where prefixes “S” and “T” represent students and tutors,
respectively.

Data Analysis

The quantitative data were statistically analyzed using the Statistical Package for the Social Sciences (SPSS) version 27
(IBM, USA) and reported anonymously. Cronbach’s a-Coefficient was used to test the construct validity of the
questionnaire. Descriptive statistics were used to determine percentages and mean scores of the close-ended responses
in Instruments A and B. Graphs were generated on Microsoft Excel spreadsheets using the mean response to a statement
and reported in the results section below. Following calculations of the range between the Likert-scale categories, a mean
of 4.5 out of 6 was selected to include only the upper limit of “Slightly Agree”, “Agree”, and “Strongly Agree” as a
positive response to a statement. Each section of both questionnaires received a total score as a percentage based on the
cumulative responses of students and tutors, respectively.

The qualitative data from the students’ and tutors’ responses to the open-ended questions were downloaded and
thematically analyzed using the NVivo 12 Pro software. Each author read the written responses multiple times to
familiarize themselves with the data, explore the information’s meaning in the study context, and systematically condense
the data into the essential content using sequential steps. There was noteworthy consistency in the participants’ responses
suggesting data saturation was achieved. The main author methodically examined the data concentrating on participants’
views of the transfer of learning using inductive coding to uncover patterns within the data. The remaining authors
performed preliminary analysis or acted as second coders for the data. Initial codes tabled keywords and phrases to
identify patterns in participants’ responses about factors that affected the transfer of learning. Similar codes were
grouped, carefully reviewed, and inductively organized as themes. After some revision, the more representative final
themes and sub-themes were agreed upon at a consensus meeting, and the relationship between the students’ and tutors’
perceptions of the factors impacting the transfer of learning was clarified.*® Thematic analysis is a powerful method for
organizing and understanding the experiences and thoughts of a group across a large data set.*! The quantitative and
qualitative data were analyzed separately and then triangulated.>* This was achieved by selecting specific quotations from
both participant groups to support and extend the quantitative data in order to provide a comprehensive picture of the
phenomenon under study.*

Results

The questionnaires’ internal consistency and construct validity were determined using Cronbach’s a-Coefficient.
Reliability analysis reported an overall Cronbach’s alpha of 0.953 for the 53-statement student questionnaire
(Instrument A) and 0.866 for the 29-statement tutor questionnaire (Instrument B).

There were two hundred and thirty-nine (n=239) students in the 2021 third-year class. One hundred and fourteen
students consented to participate in the study and completed the questionnaire, representing a response rate of 48%
(n=114). The sample population was demographically representative of the third-year cohort regarding age, sex, and race.
93.9% (n=107) of participants were 18 to 25 years in age, 60.5% (n=69) were female, 55.2% (n=63) African, 36% (n=41)
Indian, 7% (n=8) Colored, 0.9% (n=1) white, and 0.9% (n=1) was Asian. 58.2% (n=59) were second-language English
speakers, and 85.1% (97) entered the medical school from secondary schooling. In addition to the online curriculum,
65% of the participants (n=74) also participated in a formative onsite OSCE Readiness Programme (RP), where they
demonstrated the online skills taught to a tutor.

Seven of the nine tutors that teach clinical skills to third-year medical students were invited to participate in the
questionnaire. The two tutors (LE & RA) involved in the study were excluded from the surveys. All tutors (100%
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response rate) were involved in the traditional face-to-face and online curricula and had more than three years of teaching
experience. 74% of the tutors participated in the formative onsite RP.

The responses of both students and tutors to the open-ended questions revealed five main themes and sub-themes
(Tables 1-5) relating to factors impacting the transfer of learning, retention of clinical knowledge, and the ability to

Table | Excerpts from student and tutor responses regarding asynchronous online learning

Pre-reading ® “Recorded lectures are always accessible if | forget something and need a reminder” — [S23]

® “Attempting the online skills quizzes before the skills live zoom session prepared me for the session and to have a good

understanding of the work” — [S44]

® “Students should pre-read the course material before the small group zoom sessions.” — [T4]

Self-motivated, self-

directed

“l am self-motivated. That helped me keep up with the work and take online learning seriously” — [S17]

® “My lazy, non-productive side grew by a greater margin” — [S85]
® “It is important that students take responsibility for their learning.” — [T6]

Quality of lecture

delivery

® “Pre-recorded lectures on Learn2| [LMS] allows one to go through the material as many times as needed” — [S92]
® “Lecturers reading off their slides doesn’t assist us in understanding and processing all the new information” — [S75]
® “| don’t think that our online learning is very effective for medical students in departments other than the clinical skills

department” — [$32]

Environmental factors

“The learning environment was not conducive at home and at res as we are sharing rooms” — [S51]

Device fatigue

® “Sitting through hours of lectures is very draining” — [S79]

