
St. Catherine University St. Catherine University 

SOPHIA SOPHIA 

Graduate Occupational Therapy Research and 
Projects Occupational Therapy 

12-2022 

Effectiveness of Virtual and Technology-Based Learning Among Effectiveness of Virtual and Technology-Based Learning Among 

Health Professional Students During COVID-19: An Evidence-Health Professional Students During COVID-19: An Evidence-

Based Practice Project Based Practice Project 

Abigail Cheng 

Melanie Dinca 

Taylor Hoeft 

Summer Jack 

Iida Lehto 

See next page for additional authors 

Follow this and additional works at: https://sophia.stkate.edu/ot_grad 

 Part of the Occupational Therapy Commons 

https://sophia.stkate.edu/
https://sophia.stkate.edu/ot_grad
https://sophia.stkate.edu/ot_grad
https://sophia.stkate.edu/osot
https://sophia.stkate.edu/ot_grad?utm_source=sophia.stkate.edu%2Fot_grad%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/752?utm_source=sophia.stkate.edu%2Fot_grad%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages


Author Author 
Abigail Cheng, Melanie Dinca, Taylor Hoeft, Summer Jack, Iida Lehto, Jo Nguyen, Valerie Parker, and Julie 
D. Bass 



VIRTUAL LEARNING DURING COVID-19 1

Effectiveness of Virtual and Technology-Based Learning Among Health

Professional Students During COVID-19:

An Evidence-Based Practice Project

Abigail Cheng, Melanie Dinca, Taiylor Hoeft, Summer Jack, Iida Lehto,

Jo Nguyen,Valerie Parker

Faculty Advisor: Julie D. Bass, PhD, OTR/L, FAOTA

St. Catherine University

EBP Project completed in partial fulfillment of the requirements
for the Evidence-Based Practice Course

in the Graduate Occupational Therapy Programs

Fall, 2022

Recommended APA citation:

Cheng, A.Y., Dinca, M.J., Hoeft, T.N., Jack, S.L., Lehto, I.S., Nguyen, J.A., Parker, V. C., &
Bass, J.D. (2022). Effectiveness of Virtual and Technology-Based Learning Among Health
Professional Students During COVID-19: An evidence-based practice project. Retrieved from
https://sophia.stkate.edu/

Keywords: virtual learning, E-learning, educators, students, simulation, COVID-19, health
professionals, occupational therapy

https://sophia.stkate.edu/
https://sophia.stkate.edu/


VIRTUAL LEARNING DURING COVID-19 2

Table of Contents

Introduction

Evidence Based Practice

The EBP Project

The EBP Process

Six EBP Projects: Coronavirus Disease 2019 (COVID-19) and Occupational Therapy
Research, Practice, and Education

Appraisals of Best Evidence, Themes, and Recommendations

References

EBP Question

Professional Presentation

Executive Summary

Introduction

Theme 1: Introduction to Virtual Education Prior to COVID-19

Theme 2: Educator and Student Experiences During COVID-19

Theme 3: Challenges of Online Learning Before and During COVID-19

Theme 4: Best Practice for Online Health Profession Education

Summary and Implications for Practice

References

Appendix A. Initial Appraisals



VIRTUAL LEARNING DURING COVID-19 3

Introduction

Evidence Based Practice

Evidence based practice is defined as the integration of knowledge from professional and clinical
expertise, patient/client unique values and circumstances, and best research evidence (Straus,
Richardson, Glasziou, & Haynes, 2005).  The EBP courses in the St. Catherine University
occupational therapy programs emphasize skill building in finding, analyzing, and synthesizing
research.

The EBP Project

Occupational therapy graduate students at St. Catherine University complete an EBP project in
partial fulfillment of the requirements for a course on Evidence-Based Practice.

