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Abstract
Lockdowns, social distancing, and COVID safe hygiene practices have rendered the 
usual face-to-face course delivery options all but impossible for many higher educa-
tion institutions worldwide. A forced transition to online learning has been the only 
viable option for preventing a wholesale closure of many institutions. The aim of 
this study is to identify the role of educational technologies in the transition from 
face-to-face to online teaching and learning activities during the  COVID-19  pan-
demic. This paper identified five challenges to transitioning to online education 
experienced by higher education institutions: synchronous/asynchronous learning 
tool integration, access to technology, faculty and student online competence, aca-
demic dishonesty, and privacy and confidentiality. From the studies examined in this 
literature  review, strategies for successful online implementation were also noted. 
These included: providing e-learning training support for faculty and students, fos-
tering online learning communities, and expanding traditional face-to-face course 
delivery to incorporate more elements of blended learning. A Technology Enhanced 
Learning Hub that encapsulates the learning process within a modality-neutral 
learning space is presented as a suggested framework for delivering higher educa-
tion programs in this challenging environment.
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1 Introduction

The entrenchment of the  COVID-19  pandemic in the daily lives of billions of 
people across the world has profoundly impacted the way activities are carried 
out involving human-to-human interactions that pre-COVID rarely required a 
second thought now require careful pre-planning before they can be carried out. 
Higher education institutions (HEIs) have also been caught up in this new mode 
of social interplay. They have had to rapidly adapt to an environment where tradi-
tional face-to-face (F2F) classroom environments are significantly more challeng-
ing (Bryson & Andres, 2020).

The impact that this has had on the way that courses are designed and deliv-
ered in HEIs has been significant. Government instigated lockdowns have dis-
rupted once-thriving classroom environments, forcing education providers to rap-
idly deploy online learning technologies to facilitate engagement with learners 
remotely. This has led to the creative deployment of learning and communication 
platforms that have profoundly transformed the teaching and learning landscape 
for disciplines and institutions that traditionally were thought of as being con-
ducted in a physical environment. The challenge in such circumstances is often 
centred around an institutional requirement to replicate physical classrooms 
online using existing distance education infrastructure (Arasaratnam-Smith & 
Northcote, 2017). While there have been attempts to document the efforts of 
individual institutions to transition to online learning during this pandemic, a 
comprehensive picture of the global significance of these efforts is missing. This 
study contributes to closing that gap.

The overarching aim of this study is to identify the role of educational tech-
nologies in the transition from F2F to online teaching and learning activities dur-
ing the COVID-19 pandemic. Four specific research questions (RQ) were identi-
fied to drive the research effort. These are:

RQ1: How did educational technologies assist in the transition?
RQ2: What were the challenges staff and students encountered in the transi-
tion?
RQ3: Which educational technologies were utilised the most?
RQ4: What are the lessons learnt in the transition?

Information technology (IT) tools and other  infrastructure used to support 
higher education can be classified into two broad camps: asynchronous and syn-
chronous (Larasati & Santoso, 2017; Lim, 2017). Asynchronous learning sys-
tems are built on communication platforms that do not require time-sensitive 
interactions between stakeholders in the education process (Larasati & Santoso, 
2017). Learning Management Systems (LMSs) such as Moodle and Blackboard 
are examples of well-established distance learning platforms that are structured 
to facilitate stakeholder interactions based on a ‘request-response’ framework 
unconstrained by time limitations. On the other hand, synchronous online learn-
ing involving the real-time interchange of information is usually conducted via 
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video conferencing tools such as Zoom and Skype (Janghorban et  al., 2014; 
Kohnke & Moorhouse, 2020). These have been pivotal to the efforts of most HEIs 
to recreate classroom environments online. However, a combination of the two 
modes of engagement is necessary to replicate all F2F instructional activities in a 
purely online environment (McDaniels et al., 2016).

Central to concerns of transitioning F2F education to online delivery are the 
teaching practices and administrative support required to sustain meaningful stu-
dent engagement (Wingo et  al., 2017). Such considerations are often rooted in 
the discipline being taught and the characteristics of target learners. For example, 
medicine and other health-related courses that have a practical component would 
require very different teaching approaches and learning resources to a training 
program in advanced statistical techniques. In an online environment, what was 
once very easy to accomplish F2F like practical demonstrations, becomes quite 
challenging  requiring subject matter experts to become adept at the use of rap-
idly evolving learning technologies that are not commonly used to teach hands-on 
activities in their field (Mitchell, 2020).

