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Abstract
Increasing use of technology in medical education has caused concerns to medical teachers pertaining to the quality of digi-
tal learning environments. Thus, this review aimed to unearth the functional components of effective technology-enhanced  
learning environment in the undergraduate medical education context. The revised Arksey and O’Malley protocol was utilized 
that include identification of research question and relevant studies, selection of studies, data charting and collection, and 
collating, summarizing, and reporting results after consultation. We discovered nine components with 25 subcomponents of 
74 functional elements found to be present in effective online learning environments. The nine components include cogni-
tive enhancement, content curation, digital capability, technological usability, pedagogical practices, learner characteristics, 
learning facilitator, social representations, and institutional support. There is an interplay between these components, influ-
encing each other in online learning platforms. A technology-enhanced learning in medical education (TELEMEd) model 
is proposed which can be used as a framework for evaluating online learning environment in medical education.

Keywords Digital learning · Effective online learning environment · Technology-enhanced learning environment · 
Undergraduate medical education

Introduction

Learning environment plays a significant role in determining 
students’ satisfaction with the learning experience [1]. It is 
considered a milieu for medical students because it influ-
ences their success and determines their quality of life [2]. 
It has been postulated that the learning environment acts as 
the main driver of the academic performance of students [3]. 
The influence of the learning environment on competency 

and identity formation of students in competency-based 
clinical education has been well documented [4]. The cul-
tural climate provides a medium for students to interact in 
a community of practice and develop competency and self-
efficacy. Recently, the learning environment has been proven 
to be a significant factor for ensuring student well-being and 
preventing burnout [4].

The World Federation for Medical Education [5] con-
siders the learning environment as an essential component 
for evaluating medical education programs. The relation-
ship between the educational environment and the achieve-
ment, satisfaction, and success of students in medical school 
have highlighted the need for evaluating the medical school 
environment [6]. This holds true not only for the traditional 
face-to-face school environment but also for the technol-
ogy-enhanced learning environment in medical education 
(TELEMEd).

Owing to the recent medical education advancement in 
terms of using digital tools, the constructs of these learning 
environments have undergone significant evolution. Within 
a decade, various specialties have documented several forms 
of online teaching experiences, from supplemental courses 
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to fully online courses in medical education [1, 7]. Addition-
ally, the coronavirus disease (COVID-19) pandemic led to 
institutional closure, providing an opportunity for the use of 
online learning environments in all fields, including under-
graduate medical education [8].

Apart from the previously known components of the 
learning environment (curriculum, learning outcomes, 
teaching strategies, learning methodologies, and assess-
ments), online and distance education is also influenced by 
other factors including technical skills and resource man-
agement [9]. Thus, it is crucial to explore such factors when 
designing online courses to improve the quality of education 
in online platforms [10].

Despite the increasing use and applicability of virtual 
learning environments, there seems to be a limited work on 
online learning environment evaluation and measurement 
tools to measure the online learning environment, particu-
larly in the medical education context. This review aimed 
to describe the functional components of effective online 
learning environments.

Methods

Scoping Review Protocol

Ethical Approval was obtained prior to the commencement 
of the review from Human Research Committee Univer-
siti Sains Malaysia (USM/JEPeM/ 21050350). This scop-
ing review utilized the Arksey and O’Malley framework, 
using its six steps: (i) identification of research questions; 
(ii) identification of relevant articles; (iii) selection of rel-
evant studies; (iv) data collection and charting; (v) collat-
ing, summarizing, and reporting the results; and (vi) taking 
consultations [11].

Step 1: Identification of Research Question

This scoping review aimed to discover the functional compo-
nents of effective online learning environments in undergradu-
ate medical education. Using the Population–Concept–Context 
model, the population was undergraduate medical students or 
faculty members, the concept was learning environment, and 
the context was technology-enhanced or digital learning.

This review aimed to answer one main research question, 
“What are the functional components of effective technol-
ogy-enhanced learning environments?” For the review pur-
pose, the operational definition of functional components of 
technology-enhanced learning environment is referred to the 
characteristics of educational environment that utilizes and/
or embeds technology for a meaningful learning experience, 

encompassing any online, virtual, or digital integration in 
face-to-face, blended, or fully online courses. These charac-
teristics have been shown to provide effective learning–either 
quantitatively or qualitatively or both–in relevant studies.

The outcome variables included students’ learning expe-
rience, performance or perceptions, facilitators’ perception 
of use, institution’s experience, and expert judgement as well 
as other variables like usage analytics, engagement, partici-
pation, and interactions in technology-enhanced learning 
environments in undergraduate medical education.

Step 2: Identification of Relevant Studies

Literature search was conducted, and original, peer-reviewed 
research articles published from January 2010 to March 
2022 were identified. Five electronic databases (PubMed, 
Scopus, Science Direct, Education Resources Information 
Centre (ERIC), and Google Scholar) were utilized for lit-
erature search. Initially, keywords were used and refined 
after preliminary search, and they included ((learning envi-
ronment) OR (educational atmosphere)) OR (educational 
climate)) OR (educational environment)) AND ((online)) 
OR (virtual) OR (digital) OR (technology-enhanced) OR 
(e-learning) AND ((medical education)) OR (health profes-
sions education)) AND (undergraduate)).