Table 2 Excerpts from

student and tutor responses regarding synchronous online learning

Interactive student  |® “The skills lecturers went out of their way to ensure we understood the skills, and | feel like my theoretical knowledge is solid and
engagement sufficient” — [S76]

® “The online Zoom sessions feel more interactive than [traditional] class sessions” — [S13]
Foundational ® “They learned an approach to a patient and formulating a differential diagnosis, better than when they attended the skills training

concepts through

innovative teaching

in person” — [T4]

® “There should always be breakout rooms, just as it is in the clinical skills lab” — [S94]

design ® “[The home-made simulation] was the closest I've gotten to having the experience as if we were taught the skill in person” —
[S102]
® “| enjoyed the history taking online, which was very similar to history taking in real life” — [S76].
Spaced learning and |® “We studied the material well before the zoom practical as we knew we would be questioned on it during the session. It also helped
consolidation of us consolidate & identify gaps in our knowledge” — [S102].
knowledge through |® “Students were given course material in advance as pre-reading and attended lectures prior to having small group zoom [practical]
constructive sessions, where information was repeated. The idea was for students to interactively apply that knowledge, which would re-enforce
instructional design the information” — [T4].
® “Repetition helps a lot, and there’s a big difference in the way | understand the 3rd year syllabus compared to 2nd year. | also really
like the quizzes because it tests how much | understand from the theory” — [S23].
® “| couldn’t really gauge body language and facial expressions from the patient, and this made empathizing with the simulated
patient difficult” — [SI1].
Immediate feedback |® “The tutor guided us through the process and helped us with our mistakes” — [S30].
and remediation ® “We observed the interaction and were offered real-time comments by the tutor” — [S44].

® “Positive criticism from the tutor and classmates did help motivate me to go back and practice more” — [S57].

Preparedness for
demonstration of
clinical skills

® “| know the theory very well, but | have had no practice applying it”, — [S76]

“The active learning, continuous revision and tutor engagement were key factors contributing to my preparedness; however, no
amount of online learning would allow you to feel totally confident in performing these skills for the first time in real-life on a
simulated patient.” — [S44]
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Table 3 Excerpts from student and tutor responses regarding synchronous onsite learning

Appreciation for hands-on practice |® “It was great getting an opportunity to finally hold the equipment that we use for certain procedure skills, such as
a speculum for a pap smear. | also enjoyed the hands-on experience of palpating a pregnant abdomen” — [S52]
® “The RP was useful in bridging the gap and exposing us to ‘real’ scenarios” — [S44].
Effectual transfer of skills ® “| learned a lot in just 2 hours, and | will remember the skill better with the practice | received” — [S62].
® “It boosted my confidence” — [S9].
® “l was able to see how much | had truly learned through online lessons” — [S32]
® “The students were able to translate the skill from online to the mannequin with ease and competence. | think the
training was highly beneficial to the students” — [T3].
® “The one-on-one interaction with facilitators was extremely helpful in identifying specific gaps in our practical
approach to these skills” — [S60].
Personalized interaction, feedback, |® “Not only were my own skills tested and corrected but | was also given tips and guidance on how to improve my
and remediation techniques” — [S11].
.

“I felt the session to be very useful in preparing me for the wards” — [S23]

Table 4 Excerpts from student responses regarding asynchronous onsite learning

retention and competence

Self-directed and peer practice promotes

® “We practice the skills on each other and give each other feedback and correction” — [S17].
® “|] have had several opportunities to go through the theory part and to practice with my peers” — [S67]
® “| wanted to practice the skill in person to highlight any gaps in my knowledge and ensure | am able to

carry out the procedures on an actual patient in the future.” — [SI1]

Table 5 Excerpts from student and tutor responses regarding the evaluation of the program

Continuous Assessments benefits

students

® “The active learning, continuous revision, and tutor engagement were key factors contributing to my
preparedness” — [S44].

® “Keep quizzes and practice tests online as a [DP] measure of the student’s progress during the module” —
131

® “| would have really enjoyed doing these Clinical Skills [mock] OSCE revision sessions throughout the year” —
[$33]

Summative Assessments Identify

knowledge and teaching gaps

® “We did not have an OSCE in second-year, so it is hard to trust what we learnt.” — [S26]

® “| could answer theory questions, but when it came to the actual [ONSITE FORMATIVE] exam, | had some
shortcomings.” — [S11]

® “The OSCEs prepared me well. | was forced to study and know those skills so it would be easier for me to
perform them” — [S41]

Strengths:
® Blended approach
® Tutor support

® “| think a blended approach can be quite helpful - to have lectures and tutorials online and then one-on-one
skills with the tutors. This way can allow us to be competent in the theory and practical component” — [S1].

® “Blended learning including online followed by onsite learning is essential to consolidate and re-enforce what
the student has learned” — [T4].