A useful framework that encapsulates the knowledge  and skill demands of 
contemporary educators is the technological pedagogical content knowledge 
model (TPACK) (Archambault & Barnett, 2010; Cox & Graham, 2009; Jang & 
Tsai, 2013). Figure  1 displays TPACK’s triad of interrelated teaching knowl-
edge: pedagogy, content, and technology. Pedagogy often refers to the teacher-
focused approach to educating children and is in contrast to adult learning prin-
ciples embedded in andragogy which ideally involves the voluntary commitment 
of learners to pursue knowledge for its intrinsic value (Pew, 2007). The second 
element of the model, content, encompasses specific knowledge domains of edu-
cation such as health, engineering, or law. Technology includes all of the tools, 
software, and hardware necessary to facilitate online learning. It is through this 
three-way lens that this study situates the findings of selected papers analysing 
the COVID-19  pandemic induced transition experiences of HEIs  in different 
countries.

Fig. 1  TPACK model
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2  Method

Many methodologies can be employed to construct a review of available litera-
ture. One commonly accepted approach is to explore literature related to a topic 
of interest as broadly and comprehensively as possible, capturing a wide range 
of articles and views on a research question of interest. This approach is often 
referred to as a narrative review but is often criticised for lacking rigour in terms 
of strategies and rules adopted to search for the literature of interest (Collins & 
Fauser, 2005). A more robust and quantifiable search methodology is the system-
atic review. This type of literature review requires the development of a search 
protocol that describes definitions, search strings, search strategies, inclusion and 
exclusion criteria, and an approach to synthesising extracted information (Mallett 
et al., 2012). This study’s chosen methodology, often referred to as an integrative 
review, is based on a research strategy that attempts to locate and situate literature 
within an identified framework (Torraco, 2016). It draws on some of the rigour 
of systematic reviews in terms of search strategies and inclusion and exclusion 
criteria, but maintains a sufficiently broad focus to ensure that the multifaceted 
characteristics of the TPACK framework are fully considered.

The databases used in this review were sourced from the following search 
engines: Ebsco (35 databases), Gale (28 databases), Informit (33 databases), 
and Proquest (40 databases). Only English language peer-reviewed journal arti-
cles based on the COVID-19 pandemic-related issues were included. A date range 
of 1 February 2020 to 30 October 2020 was applied to all searches. All included 
articles reported on studies that were instigated in response to changes to educa-
tional design and delivery at universities caused by restrictions to F2F instruc-
tion as a consequence of COVID-19. Table 1 displays the search terms, including 
synonyms, used in each of the four search engines.

A total of fifty-two unique papers were initially identified from the database 
search. After careful examination of each paper, studies that did not report empir-
ical findings or were not directly related to the transition of higher education pro-
grams to online learning during COVID-19 were removed from the list. The final 
tally of included articles was twenty-six.

Table 1  Search engine keywords

Keyword Synonym 1 Synonym 2 Synonym 3 Synonym 4

Educational Technology Learning manage-
ment system

Learning technology Instructional 
Technology

Teaching and Learning Education Training
Face to Face F2F Face-to-Face
Online e-learning elearning
Transition Change Shift* Adapt* Move*
COVID-19 COVID19 COVID* Pandemic Corona*
Role Function* Operation* Purpose*
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3  Results

Table  2 provides an overview of the selected studies, including their region 
of origin and broad discipline area. Each paper was classified according to its 
region of origin and discipline-focus. The USA and China were designated 
as nation-state regions because they had sufficient papers to justify a separate 
grouping. The discipline areas assigned to each study included a general cat-
egory which refers to papers that did not specifically address any specific subject 
area in higher education.

The distribution of studies by subject area and region is shown in Fig. 2. The 
x-axis categories relate to the broad discipline area of each study. These catego-
ries are further divided into regional locations where the studies were conducted.

The largest subject area categories were ‘Health-Related’ and ‘General. The 
general category in this analysis refers to studies that were not based on any 
particular academic discipline area. It is to be expected that health-related arti-
cles would feature prominently in this review because of the greater awareness 
of faculty and students in these disciplines to COVID-related issues. The next 
highest number of studies were related to the subject area: English for Academic 
purposes (EAP). This category includes all courses related to the teaching of 
English language skills for academic purposes. These studies originated from all 
regions except the subcontinent and the UK.