Step 3: Selection of Relevant Studies

The articles retrieved from the databases were reviewed 
based on the eligibility criteria for the title, abstract, and  
full-text article selection to ensure robustness in selecting 
articles related to technology-enhanced learning environ-
ments. The shortlisted articles were reviewed by two inde-
pendent researchers (MSBY and NK). A consensus was 
achieved in approving or rejecting the shortlisted articles 
based on predefined eligibility criteria with kappa value 
of 0.884. In case of disagreement, the articles were further 
reviewed independently by other independent researchers 
(HI and SNH) till consensus was achieved. Eligibility cri-
teria based on title, abstract, and full-text screening were 
defined for selecting the articles (Table 1).

Step 4: Data Charting

The final selected articles were reviewed, and their data was 
extracted on an Excel sheet to provide objective summary of the 
review. All the extracted information were organized accord-
ing to (i) author, (ii) title of article, (iii) year of publication, 
(iv) country of publication, (v) aim of the study, (vi) research 
design, (vii) data collection tool, (viii) study population and 
sample size, (ix) intervention performed, and (x) any identified 
component, determinant, or parameter used in the study.
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Step 5: Data Collating, Summarizing, and Reporting 
the Results

Three independent researchers (SNH, IM, and NK) per-
formed content analysis using Microsoft Excel, while three 
researchers (NK, MSBY, and HI) utilized Braun and Clarke’s 
approach in the thematic analysis. Initial steps of content 
analysis allowed the researchers to get thorough understand-
ing of the functional components of TELEMEd, while the 
thematic analysis focused on generating concepts related 
to effective technology-enhanced learning environments. 
The emerging main themes were defined by the researchers 
during thematic analysis along with their organization into 
themes and subthemes. Finally, two independent research-
ers (MSBY and NK) reviewed and finalized the formulated 
themes and subthemes after consensus.

Step 6: Consultation

For consultation, medical educationists were invited during 
the article selection process for review. Based on the experts’ 
suggestion, three articles were handpicked to be included 
in the selected articles. The thematic analysis data was also 
triangulated among experts of qualitative research methods 
which allowed review of the list of open, axial, and selective 
coding, leading to finalization. Figure 1 shows the flowchart 
of study selection process for this scoping review.

Results

Literature Search

Figure 1 shows literature search process leading to thirty-nine 
articles selected for this review (see Annexure 1 for details of 
selected articles for this review).

Study Characteristics

The selected 39 studies were published between January 
2010 and March 2022 and included 10,841 (82%) students, 
334 (17.9%) teachers, and 75 health professionals, educa-
tors, researchers, policy developers, and technical experts 
on technology-enhanced learning in undergraduate medical 
education (Table 2). Most of the articles were published in 
2019 (n = 10). The studies included in this review were 
conducted in 19 different countries, including five articles 
each from the USA, Australia, and the UK, followed by 
three from Iran. Out of these 39 selected studies, 12 were 
quantitative, 13 were qualitative, and 14 adopted a mixed-
method approach. In terms of the study population, 82% 
were undergraduate students, 17.9% were faculty members 
and teachers, and 15.3% were medical educators, technical 
experts, policymakers, and researchers (Table 2).

Various technology-enhanced platforms and tools were used 
in the different studies, namely, virtual patients (5.1%), mobile 
learning (7.7%), virtual learning environments (28.2%), and 

Table 1  Eligibility criteria for article selection

a TELEMEd technology-enhanced learning environment in medical education

Eligibility criteria Inclusion criteria Exclusion criteria

Title – Articles published between January 2010 and March 2022
– Articles in English
– Title reflecting  TELEMEda

– Articles in languages other than English

Abstract – Abstract reflects an original article
– Abstract tests/evaluates any online teaching methodology/

tool related to TELEMEd
– Abstract provides a robust study design (qualitative, 

quantitative, or mixed-method approach)
– Abstract provides evidence of evaluation on online learning 

environments
– Measurable study outcomes ( quantitatively or qualitatively)

– Studies covering primary and secondary education
– Studies covering higher education other than undergraduate 

medical education
– Review articles, books, conference proceedings, short 

communication, research reports, letters to editor, and 
editorials will be excluded from search process

Full text – The article elaborates on the elements/factors of effective 
TELEMEd

– Functional element proven to enhance learning
– The article uses a well-designed research methodology 

and/or intervention
– Context of undergraduate medical education
– The article is available as a full-text article

– Unrelated to technology-enhanced learning environment
– Articles focussing on tool instead of learning
– Full text not available
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social networks (10.2%) along with web-based applications 
(20.5%).

Identified Themes After Thematic Analysis

Thematic analysis unearthed nine main themes for effective 
technology-enhanced learning environments in undergraduate 
medical education: cognitive enhancement, content curation, 
digital capability, technological usability, pedagogical prac-
tices, learner characteristics, learning facilitator, social repre-
sentations, and institutional support. See Table 3 for a list of 
identified themes, subthemes, and elements.