The EBP Process

● Begins with a practice dilemma
● Dilemma is framed as an EBP question and PICO

P (population/problem) I (intervention) C (comparison group) O (outcome(s) of interest)
● Background learning
● Search for the best evidence
● Initial appraisal and critical appraisal of the evidence
● Summary of themes from the evidence
● Recommendations for practice
● Next steps – implementation in practice
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Six EBP Projects: Coronavirus Disease 2019 (COVID-19) and Occupational Therapy
Research, Practice, and Education

1. Experiences and perspectives of occupational therapy practitioners and other health

professionals who provided care and services during COVID-19

2. Lived experiences and perspectives of occupational therapy and other health profession

students who had educational changes because of COVID-19

3. Experiences and perspectives of individuals regarding their performance and

participation during COVID-19

4. Characteristics of, effectiveness of and satisfaction with virtual, telehealth and

technology-based interventions provided by occupational therapy and other health

professionals to clients during COVID-19

5. Characteristics of effective virtual and technology-based learning activities provided to

occupational therapy and other health profession students during COVID-19.

6. Client factors, performance, and participation characteristics of individuals with long

COVID-19

EBP Cases: COVID-19 and Occupational Therapy Practice, Education, and Research

COVID-19 was chosen as the focus for these projects because of the extraordinary

changes in occupational therapy practice and education from 2020 to 2022.  There is growing

interest in understanding how COVID-19 influenced the lives of individuals with the condition,

students preparing to enter the occupational therapy profession, and interventions provided in

occupational therapy practice.  Because of the recency of the COVID-19 pandemic and limited

published research, interprofessional studies were also examined related to each EBP question.
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An EBP project always begins with background learning on definitions and key

characteristics.  The Centers for Disease Control and Prevention (CDC) provided background

information on the disease related to the history, variants, transmission, risk factors, and variants

(2021). The virus, SARS-CoV-2, was discovered in Wuhan, China around December, 2019 and

caused the disease, Coronavirus Disease 2019 (COVID-19). The virus was very contagious and

COVID-19 was associated with severe respiratory symptoms for many people.  Individuals with

certain medical conditions and older adults were at higher risk of severe illness and death from

COVID-19.

Many occupational therapy organizations provided general resources on COVID-19. For

example, the American Occupational Therapy Association (AOTA) published practice decision

guides and case examples for outpatient, inpatient, telehealth and home health settings (n.d.). The

Accreditation Council on Occupational Therapy Education (ACOTE) provided guidance to

educational programs regarding distance education and allowed broad flexibility to support

completion of fieldwork requirements (n.d.). The National Board for Certification in

Occupational Therapy (NBCOT) provided regular new items to summarize how they were

monitoring government guidelines for test centers (n.d.). The World Federation of Occupational

Therapists (WFOT) provided information, resources, and an online forum for the global

community of occupational therapy professionals (2022).

Our understanding of COVID-19 and its influence on occupational therapy practice and

education is still in the early stages.  In occupational therapy education, academic courses and

fieldwork experiences were altered to minimize in-person requirements and adjust to quickly

changing circumstances in clinical settings. In practice, occupational therapy professionals
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provided services using new or modified approaches and were recruited to serve in expanded

capacities to meet growing needs. There were also growing concerns regarding long COVID or

post-COVID conditions as well as the mental health of health profession students and

practitioners. The findings from recent research now adds depth to our understanding of the

characteristics, outcomes, and implications of these far-reaching changes due to COVID-19.

These EBP projects will serve to summarize the evidence and lessons learned from COVID-19.
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Appraisals of Best Evidence, Themes, and Recommendations

After searching and finding evidence available from library databases and alternative
sources, students conducted an initial appraisal to evaluate the quality and relevance of the
evidence and select the best research for further review.  Then they conducted critical appraisals
of the best formal reviews of primary research (e.g., systematic reviews, meta-analyses) and/or
primary/original research studies.  One of the steps in the critical appraisal process is to evaluate
the strength or level of the research design and the types of conclusions that are possible from
each design.