® “The tutors seem like they love what they are doing, and therefore it makes it easier to be attentive. Some

days | attend even though | don’t want to, just to respect them and the amount of work they exert into our

Practical sessions” — [S29].

(Continued)
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Table 5 (Continued).

Opportunities:
® Technical upskilling
® Collaboration
® Blended approached

“l was not prepared for the transition, it was a steep learning curve, but | was able to overcome the technical
and time challenges brought about by the transition. | now feel confident using the online platform to teach
clinical skills” — [T3].

® “There also needs to be interdepartmental co-operation when curricula are established.” — [T4]
® “Curriculum needs to be correctly structured so that priority is given to ‘must know’ content. There also needs

to be interdepartmental co-operation when curricula are established.” — [T4]

“I think teaching skills online should continue to be implemented even post-pandemic, especially the zoom
sessions. | think it was much more beneficial than having a lecture at campus just before we practiced the
skill” — [S102].

Weaknesses:
® Workload for tutors and students

® Connectivity

“The number of sessions scheduled in a day needs to be evaluated properly when the timetable is being
structured because it does not seem right to subject students to multiple sessions a day and expect them to
be prepared, present, and attentive to all” — [S92]

® “It was harder to concentrate as there was no allocated break.” — [S50]
® “Sometimes network issues mess up the session, and you may miss what your colleague was saying. Students

not being able to switch their videos on or not willing to participate as they should, made it more difficult” —
[S62].

Threats

® Connectivity

® Technical support
® | oad shedding

® “The technical difficulties have challenged us and taken away vital parts of the learning experience” — [S6].
® “Connectivity and data made it difficult to learn online as often | had to buy data or borrow devices” — [S61]
® “If you have a [connectivity] problem, you get left out. It would be nice if assistance is provided in these

cases” — [S35].
“Timetables must take into consideration loadshedding and therefore schedule sessions to accommodate

such to improve accessibility” — [S9]

perform clinical skills in the CSL following the adapted curriculum. The quantitative data from the tutors’ and students’

close-ended questions and specific, prevalent views from their open-ended questions are represented simultaneously,

thereby adding validity by incorporating a qualitative component into an otherwise quantitative study.*®

Graphical representations (Figures 2—6) of the quantitative data as mean values and specific quotations from both

participant groups that supported and extended the quantitative data are indicated in Tables 1-5 under the major themes

and subthemes as factors that impacted clinical skills training in an integrated blended education approach.

Factors impacting asynchronous online Learning

Benefits to Online 4.82

Engaged with Pre-reading content 527
Quizzes are beneficial 5.16
Reattempted Quizzes to improve 555
Online is flexible and time efficient 4.97
Students are more motivated online 4.86
Adaptations aided Transfer 5.14
Quizzes and polls aid retention 5.14
Self Motivated learner 4.69
Variety of teaching mediums 5.61
Identified prepared students 4.86
Students are more motivated online 4.86

m Tutor Responses  m Student Responses

Figure 2 Mean level of agreement of students and tutors with statements related to factors impacting asynchronous online learning.
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Factors impacting synchronous online teaching methods

Important to Attend Sessions

| understood clinical Concepts

| ask questions online ———— 4 32

Used chat for interacting

Variety of teaching mediums

Interactive and dynamic sessions

Identified my knowledge gaps
Relates to clinical cases

Breakout room discussions help

Link existing and new knowledge

Repetition of session aids recall and confidence

Significance of the skill was clear

Tutor was organized

Real time feedback given

Sessions were goal oriented

Tutor was accessible

Group work was well facilitated

Tutor was innovative and dynamic
Felt connected to the tutor

| adapted practical skills to aid transfer
| was innovative

Some skills are better online

5.67
4.85
5.01
5.61
5.42
5.31
5.14
4.89
5.14
5.6
5.2
5.73
5.66

5.57

5.61
5.04
5.53
5.13
5
5.57
5.43

m Tutor responses  m Student Responses

Figure 3 Mean level of agreement of students and tutors with statements related to factors impacting synchronous online learning.

Factors impacting synchronous onsite learning

Students can transfer skills following online learning

| can transfer what | learned to the CSL

| was well prepared for the formative OSCE

| was well-prepared to perform skills

I 3.86

I mm——  5.25

I —— 511

— 5.12

m Tutors' Response  m Student's Response

Figure 4 Mean level of agreement of students and tutors with statements related to factors impacting synchronous onsite learning.

Factors impacting asynchronous onsite practice

Significance of the skill

| have confidence in the approach

5.2

| practiced at home

4.56

Repetiton builds confidence

4.16

Repetition aids recall

5.46

Sessions aid self practice

5.6

4.86

m Tutors' Response  m Student's Response

Figure 5 Mean level of agreement of students and tutors with statements related to factors impacting asynchronous onsite learning.