Theme 1: Cognitive Enhancement

Cognitive enhancement promotes information processing, 
knowledge application, analysis, and evaluation in learning 
environments. The first subtheme of cognitive enhancement 
is cognitive flexibility which is the ability to selectively switch 

metal processes to achieve desired outcomes. In online learn-
ing environments, students should be able to demonstrate 
attentional flexibility to focus on needed tasks [12, 13] and 
switch tasks when needed [14].

The second subtheme of cognitive enhancement is allow-
ing cognitive engagement in online learning environments. 
To achieve meaningful learning in an online environment, the 
information provided to the students need to be relevant to their 
learning [15, 16]. Another important parameter of the learn-
ing construct is the extent of active learning by the student in 
online courses through engagement [16, 17]. Effective online 
learning environments should be able to promote volitional 
learning, thereby empowering learners to take decisions about 
their learning preferences [12].

The third subtheme of cognitive enhancement is the agen-
tic engagement which refers to students’ involvement in the 
flow of instruction to get maximal effect from the learning  
process. This can be achieved by providing personalized learn-
ing to the learners by understanding their needs and deliv-
ering the content accordingly [18, 19, 20]. Online learning  
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Addi�onal records iden�fied through 
other sources

(n = 14)

4164 Titles screened out of 6656

951 abstracts screened

Records excluded with reasons(n = 3213)
•Abstracts from other sources [book (n = 365), book 
chapter (n = 316), review ar�cle (n = 167), 
commentary (n = 517), editorial (n = 169), original 
communica�on (n = 236), thesis (n = 78), opinion 
(n = 432)], 
•Unrelated to the undergraduate medical educa�on 
(n=458), 
•Did not provide evidence of quan�ta�ve or 
qualita�ve analysis (n=475). 

95 Full-text ar�cles assessed 
for eligibility.

Full-text ar�cles excluded, with reasons (n = 856)
•Unrelated to technology-enhanced learning 
environment (n=217)
•Focussing on tool instead of learning (n=221) 
•no full text available (n=418) 

39 Studies included in Scoping 
Review.

Records excluded with reasons(n = 2492)
• Duplicate ar�cles (n = 863)
• Language other than English (n = 1629)

Fig. 1  Article selection flow for scoping review
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environments should offer various innovative and creative 
tools and techniques to students to allow collaborative and 
personalized learning [21]. With personalization, students 
can choose their course modules and learn on their own, 

thereby promoting flexibility in learning where desired [22]. 
Having personalized learning can promote self-directed 
learning by creating interest and motivation among the learn-
ers [17, 23, 24].

Table 2  Characteristics of the selected studies in this scoping review (n = 39)

*Some studies spanned 2 years

Feature Discipline Number

2010 2
2012 1
2013 1
2014 3
2015 3

Year of publication 2016 3
2017 1
2018 1
2019 10
2020 2
2021 (Jan) 1
Australia, UK, USA 5 each

Country of publication Iran 3
Finland, Ireland, India, New Zealand, Taiwan, Turkey 2 each
Botswana, Canada, Malaysia, Nepal, Saudi Arabia, Sweden, UAE 1 each

Study approach Quantitative 12
Qualitative 13
Mixed methods 14

Methods of data collection Interviews 11
Questionnaire 9
Questionnaire + interview 9
Survey 6
Interaction analytics 2
Pre- and post-knowledge test 1
Reflective essays 1
Anatomy, medical radiation 3 each

Medical discipline Clinical placements, English, faculty development, virtual learning environments 2 each
Biochemistry, diagnostic radiography, emergency medicine, growth and development, 

haematology and renal medicine, infectious diseases, medicine, oncology, optometry, 
orthopaedics, pathology, physiology, psychiatry, primary health care

1 each

Various specialties 10
Study level (year)* 1st year 6

2nd year 4
3rd year 4
4th year 5
5th year 3
6th year 1
Not mentioned 9
Combined years 5
Involving faculty 7
Students (n = 10,841) 32

Study participants Teachers (n = 334) 7
Health professional, educators, technical experts, policymakers (75) 6
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Table 3  Identified themes, subthemes, and elements of technology-enhanced learning environments in undergraduate medical education

Themes Subthemes Elements Sources of reference

Cognitive enhancement Cognitive flexibility Attentional flexibility/switching [12, 13]
Task switching [14]

Cognitive engagement Personal relevance [15, 16]
Active learning [16, 17]
Learning autonomy [12]

Agentic engagement Personalized learning [18
Self-directed learning [17, 23, 24]

Content curation Content creation Contextualization [12, 14, 16, 25]
Selection [12, 14]
Organization [24, 26]
Accessibility [19, 24, 29, 30]

Content deliverance Creative [18, 28]
Variety [29, 30]
Accessibility [20, 27]