Initial Appraisal
● Quality of the evidence

○ type of evidence and research design
○ investigator qualifications and journal/publication/website
○ journal/publication/website

● Relevance of the evidence
Critical Appraisal

● Appraisal of methods, results, and implications
● Classification of type of research study

○ Reviews of primary research (e.g., systematic reviews, meta-analyses)
○ Qualitative studies
○ Psychometric studies
○ Primary quantitative research studies

■ Level 1: randomized controlled trials
■ Level 2: two groups, nonrandomized/cohort and case control
■ Level 3: nonrandomized, pretest/posttest and cross-sectional
■ Level 4: single subject
■ Level 5: case report

After completing initial and critical appraisals, themes are summarized related to the EBP
question and other findings that emerged from the evidence. Recommendations for practice and
reflection on participating in an EBP project are identified in the conclusions.
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EBP Question

What are the characteristics of effective virtual and technology-based learning activities provided

to occupational therapy and other health profession students during COVID?
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Professional Presentation
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Executive Summary

Introduction

This EBP project examined the evidence related to the question of types of characteristics

that have contributed to effective virtual learning for healthcare students during COVID-19.

Prior to starting the evidence-based research project, background learning was conducted to gain

a better understanding of COVID-19, online education, virtual simulation-based learning, and

fieldwork opportunities presented to occupational therapy and healthcare students. Four themes

are used to summarize the findings from the research, including: virtual education prior to

COVID-19, the experiences of virtual education among educators and students during

COVID-19, the challenges of online learning before and during COVID-19, and the best

practices for online health profession education. The research suggests some of the challenges

students faced were technological literacy and sufficiency, feeling isolated, their ability to

self-regulate, and developing clinical competencies. The studies recommend creating more

virtual opportunities to increase student learning and competency level in a variety of practice

areas. Throughout the literature review, it was noted that regardless of the mode of instruction, a

curriculum in which students can apply their knowledge to real-life scenarios is crucial to

enhancing their overall confidence.

Theme 1: Introduction to Virtual Education Prior to COVID-19

Prior to the COVID-19 pandemic, online learning and virtual simulation patients were

increasingly used in health profession education. With the introduction of these new models,

questions have been raised regarding learning effectiveness with virtual patients and whether this

type of education results in less empathetic health professionals (Kononowicz et al., 2019). A
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descriptive research study surveying the use of simulation and its challenges and benefits found

increased critical reasoning, problem solving, decision making, and communication among

students (Bethea et al., 2014). Furthermore, a randomized controlled trial conducted

pre-COVID-19 consisting of 570 occupational therapy student participants examined the use of

simulation-based learning as an effective option to traditional in-person learning opportunities

and found it was a comparable alternative (Imms et al., 2018). Similarly, in a systematic review

and meta-analysis examining research on virtual and traditional instruction methods in health

profession education found virtual patients more effectively improved skills and just as

effectively improved knowledge across 51 trials (Kononowicz et al., 2019). Importantly, findings

show improvement across multiple skills including clinical reasoning, procedural, and team

skills (Kononowicz et al., 2019). Additionally, skills improved equal to or more than traditional

patients in research conducted in multiple high, low, and middle income countries (Kononowicz

et al., 2019). In addition to the acquisition of skills from virtual patients, the review also

examined students’ attitudes and satisfaction, finding an overall positive outcome (Kononowicz

et al., 2019).

Recommendations for future research suggest we need to understand the different modes

of instruction. Despite some evidence suggesting that online learning can be an effective

modality in healthcare profession students compared to the traditional model of education,

research should be further explored to understand which mode of instruction is most impactful

across healthcare professions (Imms et al., 2018; Kononowicz et al., 2019). For example, a

qualitative retrospective study examined occupational therapy assistant students in a mental

health fieldwork during the pandemic. It was overall positive for the students and the researchers

suggested alternative models of fieldwork should be explored in order to optimize student
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learning outcomes (Benaroya et al., 2022). Furthermore, a systematic review of the challenges in

blended learning (N=30 studies) found that students, teachers, and educational institutions have

problems related to technology that may limit effectiveness (Rasheed et al., 2020). It would be

beneficial to explore virtual patients through different design variants for a more comprehensive

understanding of effectiveness (Kononowicz et al., 2019).