European studies had the largest number of papers in this review, although 
there were no papers in this region that dealt explicitly with EAP or Science 
& Engineering programs. The majority of Middle East papers were general in 
nature but included two humanities-related articles and one study each on edu-
cation and health-related areas. It is interesting to note that there was only one 
paper each from India and Australasia that met the inclusion criteria for this 
review (see method section). While there are certainly many studies conducted 
in both these countries on COVID-19 related issues, there were none that met 
the strict condition of being primarily instigated by COVID events and included 
an adequate analysis of the impact and implications for university education in 
their chosen area.

The types of technologies referred to in the papers was also investigated. A 
word frequency analysis of the PDF manuscripts was conducted to determine the 
most popular words employed in the text of each paper. Based on this analysis, 
the top eleven mentions of popular platforms are presented in Fig. 3.

The most commonly mentioned platform was Zoom, included in 14 papers. 
YouTube and Moodle were the next most common platforms cited in ten papers 
each. Google-related software such as Google classroom (4 papers) and Google 
Docs (2 papers) were not widely referred to in the studies. The reason for this 
could be the association of the Google brand-name with internet technology in 
general rather than any  specific function such as Zoom for videoconferencing 
and Moodle for online learning.
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4  Findings and discussion

4.1  Technologies used in the transition

4.1.1  Replicating classrooms in cyberspace: the role of Zoom in this transition

Recreating physical learning spaces in cyberspace was a common approach to 
dealing with in-class engagement issues. Zoom featured as a popular tool for 
replicating F2F instruction online. In the area of English language instruction, 
researchers demonstrated how this tool could be used to conduct classes with stu-
dents who were accustomed to more traditional in-class delivery methods (Davies 
et al., 2020; Hartshorn & McMurry, 2020; Ng, 2020; Todd, 2020) The successful 
use of Zoom to reproduce classroom teaching practice for delivering preservice 
teacher training is also demonstrated in two studies (Ersin et al., 2020; Romero-
Ivanova et al., 2020). Interestingly, Zoom was also used to support medical edu-
cation programs in Jordan (Al-Balas et al., 2020) and Saudi Arabia (Khalil et al., 
2020). However, poor internet connection and the cellular data package limita-
tions were cited as impediments to seamless Zoom deployment. Garris and Fleck 
(2020)’s study of psychology student perceptions of online learning highlighted 
the lack of familiarity with synchronous tools like Zoom among learners who 
are accustomed to asynchronous approaches to online learning, as a factor to be 
explored when evaluating online learning efficacy. The use of synchronous and 
asynchronous tools in education should be viewed as complementary (Teng et al., 
2012) so appropriate support systems that recognise this co-dependency will ben-
efit learners as they adjust to new ways of interacting with HEIs.

4.1.2  Adapting LMSs to their new central role as “first points of access”

LMSs have traditionally served a central role in facilitating access to online 
learning spaces and coordinating assessments (Pilli, 2014; Subramanian et  al., 
2014; Turnbull et  al., 2019). However, LMSs are largely designed to function 
asynchronously (Ngom et  al., 2012), and many students have only experienced 
their use as a tool to assist blended learning in a classroom environment. Moodle 
was the main platform for conducting asynchronous learning activities in studies 
that examined the use of online tools in specific courses and programs (Davies 
et  al., 2020; Gonzalez et  al., 2020; Lassoued et  al., 2020; Rizun & Strzelecki, 
2020; Terenko & Ogienko, 2020; Wang et al., 2020). However, Moodle was never 
used by itself as the only weapon in the teacher’s online arsenal and was often 
supplemented by videoconferencing tools such as Zoom in Terenko and Ogienko 
(2020)’s study of online pedagogy courses. One innovative study explored the use 
of an intelligent personal assistant (IPA) which was embedded in a LMS (María 
Consuelo et al., 2020). Health science students were able to synchronously inter-
act with the IPA to find answers to questions in real-time rather than posting to 
chat forums and bulletin boards which may or may not receive a response. The 
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study acknowledges the central role of LMSs in managing curriculum and student 
progress while recognising that without additional functionality that can facili-
tate real-time communication, engagement with such systems is challenging in a 
purely online learning environment.

4.1.3  The use of social media in online delivery

Social Media (SM) is a well-established gateway to communicating with students 
who are usually frequent users of this communication interface. SM has a role in 
delivering teaching resources, communicating with stakeholders, and  facilitating 
collaboration (Chugh & Ruhi, 2017). During the pandemic period under review, 
Facebook was the most popular SM exploited in the transition to online learning 
(Al-Balas et al., 2020; Kara et al., 2020; Lassoued et al., 2020; Rizun & Strzelecki, 
2020; Uzzaman et  al., 2020), perhaps because of its capability to represent class-
room interactions in a familiar online form. However, SM by itself may not replace 
the social interactions learners are accustomed to in F2F situations as Liu et  al. 
(2020)’s study of the transition to online learning of a Chinese university attests. 
Moreover, there are significant barriers to SM use in HE such as assessment sub-
mission integrity, privacy limitations, limited integration with institutional LMSs 
(Chugh & Ruhi, 2019), that limit its deployment as a standalone environment. There 
is perhaps a place for SM in online course delivery provided that it can be aug-
mented with structured materials and reliable assessment protocols.