Pedagogical practices Instructional designs Attention grabbing [16, 22, 26, 31]
Clear learning outcome provision [15, 16]
Meaningful [19, 21, 31]
Interactive activities [32]

Instructional strategies Tool selection [33]
Synchronous lesson delivery [16]
Asynchronous lesson delivery [16]

Learner assessment Assessment tool selection [34]
Scheduling flexibility [35, 36]
Timely feedback [15, 19, 37, 38]

Program evaluation Data analytics [19, 33, 40]
Quality assurance [34]

Learner characteristics Learner affect Emotional engagement [16, 18, 29]
Self-efficacy [13, 24, 41]
Supported learning [25, 26, 28]
Stress management [17, 27, 42, 43]

Learner behaviour Behavioural engagement [32, 42, 43]
Control over learning [17, 38, 40]
Task orientation [24, 44]
Learner effort/participation [15]

Motivation Intrinsic motivation [17, 19, 35]
Extrinsic motivation [14, 15, 19, 43]

Digital capability ICT proficiency Information, data, and media literacies [13, 17, 23, 35, 36]
Data creation, innovation, and scholarship [13, 17, 23, 35, 36]
Communication, collaboration, and participation [15, 21, 23, 44, 46]

Digital identity User information [22, 29]
Protected reputation [14, 22, 44]

Digital well-being Personal management [14, 17, 37, 44]
Well-conserved boundaries [12]

Cyber civility Digital professionalism [13, 28, 48]
Cyberethics [19, 28, 34, 48]
Cyber safety [16, 37]
Content authenticity [18, 31]
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Theme 2: Content Curation

The content curation refers to discovering, selecting, and 
organizing relevant digital content in a meaningful format 
for learners to use. The first subtheme of content curation is 
content creation. The content needs to be contextual for learn-
ing [12, 14, 16, 25] and organized logically for maximal use 
by the students [24, 26]. Accessibility of the online content 
remains a vital factor in influencing students’ learning on the 
go using mobile devices and tablets in clinical wards [20, 27].

The second subtheme of content curation is online con-
tent deliverance. It is recommended that creative content 
material in the form of enjoyable, attractive, and engaging 
designs should be used, for example, humour animation in 
anatomy [18, 28]. A variety of content can help accommo-
date learners’ individual preferences [29, 30]. Opportunities 
for incidental learning (learning other things while engaging 
with the course contents) can also be provided to the stu-
dents [14]. The content size should be carefully considered 
to avoid heavy cognitive load in the online platforms [19, 
24, 29, 30].

Theme 3: Pedagogical Practices

The component of pedagogical practices encompasses all 
those learning activities adopting technology, presented 
in meaningful instructional design to adopt strategies for 
instruction, assessment, and program evaluation. The first 
subcomponent of pedagogical practices is instructional 
designs. The instruction should be designed in a way to grab 
attention of the learners [16, 22, 26, 31]. It is recommended 
to provide clear learning outcomes to the learners [15, 16] in 
order to provide meaningful learning [19, 21, 31].

The second subtheme of pedagogical practices includes 
instructional strategies. Many online learning environ-
ments advocate constructivism as a pedagogical component  
to influence educational designs in online settings [32]. In 
addition, teaching activities are adopted to allow students to 
construct knowledge via inquiry-based learning and problem-
solving. This holds true for most of the courses mentioned in 
this scoping review under the basic sciences. Many benefits 
are achieved by collaborative activities among the students in 
both synchronous and asynchronous mode [16]. Furthermore, 

Table 3  (continued)

Themes Subthemes Elements Sources of reference

Technological usability Dynamicity of platform Easy upgradability [34, 46]

Programmable automation [35]

Interface characteristics Ease of access [13, 29]

Offline learning capability [19]

Interface Usability(simplicity/consistency) [34, 46]
Learning facilitation Course management Goal setting [23, 28, 46]

Managing cognitive load [19]
Instructional tool selection [17, 28]

Educator skills Positive encouragement skills [20, 37]
Social interaction [27]
Constructing knowledge [28, 32, 48]
Information exchange (posts online) [12, 15, 22, 41, 42, 49]

Social representations Social presence Sense of belonging [14, 15, 23, 44, 50]
Academic discourse [12, 15, 22, 25, 42]
Faculty disposition [19, 25, 37]

Interactivity Netiquette [19, 34, 51]
Digital interpersonal skills [16, 33, 42]
Social networking [39]

Institutional support Institutional policies Clarity [24, 36, 44]
Dissemination [22, 29]
Compliance [23, 28]

Program standardization Accreditation with bodies [22, 35, 46]
Curriculum integration/dynamic capability [24]

Systemic support Resource provision [19, 28, 33]
Capacity building [23, 35]
Stakeholder acceptance [33]
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the pedagogical component can promote the integration and 
application of knowledge in the clinical sciences in the form 
of online case scenarios. Reflection by students over given 
clinical cases can be enhanced by the proper selection of 
teaching tools and user interfaces (virtual environments) [33].