Theme 2: Educator and Student Experiences During COVID-19

During the COVID-19 pandemic, many occupational therapy programs transitioned to

virtual learning and students shared their perspectives on these learning experiences. In a

retrospective qualitative study, four themes emerged from the surveys of occupational therapy

assistant students (N=23) who had completed a faculty-led or virtual Level I fieldwork

(Benaroya et al., 2022). At the end of this fieldwork experience, students felt they gained more

skills, knowledge, structure, and positive attitudes towards mental health practices in the virtual

realm of patient care (Benaroya et al., 2022). While the experiences were effective for most

students, some students reported that connectedness to patients is facilitated more in face-to-face

conversations (Benaroya et al., 2022). However, students felt that speaking to patients in a virtual

format was less daunting than in-person conversation (Benaroya et al., 2022). A second study

conducted by Brown, et al., focused on students’ experiences (N=208) in an online-only or a

blended format for in-class instruction. A self report measure was used to gather data from these

occupational therapy students. Statistically significant differences were found between these two

cohorts and their educational experiences in different academic modalities. Online-only students

were found to develop time management skills, further independent learning skills, and increased

focus. The students in the blended format classes perceived higher community support and a

sense of belonging. Universally, satisfaction with learning quality was the lowest scoring
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category in both cohorts due to the nature of the pandemic and its’ restrictions (Brown, et al.,

2022).

Student perspectives on the limitations of virtual learning during COVID-19 were

examined across health profession education programs. An evaluation of a virtual case-based

learning course was conducted using focus groups of students from occupational therapy,

physical therapy, and physician assistants (Herriott & McNulty, 2020). Six sub themes regarding

student perspectives were identified. These included unperceived non-verbal cues, difficulty

building rapport, difficulty in completing collaborative work with all of the participants, and

lastly unstable internet connections which could be an added disparity for certain students

(Herriott & McNulty, 2020). The findings of this study suggest that activities that were done as a

group should remain in-person as much as possible to give the best experience with teamwork

and communication (Herriott & McNulty, 2020). Due to poor communication with other

colleagues and patients that can cause medical error, it is essential to practice interpersonal skills

such as communication and teamwork in health professions’ curricula (Herriott & McNulty,

2020).

Though the students’ experiences have been important during the pandemic, educator

perspectives on virtual learning during COVID-19 are also important to note. A qualitative study

researched occupational therapy educators in focus groups and individual interviews to identify

their experiences on adjusting to teaching students digitally during COVID-19. Three main

themes emerged from these experiences. These themes focused on lost and created opportunities,

the relationship between educators and students, and the students’ abilities to practice in certain

clinical settings. Some of the educators stated that the shift to virtual health education provided

limited opportunities, whereas others stated the move caused innovative learning opportunities
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and skills, such as adaptability and lateral thinking. The educators also gave perspectives on the

strengths and barriers of digital service delivery. Some positives were forming strategies such as

informal check-ins and feedback to connect or support their students’ well being. Certain barriers

during the pandemic showed how limiting learning opportunities and lack of social interaction

were difficult for educators to assess students’ competency level in class and practice (Peart et

al., 2021).

Theme 3: Challenges of Online Learning Before and During COVID-19

Instructional technology has inherent challenges for students, educators, and institutions.

A systematic review of research on blended learning pre-COVID-19 found that both students and

teachers reported difficulties with technology (Rasheed et al., 2020). Self-regulation and using

the technology itself were identified as key factors for students in navigating virtual education

(Rasheed et al., 2020). In other words, students must have the ability and the skillset to organize

their own online learning (Rasheed et al., 2020). Without face-to-face instruction, responsibility

falls on the student for meeting learning objectives (Rasheed et al., 2020). For teachers, the use

of the technology was problematic as well. Difficulties associated with online learning for

teachers included issues with uploading and dispersing video lectures as well as the teachers own

views on the use of virtual education as an instructional tool (Rasheed et al., 2020). On an

institutional level, the training required for virtual education was also identified as a challenge.

This was primarily due to whether the training provided by the institution was considered

effective and supporting the teacher’s learning in using technology as an instructional aid

(Rasheed et al., 2020). Furthermore, time and cost were found to be of relevance to educators

and educational institutions (Berthea et al., 2014). Specifically, the financial challenges of
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receiving funds to develop the technology as well as the time it took for faculty to acquire

technological competency (Berthea et al., 2014).