Theme |: Asynchronous Online Teaching Material Aided and Motivated Students to

Develop a Foundation to Construct New Knowledge

Figure 2 represents students and tutors’ mean level of agreement related to factors impacting asynchronous online
learning, and Table 1 illustrates the representative quotes. There was an overall positive response (88.6%) to the
acceptability of the online platform in learning clinical skills. Factors that promoted student preparation for lessons
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Factors impacting evaluation of the programme

Principles are undestood better online
More clinical reasoning occurs online
Students respond to CA

Well prepared for the OSCE

OSCE revealed my gaps

OSCE prepares us for practicals

OSCE predicts clinical competence
Adaptations aided Transfer

Tutor was organised

Satisfied with Tutors methods

Tutor was accessible

Personal interaction achieved

| accepted the challenge of transitioning
New opportunities for learning
Different skillset needed for online learning
Tech issues affect the lesson aims

| created excellent content

Workload is more than onsite

Available device and data

Assistance with connectivity

Assistance with data

I, 14
I 4 43
1 — . 2 O
1 5 ] 1
1 . | S
I 4.77
I 414
I 5.14
1 573
1 5.62
1 5 G|
I 504
T 5. 29
I 486
I 4. 86

EE—— 3.71
I ——— 5.43
1 5
S 2 7
I 467
I 8

Available Tech Help | .0 7
Online worked but tech failed 1 5.2 1

3 35 4 4.5 5 5.5 6

W Student's Response M Tutors' responses

Figure 6 Mean level of agreement of students and tutors with statements related to the evaluation of the program.

included pre-reading (5.27) and self-motivation to engage with the material (5.27). The quality of lecture delivery played
an important role in processing the presented information. Tutors perceived that students were well-resourced for the
synchronous online sessions (5.14). The student’s environment needed to suit a technology-based platform for adequate
preparation. Prolonged screen time resulted in a “device fatigue” phenomenon (4.96%). Despite some challenges, there
was an 80.7% positive response by students appreciating the online curriculum designed and curated by the clinical skills
department, compared to other disciplines.

Theme 2: Synchronous Online Teaching Using Various Instructional Methods Improves

Comprehension of Concepts
Figure 3 represents students, and tutors mean level of agreement related to factors impacting synchronous online teaching
methods, and Table 2 illustrates the representative quotes. The online synchronous Zoom lectures and “practical”
sessions were interactive, dynamic, goal-orientated, and well-facilitated (5.42). The content was relevant, and multimedia
and discussions enhanced learning and retention. Examination, procedural, and history-taking skill teaching approaches
offered better comprehension than traditional learning. Learners linked the pre-reading material and quizzes to the new
knowledge taught (5.14). They identified their knowledge gaps during these sessions and appreciated the immediate
remediation. Most tutors implemented innovative teaching designs, including novel teaching strategies, small group
breakout room sessions, and simulations focused on the cognitive domain (5.57). Spaced learning helped students to
reinforce their knowledge (5.60) and improve their confidence to attempt the skill (5.46). Communication skills were
comparable to onsite practice (5.24); however, students were mindful of the limitations of the zoom platform.
Learners felt connected to their tutors (5.13) and peers on the online platform, and the feedback received stimulated
self-directed learning and practice (5.66). Preparedness for their profession was a student concern since competence
could only be determined by demonstrating the physical examinations and procedures skills learned to a tutor in the CSL
on simulated or actual patients (4.50).
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Theme 3: Synchronous Onsite Learning Consolidates Knowledge and Skills and

Improves Students’ Confidence and Competence

Figure 4 shows students and tutors mean level of agreement related to factors impacting synchronous onsite learning, and
Table 3 illustrates the representative quotes. Students viewed the onsite RP provided in the CSL as an opportunity to
consolidate learning instead of an additional task, expressing an appreciation for the benefits of online learning (5.25).
Students demonstrated competence in their ability to perform skills to their tutors. Learning most of the theoretical
knowledge before the practical session allowed for deliberate practice in the skills lab (5.12). Although tutors were
initially skeptical of the students’ ability to transfer skills from the online platform to the CSL (3.86), they were surprised
and impressed with the participants’ performance in the Readiness Programme (RP). They felt that the online teaching
strategies had benefitted students and allowed them to transfer the skills to a mannequin effectively. Interaction with
tutors allowed students’ knowledge gaps to be identified, enabling immediate remediation and hands-on correction
(5.18). Following the RP, the learners felt more confident and prepared to perform the skills in the future.