Learner assessment is the third subtheme of pedagogical 
practices, with clear instructions regarding online assess-
ments and flexibility in scheduling exams can ease the anxi-
ety of the students, with careful use of added widgets such 
as online timer in online examinations [34]. A transparent 
online assessment policy can orient the students about the 
rules regarding online cheating and plagiarism [12]. A variety 
of online assessment tools can allow the facilitator to test-
ing learners in different domains of knowledge, attitude, and  
skills [, 35, 36]. Also timely feedback should be encouraged for 
enhancing the learning process of the learners [15, 19, 37, 38].

The fourth subtheme of pedagogical practices is the pro-
gram evaluation. The evaluation of online learning envi-
ronments is different from that of traditional classrooms  
because it involves the use of learning analytics and social 
network analysis to measure and understand the learner’s 
interactions with the content, peers, and facilitators [39]. In 
addition, an online presence can be measured in terms of 
the number of posts, replies given, and time spent in online 
discussion forums [19, 33, 40]. These parameters can meas-
ure interactivity in digital learning platforms and provide 
an indicator of quality measurement and assurance in the 
online course [34].

Theme 4: Learner Characteristics

Learner characteristics encompass features related to learner 
affect and behaviour that promote effective learning in 
technology-enhanced learning environments. The first set 
of learner characteristics encompasses learner affect which 
refers to the acquired values, interests, and attitude of the 
learners in learning environment. For effective learning,  
the learners should demonstrate emotional engagement as 
a part of learner affect in online learning environments by 
demonstrating interest, enjoying the learning experience, 
and feeling as a part of learning community [16, 18, 29]. 
Emotional engagement can build confidence in learners, 
leading to self-efficacy which is another important feature 
in online learning environments [13, 24, 41]. In order to have 
emotional engagement, the learner should feel supported and 
valued in online learning environments [25, 26, 28]. It is also 
important to establish strategies for effective stress manage-
ment in online learning environments to avoid online fatigue 
and burnout [17, 27, 42, 43].

The second subtheme of learner characteristics includes 
online learner behaviours in online learning environ-
ments. Behavioural engagement refers to learner’s active 

participation in online learning activities. The activities 
should be designed in a way to allow easy completion of 
intended tasks [32, 42, 43]. The learners should also be 
given control over their learning regarding the choice of 
content and flexibility in learning [17, 38, 40]. The task 
value perceived by the students in the online course deter-
mines their engagement and performance in online learning 
[15]. Providing clear task orientation can allow the learn-
ers to easily navigate through the online platforms [24, 44]. 
Learner effort for learning and participation also determines 
successful learning in digital learning environments [15]. 
The effort put in by the students in these environments is 
directly related to their performance in the online medium 
and influenced by the motivation provided by the online 
instructor in the form of badges and gamification [45].

The last subtheme of learner characteristics is developing 
strategies to promote learner motivation in online learning 
environments. Strategies can be devised to allow students to 
perform tasks with predefined incentives to promote extrinsic 
motivation [14, 15, 19, 43] as well as to engage in tasks for 
inherent completion of tasks (intrinsic motivation) [17, 19, 35].

Theme 5: Digital Capability

Digital capability refers to a set of knowledge and skills 
required for an effective learning experience in online digital 
platforms. The first subtheme of digital capability includes 
developing ICT proficiency. For conducive learning in 
online environments, it is important to attain various online 
information, data, and media literacies [13, 17, 23, 35, 36]. 
For facilitators, it is also recommended to learn about online 
data creation and innovative online teaching strategies and 
develop online scholarship [35, 36]. Proficiency should also 
be developed for online participation, communication, and 
collaboration [15, 21, 23, 44, 46].

The second subtheme of digital capability is establishing 
a digital identity on online platform. The user information 
on digital environments can help recognition [22, 29]. It 
is important to have protected reputation on online learn-
ing environments for both the learners and facilitators, the 
awareness of which needs to be created among the online 
users [14, 22, 44].

The third subtheme of digital capability constitutes digi-
tal wellness. Negative peer attitudes, along with managing 
online activities alone, can cause learners to have a feeling of 
“being lost at sea”, leading to negative learning experiences 
and stress, fear, and anxiety instead of a positive impact 
[29]. In addition, wasting time online can further raise time 
management issues in online learning environments due to 
distractions and can lead to digital burnout [47]. Hence, it 
is important for learners to learn online personal manage-
ment with proper time distribution and minimal distractions 
while learning online [14, 17, 37, 44]. Also important is to 
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establish well-conserved boundaries while interacting with 
each other and the facilitators to prevent burnout [12].

Cybercivility, or having respectable online behaviour, is 
the fourth subtheme of digital capability which is important 
for effective online learning environments. It is important 
for the learners as well as facilitators to exhibit appropriate 
behaviours while using digital media (digital professional-
ism) [13, 28, 48]. Apart from being professional, one should 
follow ethical principles for dealing with the content and 
people online (cyberethics) [19, 28, 34, 48]. Giving unpro-
fessional remarks on social networking sites stir unrest and 
leave a negative impression on the students [32]. To promote 
online professional behaviours, both students and teachers 
need to be oriented about netiquette for the understanding 
of acceptable online behaviours [19]. Also importance is 
laid on having safe online environments where learners feel 
secure to participate in discussion forums and other activi-
ties [16, 37]. There should also be safety regarding one’s 
personal information and submitted assignments [18, 31, 41, 
44]. Lastly, the content authenticity forms an important part 
in delivering reliable information to the learners [18, 31].