Learning in a virtual environment also challenges students’ organization and mental

health. The five inductive categories of challenges for students that emerged from a systematic

review were: self-regulation, technological literacy and competency, students’ isolation,

technological sufficiency and technological complexity challenges (  Rasheed et al., 2020). On an

individual level, these challenges reflected the emotional and physical toll when practicing

education was impacted due to an increase in restrictions (Peart et al., 2021). Another common

challenge presented in research was the perception of digital supervisions as a loss of

opportunities for informal learning, professional development both socially and within a

multidisciplinary team, as well as the loss of incidental moments during informal supervision

(Peart et al., 2021).

Students’ professional skills were challenged during the pandemic. Communication and

teamwork are important skills in any health profession. Thus, a focus group of students in an

anatomy class surveyed data that analyzed teamwork and communication (Herriott & McNulty,

2020). The evidence suggests that communication and teamwork were perceived as less effective

during COVID-19 when education was transitioned to online learning (Herriott & McNulty,

2020). Further sub themes were also identified as impacting students' ability to get the skills

necessary to enter the professional field. The sub themes identified by the researchers were the

feeling of missing out on in-person experiences, less engagement and accountability than

in-person experiences, lack of bonding and teamwork, feeling uncomfortable online, and

difficulty overall regarding conversing (Herriott & McNulty, 2020).
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Theme 4: Best Practice for Online Health Profession Education

Research on online learning and virtual students in health profession education provided

direction for programs to support student learning. Research done by Brown et al. (2022)

provided outcomes that occupational therapy instructors now have evidence-based results to

incorporate into future education processes in multimodal classrooms. For example,

implementing online discussion groups or daily announcements may strengthen student-faculty

communication, ultimately enhancing students’ perceived social support. Combining students’

experiences throughout the COVID-19 pandemic into the future education courses will

maximize their overall learning experiences in healthcare programs. This research focused on

multiple factors that affected students’ experiences, in blended or online-only format, in the

occupational therapy program throughout the pandemic. Support provided by academic staff

seemed to heavily influence students’ perceptions of education quality in both blended and

online-only formats. In order to improve students’ perceived social support and enhance

student-instructor interaction, open communication must be consistently practiced with faculty

instructors throughout educational courses (Brown et al., 2022).

Open communication fostered a sense of community and decreased anxiety when

technical difficulties arose via virtual platforms. Along with these findings on the importance of

communication in both modalities, another factor of applicability to real-life situations was

found to be critical in optimizing student experience throughout pandemic learning (Brown et al.,

2022). A universal finding showed that no matter the mode of instruction, curriculum activities

in which students are able to apply their studies into real-life situations is critically important to

maximize their learning outcomes (Brown et al., 2022).

A real-life situation that assesses students' capabilities outside the classroom are

fieldwork experiences for occupational therapy and occupational therapy assistants. In order to
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maximize learning outcomes for fieldwork students, non-traditional methods of fieldwork

opportunities should continue to be explored (Benaroya et al., 2022).

Another learning option for students that has been studied are simulation-based learning

opportunities. These experiences can be provided through a wide variety of different methods

such as the “use of actors, video cases, high- or low-fidelity mannequins, and other computerized

equipment” (Bethea et al., 2014, p. 38). A randomized controlled trial examining the

effectiveness of simulation-based learning practices suggested that these fieldwork placements

can also provide comparable learning outcomes to those in traditional in-person placements

(Imms et al., 2018). Further research is needed to determine the effectiveness of each approach

and the scenarios that provide the best learning outcomes. This will allow for a better

understanding of the development of clinical competencies and if this is a possible option to

incorporate into fieldwork experiences (Bethea et al., 2014). With the rapid shift to the use of

online-learning, it was paramount to continue evaluating the effectiveness of alternative

approaches to learning to ensure health profession students receive a well-rounded education.
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Summary and Implications for Practice

Online practical education has been a prominent tool implemented before COVID-19.

Throughout COVID-19, educators and students were impacted by restrictions. This resulted in

online education to prevail as the essential method of learning. The shift to online learning with

virtual simulation-based patients has been an increasingly popular mode of instruction since the

advent of the COVID-19 pandemic. There have been stipulations about this type of learning and

whether it provides proper skill acquisition. Research shows that use of virtual patients may

improve skills just as much or more than traditional education methods. Prior to the pandemic,

evidence was published exploring online education methods and the positive outcomes which led

the transition to virtual learning for students and educators alike. Studies prior to COVID-19

examined extensive online education on the use of simulation based virtual experiences which

set the stage for when COVID-19 hit.