Theme 4: Asynchronous Onsite Hands-on Practice Reinforces Skills and Promotes the

Retention of Knowledge

Figure 5 shows students’ mean level of agreement related to factors impacting asynchronous online practice, and Table 4
illustrates the representative quotes. Repeated exposure to the skills enhanced students’ understanding (5.60). University-
residing students that engaged in self-directed practice to improve their capabilities felt that working with a peer was
beneficial. However, students at home had a neutral response regarding opportunities to practice (4.16). The significance
of the skills taught and the importance of practicing the skills to achieve competence was acknowledged (5.20). Many
students felt confident to attempt to do the skills in the CSL (5.25) but relied on feedback to address gaps (4.56).

Theme 5: Evaluation of the Curriculum and Students’ Performance Through
Continuous Assessments, Summative OSCEs, and Feedback by All Role Players

Enhance Student Engagement and Student-Centered Learning

Students and tutors evaluated their experience of the adapted curriculum and offered specific feedback on recommenda-
tions for modular planning. Figure 6 represents their level of agreement with statements regarding the different
components of the program, and Table 5 illustrates the students’ and tutors’ representative quotes.

Continuous Assessments

Students agreed that attempting online quizzes and participating in interactive “chats” during online teaching were
beneficial (5.16). Initially, tutors were unsure that learners could grasp essential clinical skills principles using online
learning alone (4.14). Therefore “continuous assessment” marks through quizzes and polls were used to incentivize
students to learn and track their progress during the module (5.29).

Formative and Summative Assessments

Students advocated for implementing more formative assessments, like the RP, to consolidate knowledge and identify
learning gaps in preparation for the summative OSCE (5.18). They considered summative OSCEs important and felt they
were adequately prepared for the online examination during their third year (5.11). The consensus was that the online
OSCE tested the theory well but did not guarantee the performance of the skill to the same quality. Tutors agreed with
this sentiment and shared a neutral response regarding their ability to assess a student’s competence in a clinical skill
based solely on an online OSCE (4.14).

Strengths and Opportunities That Promoted a Blended Learning Approach
Students proposed a blended learning approach for the future of medical education, with lectures and tutorials being
online, and practical and practice sessions onsite. They advocated for structured one-on-one tutor-student interactions to

928 https: Advances in Medical Education and Practice 2023:14

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Enoch et al

optimize the time spent in the CSL. Tutors agreed that there was merit to having a system that combined online teaching
with an onsite application (5.14).

Tutor support during the online training was perceived as 88.6% positive, and students strongly felt that their
educators were well-prepared (5.73) and easily accessible to address queries. Key principles of the skills were under-
stood, and they were allowed to perform tasks and demonstrate their knowledge with immediate feedback during
teaching. Despite the remote teaching, students felt connected to tutors, experienced a sense of personal interaction
with staff, and expressed appreciation and respect for the faculty (5.04).

Opportunities
Although the transition to online teaching was challenging and required learning a new skill set (4.86), tutors felt that the
technical and staff support provided by the institution helped enable their smooth transition.

Technical training allowed tutors to upskill themselves (5.29), and they disagreed that technical issues were a major
disruption to teaching (3.71). All tutors believed that the training assisted them in creating excellent online content and
expanding their teaching approaches (5.43). Online learning highlighted the need and presented an opportunity for
collaborative curriculum planning with improved inter-departmental communication for efficient content delivery.
Students also noted that the blended learning platform had benefits not present in the traditional setting, like the
interactive format and spaced delivery of new information.

Weaknesses and Threats to the Blended Learning Approach

Developing the online curriculum was more labor-intensive than the traditional setting (5.0). Students expressed fatigue
with long online sessions and felt inadequate breaks were allocated. They felt overwhelmed with the volume of work and
mentioned that the schedule was poorly planned. Another weakness was that students could choose not to participate by
feigning network difficulties, which contributed negatively to the session.

Students were the least satisfied with technical support (75.4%). While devices and data were available, there were
issues related to internet connectivity and data insufficiency. Technical support was not always accessible (4.67), meaning
students were “left out” of discussions when their network or device failed. Students strongly agreed that online learning
could work; however, technical issues and rolling electricity rationing disrupted network coverage and device power,
compromising the experience (5.21). These infrastructural disturbances required additional planning to avoid interrup-
tions in teaching delivery.

Discussion

The effectiveness of blended teaching strategies is well supported in the literature;*’*® however, many challenges have
contributed to the slow implementation of the pedagogical shift in medical education.>**° This study evaluated students’
and their tutors’ perceptions of the enhancers and limitations of the online and blended teaching strategies implemented
in pre-clinical training during the pandemic. Understanding the role of student characteristics, teaching design, and the
organizational environment is integral to the constitution of blended learning strategies for transferring knowledge and

designing modular themes. Our findings agreed with Saiyad et al*!

who described twelve principles of good online-
teaching practices for sustainable and effective teaching-learning outcomes. These principles include synchronous and
asynchronous teacher-student interactions that promote cognitive development, teamwork, and active and self-directed
learning, followed by formative and summative assessments with feedback opportunities. Tutors must manage their time
well, set clear expectations for sessions, and use a variety of instructional approaches. Mentoring through guidance,
facilitation, and setting learning goals to match curriculum objectives are also part of the strategy to optimize the online
platform. Based on the findings of the current study and the literature, a five-step multimodal constructivist approach to

clinical skills training in the pre-clinical years within a blended learning and teaching model is proposed (Figure 7).