Theme 6: Technological Usability

The technological usability refers to quality of user experi-
ence while using technology for learning in a technology-
enhanced learning environment. The first subtheme of tech-
nological usability includes user interface characteristics 
that make the platforms user-friendly and simple to use [34, 
46]. It is recommended for the user interface to be easily 
accessible [13, 29] with offline learning capability [19]. 
Dynamicity of the online platforms should be considered to 
make them as easily upgradable and near reality as possible 
and forms the second subtheme of technological usability in 
this review [34, 46]. Also program automation allows easily 
utility of the platform by learners and facilitators [35]. The 
interface should be designed in a simple and consistent man-
ner to allow learners to use it efficiently [34].

Theme 7: Learning Facilitation

Learning facilitation refers to the roles played by the instruc-
tor in online learning environments to facilitate learning for 
the learners. The first subcomponent of learning facilitation 
includes efficient course management in online platforms. 
The facilitators should be able to clearly state the intended 
goal of learning in online session [23, 28, 46].

The efficiency of the learning facilitator depends on  
his/her technical competence, training in the use of the 
prescribed learning management system, and innovation 
in selecting and using appropriate tools for various online 
[17, 28]. Managing content to minimize content load 
remains another important task of learning facilitator [19]. 

Furthermore, an online learning facilitator acts as a course 
designer and, more importantly, an efficient organizer to 
manage the logical sequence and instructional time and pace 
for each course content and activity [27].

The second characteristic of learning facilitation is hav-
ing effective online teaching skills. The learning facilitator 
plays a significant role in maintaining a positive attitude in 
online courses to promote student motivation and learning. 
For starters, the facilitator acts as a tour guide to the students 
to orient and familiarize them with the usage and rules of 
the digital learning platform [23]. To keep online courses 
running smoothly, the facilitator also acts as the frontline 
troubleshooter to detect and resolve any issues related to the 
website and refer these issues to the IT department for reso-
lution [28]. Learning facilitation provides positive encour-
agement to the learners in online classes, accounting for 
social presence along with individualized feedback provider 
and elaborator when the student is confused regarding the 
task and task orientation, as well as demonstrator of clinical 
and practical skills [20, 37].

Lastly, the roles of the learning facilitator vary according 
to the context in which he/she is in. For example, he/she can 
act as a conductor during a synchronous learning session and 
as a facilitator of an asynchronous online session, with the 
aim to construct learner knowledge [28, 32, 48]. Where dis-
cussion forums are present, the same facilitator may adopt the 
role of a silent observer or collaborator, promoting exchange 
of information with learners [12, 15, 22, 41, 42, 49].

Theme 8: Social Representations

Social representations refer to the system of practices involv-
ing interactions between individuals, groups, institution, and 
content in online learning environments. The first subtheme 
of social representations is the social presence in online 
environments, meaning that having a subjective experience 
of being presents with a real person with access to his or 
her emotions and thoughts. For online learning, the learn-
ers need to have a safe sense of belonging in the digital 
platforms [14, 15, 23, 44, 50].

Next, having effective academic discourse promotes 
social presence of the learner and should be encouraged 
in online learning environments [12, 15, 22, 25, 42]. Also 
the faculty disposition about online learning will influence 
social presence of the students as well of the facilitators. It 
is recommended for faculty to have a positive attitude with 
encouragement of students to interact with each other and 
present themselves online [19, 25, 37].

The next subtheme of social representations is related to 
interactivity. This element explores the variety of interac-
tions a learner can have in a technology-enhanced learning 
environment and the related factors. Interactions in online 
learning environments are given paramount importance 
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for providing support to the students by ensuring an online 
presence and creating a dynamic environment instead 
of a static one. These interactions are learner–learner, 
learner–instructor, instructor–instructor, instructor–content, 
and learner–content, and they can lead to increased student 
engagement and performance in online environments [22, 
42, 50]. Peer learning in an online group discussion is one 
of the examples of user interactions that promote learning. 
It is the same as interactive construct, which is an important 
component of course evaluation via learning analytics and 
student network analytics, utilizing various forms of student 
centrality [39].

Apart from interactions, communication and announce-
ments regarding courses can also prepare students for online 
learning and interaction with one another in the form of an 
online community, thereby enhancing digital interpersonal 
skills [16, 33, 42]. This participation in the online commu-
nity through discussions and collaboration not only enhances 
the students’ learning but also aids in the development of the 
students’ online identities and digital footprints [23]. This 
holds true for social networking sites used for learning and 
collaboration as these sites allow students to express their 
voices and have a feeling of freedom [39]. On the contrary, a 
student may feel that his/her online privacy has been invaded 
with the presence of the teacher in his/her social media net-
works [18]. Similarly, the teacher may also report blurring 
personal and professional boundaries in social media net-
works, indicating a need for having a sense of netiquette in 
online learning environments [19, 34, 51].