During COVID-19, the transition to virtual platforms used by educators highlighted the

strengths and limitations on teaching and connecting with students. Virtual patients and

e-learning in the general education classroom have shown simultaneously favorable outcomes

and challenges. With research conducted during the COVID-19 pandemic, future academic staff

may alter education policies in various modes of instruction to maximize students’ learning

outcomes.

The three main stakeholders impacted by online education are students, educators, and

educational institutions. The challenges that each group faces are not mutually exclusive and

cross boundaries, making it difficult to identify specific solutions to each respective group. In

order to make relevant recommendations for future research, it is important to narrow the scope

of the studies and reviews to reflect a specific population. Future research is needed to study the

adaptability and effectiveness of different technological modes for practice education.
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Communication and teamwork were affected by online learning. The difficulties of

obtaining these skills were due to less engagement and accountability, lack of bonding, having

difficulty talking, and facilitating inclusivity. The interpersonal skills of communication and

teamwork are important to incorporate into learning because they are essential for the workplace

and connecting to other health professionals. In the field of occupational therapy, it is important

to be able to foster relationships with others on the client’s professional team. Implications for

communication and teamwork are pertinent so an interdisciplinary team can provide the best

possible service. Some occupational therapy recommendations consider insight of educator

experiences towards students' competencies, the developing opportunities through digital

formats, and relational support for students that focus on the adjustment of maintaining

wellbeing throughout the shift of traditional methods to online learning.

Multiple studies with varying designs were explored consisting of two systematic

reviews, a randomized controlled trial, three descriptive survey research studies, a cross-sectional

quantitative non-randomized cohort study, and a retrospective qualitative study. Current evidence

comparing traditional in-person learning methods to virtual simulation-based learning shows that

virtual methods have contributed to positive learning outcomes. One of the limitations include

the size of the scope of the reviews and studies, whether it was too narrow; solely focusing on a

certain component of online learning, or too broad - considering all of the populations affected

by virtual learning. A second limitation was found in several studies with their sample

collections. The use of convenience sampling ultimately compromised the generalizability of

various studies and negatively impacts the transferability of the findings to other situations.

Convenience sampling in research does not truly reflect the targeted population in these studies.

The poor transferability of the findings jeopardized the overall trustworthiness of the studies.
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Additionally, self-report measures were used in multiple studies. Participants could either be

under reporting or over reporting when filling out the self-report questionnaires, causing report

bias.

Studies that focus on occupational therapy programs have yielded strong results

concerning students’ experiences with learning in differing educational environments during the

COVID-19 pandemic. Recorded lectures for online-only classes proved to be advantageous to

students by providing flexibility and ability to rewatch the lectures, whereas blended classrooms

perceived greater community support and a sense of belonging due to in-person interactions.

Both modes of instruction had restrictions on their environment due to the COVID-19 pandemic

severely impacting their application of theoretical knowledge in clinical settings (Brown et al,

2022).

Concentrating solely on occupational therapy programs, academic staff now have

evidence-based research to convert academic program structures to meet the needs of students

and have them accomplish their academic goals. Academic staff may implement new policies

with online-only, blended, and in-person classes to optimize students’ experiences throughout the

program. Research demonstrated that some important next steps for communication and

teamwork is to include as many in-person activities as possible. It is suggested that future

research should explore the learning outcomes and improvements of skills from virtual education

methods through a variety of different designs. Non-traditional modes of education for fieldwork

experience should be utilized as this type of experience is shown to greatly impact learning

outcomes and can provide more opportunities for students. Typically, they are also a requirement

of higher education programs. Additionally, more research is needed to determine the efficacy of

virtual learning opportunities and strategies in acquiring clinical skills and competency.
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Since the majority of these studies focused on occupational therapy programs, these

findings are not universal to all healthcare programs. Future research should include other

healthcare programs such as dental, physician assistant, medical, and other programs to increase

the generalizability of the findings. Larger sample sizes are also recommended in future research

to more closely approximate to the general population of healthcare students.
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