Student-Driven Online Asynchronous Learning and Teaching
The participants in this study expressed positive attitudes toward implementing online and blended learning. This FC
concept emphasizes flexibility, a student-centered learning culture, well-curated pre-learning content, and a professional
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educator. Rahmani et al** confirmed that in such a setting, the Teacher should assume the role of an education guide
rather than an education source. The FC approach is highly dependent on the learner’s willingness to engage with the
information presented, recognize the need for the learning, and be committed to using the knowledge beyond the initial
learning session to ensure that long-term retention is achieved.*** Our students’ motivation to learn was a significant
factor that guided their acceptance of the online platform. Students’ roles are generally diminished to recipients of
knowledge rather than contributors to instructional design.'®** However, students who are more engaged play a critical
role in establishing a working curriculum,* and learners in this study vocalized specific strategies which aided their
training.

The student’s beliefs and value systems dictate how they perceive and learn. When these systems misalign with the
institution, impediments may occur.** Our students recognized how the learning environment and curriculum planning
contributed to their ability to assimilate information and impacted the vigor with which they interacted with the teaching
material. Lawrence et al** reported that the conduct of a delivered course might not fulfill the learner’s expectations in
terms of the content, the comparison to face-to-face delivery, or the time allocated for a session. Students in our study
found that uploaded pre-recorded lectures were beneficial if they were well-paced, offered clear explanations that
expanded their understanding, and allowed for repetition of the learning material, similar to findings by Van Duijn
et al.*® The clinical tutors agreed that continuous assessment motivated students and prepared them well for interactive
online sessions. Our learners described an acceptable lecture as concise, goal-oriented, and engaging, but lectures where
tutors read off their slides were poorly received and decreased students’ enthusiasm. Our study participants responded
positively to effectively planned lectures, which is important for satisfying the educators’ agenda and the students’
mindset.*” However, a well-executed lecture in a poorly structured timetable depreciated the positive effects, as found by
Pokryszko-Dragan et al.*® Our students reported being overwhelmed by the volume of work since they had minimal
breaks between back-to-back online lectures, leading to digital fatigue as hours were expended in front of their
computers, decreasing their learning motivation. With this understanding, Step One of the proposed model was
developed (Figure 7).

Step |

Pre-reading material from uploaded voice-recorded lectures with specified learning goals and links to videos that
demonstrate the application of the week’s scheduled skill is delivered asynchronously. Students further supplement
their knowledge with the prescribed clinical textbooks or approved websites. Tutors also upload quizzes onto the learning
management system, and students complete them for continuous assessment (CA), encouraging preparation and max-
imum productivity®® for the following steps.

Tutor-Driven Online Synchronous Learning and Teaching
The adaptations made to satisfy the online teaching of “practical” sessions were positively received by students in our
study. They expressed appreciation for the innovation and creativity their clinical skills tutors had invested in leading

Step 2-Tutor-
Driven

Step 4-Student-
Driven

*Summative onsite
OSCE

eFeedback and

* Onsite

e Student
demonstration with
formative assessment
and feedback

* Online
® Pre-reading

* Pre-recordings
* Online quizzes

* Onsite SDL

¢ Peer evaluation and
feedback

* Online
* interactive zoom
session

Remediation
e Curriculum SWOT
analysis

Step 3-Tutor-
student driven

Step 1-Student-
driven

Step 5-
Evaluation

Figure 7 A proposed five-step multimodal blended learning and teaching approach to clinical skills training.
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their learning process. Incorporating multiple mediums like video clips, pictures, and role plays into the web-based zoom
synchronous practical sessions are strategies to advance learning design.'* The Zoom chat and poll functions promoted
participation and active engagement, developing learners’ competence.**® Group work in Zoom Breakout rooms
encouraged peer discussions of clinical scenarios and enhanced their critical thinking, clinical reasoning, and knowledge
retention.” Other strategies to gain more insight into the skill included home-made models to understand the anatomy of
an organ system before simulating the procedures. Simulation-based training has been described as a successful strategy
to enhance engagement and learning.’'>* Increased engagement is an important indicator of students’ success, satisfac-
tion, and knowledge retention in higher education.** Traditional face-to-face lectures are associated with lower student
participation rates.” The Covid-19 pandemic offered opportunities for the clinical tutors in our setting to restructure and
redesign traditional onsite classroom teaching strategies since direct translation to the online platform would not be
effective.”>* The interactive instructional teaching design and simulation-based teaching, like role-plays, are superior to
didactic medical teaching practice in clinical skills.”> Students in our cohort were pleased with the communication skills
simulation training using virtual simulated patients. They felt that role-playing online offered more opportunities for
practicing a doctor-patient consultation and effectively achieved learning outcomes. The use of virtual patients proved to
be a convenient cognitive preparation tool for skills training. However, they recognized difficulties in assessing the
simulated patient’s non-verbal communication cues as a significant shortfall of the online platform. Step Two (Figure 7)
was developed by the participants’ positive response to the online practical session and the specific benefits mentioned.