Theme 9: Institutional Support

The institutional support in this context refers to the organi-
zational active encouragements in the form of policies, regu-
lations, and monetary and non-monetary support that propel 
stakeholders to use online learning environments in a very 
effective and productive manner. Institutional policies form 
the first subtheme of institutional support for effective online 
learning environments [24, 36, 44]. Moreover, dissemination 
of policies and procedures regarding online learning should 
be done before initiation of online course [22, 29]. The 
students and faculty must be adequately orientated about 
the rules and regulations regarding the outcomes expected 
from them [44],online professionalism and ethical practices. 
Furthermore, online safety issues and concerns regarding 
student privacy when interacting in an online environment 
should be handled [14, 44]. A detailed guide regarding social 
media networking should be followed by ensuring compli-
ance to these rules [23, 28].

The second subtheme of institutional support is program 
standardization. A well-disseminated and conveyed institu-
tional policy for curriculum integration with best practices 
and standardized norms can aid in promoting teamwork 

and collaboration between the faculty, IT department, and 
related stakeholders [24]. Apart from having a leadership 
component, the institution must also update with the status 
of virtual education and its accreditation with the higher 
authorities [28]. Having a formal accreditation from higher 
authorities will validate the online courses offered by the 
institution and help in integration of online learning in cur-
riculum [22, 35, 46].

The third subtheme of institutional support is in the form 
of systemic support. An institution is not only involved in 
providing appropriate infrastructure, resources, and funds 
[19, 28, 33]. It also plays a vital role in motivating its faculty 
through incentives to collaboratively work with the informa-
tion and technology (IT) department and building digital 
capacity of the stakeholders [22, 29].

This educational leadership supports the faculty in devel-
oping competence in IT and technological skills [23, 35]. 
Ensuring stakeholder acceptance for using online learning 
environment is a vital step towards effective online learning 
environments [33].

Discussion

This scoping review outlines nine themes of effective online 
learning environments in the undergraduate medical educa-
tion context: cognitive enhancement, content curation, digi-
tal capability, technological usability, pedagogical practices, 
learner characteristics, learning facilitator, social represen-
tations, and institutional support. It is evident that effective 
online learning environments demands varying elements to 
be synchronized seamlessly for conducive online learning 
experiences. The results of the scoping review are presented 
in the form of TELEMEd model (Fig. 2) for the illustra-
tion of online learning environment themes. The proposed 
TELEMEd model describes the identified components in 
terms of how they influence each other in online learning 
environments.

The functional components of technology-enhanced 
learning environments in medical education are divided 
according to need for existence within the virtual learning 
interface. For this purpose, the computer screen in the model 
delineates the components in two categories: (i) components 
outside the virtual learning platform and (ii) components 
within the virtual learning platform.

Components Outside the Virtual Learning Platform

These components include those existing in real world and 
outside the virtual learning platform. These components 
immerse themselves in the digital world for an online 
learning experience and include the learners, learning 
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facilitator, content material, and institutions. The four 
components are interacting with each other in any learning  
environment, whether it is fully online, hybrid, or face-to- 
face learning environments. Much work has already been 
done regarding different types of interactions that are 
found in the process of learning including interactions like  
learner–learner, learner–facilitator, learner–content, facil-
itator–content, learner–institution, facilitator–institution,  
and content–institution (see Fig. 3) [52, 53]. Such interac-
tions are paramount for successful learning outcomes and 
positive learner perceptions.

The TELEMEd model highlights attitudes and motiva-
tion of the learner towards online learning as determining 
factors for successful online learning. Learner motivation 
in online platforms ranges from variety of extrinsic as well 
as intrinsic factors. Among the intrinsic factors include 
the learner interest, confidence, and excitement to learn 
online which may in turn be influenced by variety of fac-
tors including content variety, ease of access, and degree 
of engagement in online tasks [54]. Extrinsic motivating 
factors may be present in form on reward, punishment, or 
peer acceptance/appreciation [55].

The roles of virtual learning facilitator have expanded 
from just being a teacher to assuming a variety of roles in 
online learning environment (Fig. 4). The learning facili-
tator acts as a tour guide and frontline troubleshooter for 

all matters related to the learning management system. 
Also, support should be provided to promote higher order 
thinking among learners in online tasks by elaborating and 
demonstrating where needed and provided timely feed-
back to keep students motivated [56]. When dealing with 
the content, the learning facilitator is involved in course 
designs as well as course organization and selection of 
appropriate tools. Cook elaborated the need to plan which 
designing online courses with the right amount of content, 
right tool selection, right timing, and right route [57].

The online pedagogical practices depend on the nature of 
the synchronicity, and hence, the learning facilitator may act 
as the conductor in synchronous session where the pedagogi-
cal practices focus on keeping students engaged in online 
tasks to enhance learning. The facilitator may act as a col-
laborator or an observer in online discussion forums. All 
these roles demand development of digital and non-digital 
competencies for the learning facilitator related to online 
course creation, organization, management, and evaluation 
[58]. Provision of timely feedback is an important factor 
influencing student’ learning in online platforms [59].

Aguilar-Peña et al. have emphasized on the changing role 
of content curation from content creation in recent online 
learning [60]. Further, they emphasize on the need to have 
proper selection of content after online search to enhance 
the learning and avoid unnecessary cognitive load. Next is 

Fig. 2  Proposed TELEMEd 
model
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an important step of sense-making and finally sharing the 
curated content via an appropriate means. Content variety 
can ensure content presentation in different forms and can 
cater variety of learners [58].

Important component of online learning environment is 
provision of institution support regarding the program stand-
ardization as well as development of institutional policy and 
rules and regulations regarding use of online learning plat-
forms [61]. Not to mention is the fact that it is the respon-
sibility of the institution to provide necessary resources 
(human and non-human) to establish effective learning 
environment for students. These resources can determine the 
selection of learning management systems and technologi-
cal usability by the student and ensure that interfaces used 
by the platforms are user-friendly and dynamic that can be 
upgradable with time.

Components Within the Virtual Learning Platform

Within the online environment, there are five factors which 
are virtually present including the technological usability, 
cognitive enhancement, pedagogical practices, and social 
representations in the online environment. Central to all 
these factors is the digital capability which forms the vital 
component in the virtual learning environment for effec-
tive learning experience.

Digital capability forms the central part of the virtual 
learning environment and involves the knowledge, attitude, 
and practices of the online user of online learning environ-
ment for getting conducive experience. Digital capability 
has shown to improve the digital performance and hence 
the overall learning experience in online platforms [62]. 
In the era of virtual communities, digital identities have 

Fig. 3  Variety of interactions seen 
in online learning environments

Fig. 4  Roles of online facilitator 
in virtual learning environments
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developed with the need to secure their access and monitor-
ing via various policies [63]. It is important to know how 
to behave in these environments, and hence, digital civility 
is another paradigm which has come up with increasing 
use of technology and social media for education. Further, 
the norms and practices of using online platforms have 
led to defining digital professionalism and ethics, in terms 
of understanding ethical practices and showing respect for 
others in online platforms [64]. Dumus et al. discussed the 
need for respecting other’s views as well as time to avoid 
blurring of boundaries, highlighting the need to ensure 
digital well-being in online learning platforms [65].

Active cognitive enhancement in online learning envi-
ronments is influenced by the content curation and has 
already been discussed. Another determining factor for 
cognitive enhancement is the degree of cognitive flexibil-
ity which allows the learner in an online medium to adjust 
one’s mental processes according to the content and activ-
ity presented [66]. With distractions online, cognitive flex-
ibility is an important factor influenced by curated content 
and technological usability [67]. Cognitive enhancement 
is also promoted by effective technical interface which 
allows learning to navigate the online site with ease of 
use and access. The clarity, consistency, and simplicity 
in the interface can aid the learner in avoiding unneces-
sary cognitive load and focus on the needed tasks [68]. 
This shows that there is an intensive interplay between 
the identified functional components of TELEMEd model 
within the virtual learning platform. The use of interface 
is in turn determined by appropriate online pedagogical 
approaches by the learning facilitator and course designers 
who curate the content as well as organize and present it 
in a user-friendly manner.

Social representations form a vital component of online 
learning environment which includes different types of 
interactions as defined in literature including peer interac-
tion as well as interaction with the facilitator [69]. These 
interactions allow the leaners to have a sense of com-
munity with peer learning in a constructive manner. The 
social representations also represent the digital identity of 
the student which is again important to develop as a part 
of professional identify formation [63].

Limitations and Future Directions

The main limitation of this scoping review is the selec-
tion of only 39 primary studies. With the rapid increase in 
research related to online learning, more targeted reviews 
can be carried out focusing on individual identified com-
ponents of online learning environments. Although few 
studies recorded feelings of fear and anxiety among medi-
cal students who use online learning environments, digital 

well-being has not been explicitly explained in the litera-
ture considered in this review. Also emerging paradigms 
like cybercivility and e-professionalism especially in con-
text of medical education need to be studied. Additionally, 
most of the studies explored online learning platforms in 
terms of a single course, giving a snapshot of the results. 
A more prolonged longitudinal study can be undertaken to 
study the issues in each component that may arise in the 
TELEMEd model.

Conclusion

In this scoping review, we explored the existing knowl-
edge about functional components of TELEMEd including 
cognitive enhancement, content curation, digital capabil-
ity, technological usability, pedagogical practices, learner 
characteristics, learning facilitator, social representations, 
and institutional support. We also proposed a model for 
TELEMEd, delineating components present outside and 
present within the virtual learning platform. There is inter-
play between these components, influencing each other 
in online learning platforms. The proposed TELEMEd 
model, though requiring validation, can used for as a part 
of framework for online learning environments.
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