Step 2

Online interactive teaching-learning sessions are presented synchronously as case-based clinical scenarios on the Zoom
platform after the students have completed activities in Step One. These Step Two sessions are goal orientated and form
the foundation for conducting the systematic approach to the skill. The basic sciences are also effectively integrated into
the session to aid the understanding and retention of root concepts. Students interact verbally, on the chat, and via polls to
consolidate and test their knowledge, contributing to their CA. Tutors offer real-time feedback and ensure that the salient
components of the session are comprehended and that learners are prepared for the implementation of skills in Step
Three. During these sessions, students may be assigned to work individually or in breakout rooms to problem-solve
cases.

Student-Tutor-Driven Onsite Synchronous Learning and Teaching

Although the online classroom offered a distinct advantage for comprehending theoretical knowledge,’®’

students and
tutors were apprehensive that effective transfer of the “hands-on” skills would occur. Sahu et al’” reported that for
augmented transfer, the expected competencies must be clearly stated for students to learn, practice, and demonstrate
their basic clinical skills and knowledge to align their theoretical know-how with hands-on practice in the safety of the
CSL.>® Our onsite RP alleviated performance anxiety as participating students and tutors found that significant transfer of

learning had occurred and that students could perform the skills competently.'® Azizi et al’’

agreed that online learning
with targeted onsite practice is superior to either face-to-face or online learning methods alone and promotes a
constructivist approach to instructional designs.>"*>** Students’ online foundation links to knowledge acquired onsite.
Tutors refine techniques, and students master their skills rather than learning them for the first time,*® with skills
laboratory time being used more effectively. This meaningful student-tutor interaction, where learners’ skills are

physically molded, informed Step Three of the model (Figure 7).

Step 3

In Step Three, shared responsibility for learning and teaching occurs onsite. Tutors demonstrate learned skills without further
explanation, followed by student demonstration of the skill as part of a group or as individuals.*® Problem areas are identified,
and the techniques can be re-emphasized or re-taught according to the needs of the learners. These sessions can be conducted
as log book sessions, in which students’ performance competencies are formatively evaluated, supported by written feedback
and hands-on correction, enhancing their learning.**
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Student-Driven Onsite Self-Directed Learning and Practice with Peer Review
Group work in online and onsite platforms was also considered an effective strategy for increasing knowledge retention.®'-**
Students who resided in the dormitories worked together to practice skills with each other.

At the CSL, the RP was followed by self-directed practice at various skill stations with a tutor available. Our students
practiced examination skills and procedural skills using the knowledge gained from their online resources. The avail-
ability of a fully equipped CSL was viewed as an opportunity to implement their theoretical knowledge in a “hands-on”
demonstration, an advantage sometimes taken for granted pre-pandemic.’® The CSL is the ideal safe space for students to
practice clinical skills without fear of mistakes.>® In contrast to the adage of “see one, do one, teach one”, students are
better encouraged to learn a skill, practice it many times, and then “do one”.®* Step Four (Figure 7) describes the

opportunity for students to develop their skills further and test their knowledge as they participate in peer assessments.

Step 4

Following directly observed demonstration of their clinical competence, students engage in self-directed, onsite practice
to consolidate knowledge using protocols, video demonstrations, and other resources, including self-directed peer
assessment with feedback. The students are given access to the CSL to conduct the peer evaluation as a duly performed
(DP) requirement. Self-directed formative logbook peer evaluation and feedback sessions can empower students to adopt
the roles of a learner who demonstrates the skill and as an assessor who provides constructive criticism. When providing
feedback, the written remarks encourage the peer examiner to go deeper into their own understanding of the skill.**

Tutor and Student-Driven Evaluation of the Curriculum

The success of the online and blended platforms depends on the institutional leaders, academic planners, tutors, and
students.®* Our study participants mentioned the contribution and performance of all these role-players and critiqued
different aspects of the program. Students were assessed online through CAs that comprised quizzes, answering in chats
and polls, and verbal participation during zoom sessions. The directly observed onsite formative OSCE (RP) assessed the
learner’s competence in performing psychomotor skills and indirectly evaluated the effectiveness of the adapted online
teaching strategies. Tutors in the study mentioned that students were well-prepared to perform skills, despite their lack of
exposure to onsite teaching in the CSL. Students, too, felt that significant learning transfer had occurred. Students further
supported the implementation of more formative onsite assessments of their skills with feedback opportunities to gain
confidence and competence. The summative online OSCE assessed behavioral knowledge through a communication
skills history-taking role-play, followed by a viva voce examination of cognitive knowledge using clinical case vignettes.
Tutors and students agreed that despite being adequately prepared for the OSCE, this format did not comprehensively
assess the learner’s competence in the psychomotor domain. However, Remmen et al®® suggested that written tests are
satisfactory alternatives to predict the student’s ability to demonstrate the skill.

Evaluation of the study participants perceptions further highlighted other aspects within the system that could shape
the institutional paradigm in the future. Organizational reform to meet medical education needs can be complex and
disruptive and does not always meet the expectations of the role players.” Technical naivety was a hindrance, with
educators needing to acquire new skills for online teaching delivery with minimal training initially. For some educators,
the fear of technology and the additional work associated with online teaching created a mental resistance to adjusting
and accepting an online presence in teaching. These findings were common concerns mentioned in the literature.'*>%¢¢
However, the reality of a prolonged lockdown prompted active institutional involvement via the university teaching and
learning office (UTLO) to upskill tutors. Our study showed that efforts made by NRMSM to mitigate the effects of the
sudden transition to the online platform were well received by tutors. Students felt well supported by their tutors and
thought they were adequately trained for their level within the limitations of the pandemic. Tutors, in turn, reported that
the UTLO had technologically resourced them to navigate the online platform, despite the steep learning curve and early

difficulties. Andersson et al*’ concurred that an effective e-learning program should be intentionally designed with
human resources and technology funding. Equally, students faced environmental challenges and needed to create a

learning environment in their residences or dormitories that was conducive to knowledge acquisition. This included
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adequate internet connectivity, data, and devices.>® However, our students, like many others globally, felt this was poorly
managed, and there was little to no support, causing a significant online classroom barrier.'!¢-6%

Therefore, students, tutors, coordinators, academic leaders, and administrators determine the program’s success and
future. These role-players must scrutinize the curriculum’s strengths, weaknesses, opportunities, and threats (SWOT) at
these different levels. Multiple perspectives will result in a 360-degree feedback loop that will enable continuous
curricular re-evaluation, culminating in an organizational transformation that will adapt to the changing demands of
students and instructors within the institution.” This SWOT analysis may guide the development of a rigorous blended

learning and teaching approach, as elaborated in Step Five (Figure 7) below.

Step 5

The last step involves evaluating the role-players using various assessment and feedback methods. A summative end-of-
semester onsite assessment is conducted to evaluate the student’s overall performance and learning. Tutor feedback to the
class and targeted remediation follow the results’ analysis.®® For curriculum design and tutor evaluations, students
complete a survey at the end of modules and semesters regarding teaching and learning, with ratings, comments, and
recommendations for improvements. The SWOT analysis of the module’s instructional design, institutional preparedness,
and student factors must be undertaken to ensure that continuous improvements are implemented. Tutors’ evaluation of
students’ competence and students’ evaluation of the curriculum and teaching design ensures a 360-degree feedback loop

promoting quality assurance as a key institutional process.””

Limitations and Recommendations

Although this was a single-center research study, the challenges and promoters associated with the transfer and
application of hands-on skills using the blended learning strategy supported the literature. The added benefit was that
our students experienced more than a year of online learning. While our tutor response rate was excellent, the student
response rate was lower than anticipated. The fourth wave of COVID-19 coincided with the Readiness Programme,
which may have contributed to the lower response rate, as well as the proximity of the data collection questionnaire
request to the final examination. Students that completed the study questionnaire may have had a more positive outlook,
which may have skewed the study results. Finally, while the study questionnaire was guided by a recognized framework
and pretested prior to use, the impact of researchers on the results must be considered. Future studies should incorporate a
larger sample size and pilot the questionnaire with more participants to enhance face validity. To mitigate possible
researcher biases, the quantitative data was concurrently merged with the qualitative data, allowing the reader to
contextualize the findings fully. The proposed model to optimize the transfer of learning is in the early phase of
development and requires implementation in the clinical skills training facility to determine its effectiveness. A long-
itudinal study assessing such a method’s outcomes will add value to the proposed model.

Conclusion

The benefits of online and blended learning are becoming apparent and potentially play a vital role in optimizing teaching
delivery in medical education. Our study confirms that the traditional frameworks that guided learning transfer can be
adapted to incorporate the online component and augment the learners’ use of the CSL, incorporating the best of the
onsite and online teaching platforms. The successful implementation of a multimodal approach depends on all role
players embracing and integrating a blended strategy to instill confidence in our students and reform the way we teach
undergraduate clinical skills.
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