4.2  Online transition challenges

4.2.1  Reconciling synchronous/asynchronous delivery

In a blended learning situation, communication naturally takes place in both syn-
chronous and asynchronous ways. For example, a question-and-answer session in 
a class tutorial is an example of real-time communication, whereas the posting of 
assessment requirements on a university notice board is a form of communication 
that is not time-sensitive. In an online environment, it would be ideal to take advan-
tage of both forms of communication in course delivery (Lowenthal et al., 2017). As 
reported in Davies et al. (2020)’s study of institutional responses to COVID-19 at 
four Chinese universities, students appreciated the flexibility and trust that asynchro-
nous course delivery gave them to manage their studies. An alternate view presented 
by Romero-Ivanova et al. (2020)’s participants in her study of digital practice dur-
ing COVID-19 was that synchronous tools such as Zoom are invaluable in sustain-
ing a sense of connectedness in an otherwise isolated situation. Both faculty and 
HEIs have to carefully consider the capacity of ICT tools to support both modes of 
communication before integrating them into course delivery systems. This will also 
depend on the demands of the course content, student motivation and needs, and 
available technical support (Watts, 2016).
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4.2.2  Technology access

The technical issues that may confront students in online learning situations are 
dependent on many factors, such as the quality of communications infrastruc-
ture and the availability and access to software and hardware platforms to support 
learning. One of the most fundamental obstacles to transitioning to online learn-
ing mentioned in the studies was satisfactory internet connectivity (Chan & Wil-
son, 2020; Lassoued et  al., 2020). This issue was particularly prevalent in remote 
areas of Middle East countries where internet connectivity is difficult and provides 
limited upload and download speeds (Lassoued et al., 2020). Platform access issues 
and software problems were also a concern for participants in Mouchantaf (2020)’s 
study of teacher perspectives of online learning in Lebanon, and Rizun and Str-
zelecki (2020)’s impact analysis of online learning in Poland. There is no one-size-
fits all approach that will meet the diverse needs of learners from different disci-
plines across the globe. University administrations need to adopt flexible approaches 
to technology adoption that fully consider the unique circumstances of learners in 
specific locations and circumstances. The ongoing challenge for university commu-
nities is to identify and adapt new IT technologies and services to the management 
of knowledge and learning processes (Gros & García-Peñalvo, 2016).

4.2.3  Online competence

Faculty and students have to be competent and confident in both pedagogical and 
technical aspects of teaching and learning online. In Lassoued et al. (2020)’s study 
on obstacles to online learning, the authors identify faculty competence in online 
assessment and student difficulties in adjusting to online learning as significant bar-
riers to successful e-learning transition. This deficit in mastering online teaching and 
learning styles is compounded by a lack of faculty and student proficiency in the 
use of online technologies as discovered in the study on the digital competence of 
faculty and students at a Spanish university (Sales et al., 2020). This apparent deficit 
in digital literacy could be due to the absence of institutional support, as suggested 
in Mouchantaf (2020)’s study. Administrators should not only encourage educators 
to maintain proficiency in modern e-learning tools, but also provide opportunities to 
develop skills in best practice teaching and curriculum development for their disci-
pline (Schmidt et al., 2016). This is encapsulated within the TPACK framework.

4.2.4  Academic dishonesty

A Chinese study of four universities revealed that plagiarism was an issue of con-
cern for English language assessment in an online environment (Davies et  al., 
2020). The fact that many students are aware that copying work without attribu-
tion is wrong does not appear to deter many students (Sales et al., 2020). The chal-
lenge here for EAP teachers is how to deploy tools such as Turnitin and PeerMark to 
mitigate instances of online cheating. Davies et al. (2020) suggest that instances of 
plagiarism can be mitigated by providing students with more effective feedback on 
draft submissions. Cheating was also cited as a problem in online exams as teachers 
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cannot readily verify the identity of each examination candidate (Lassoued et  al., 
2020; Sahbaz, 2020). Allowing students to control their environment is a challenge 
to assessment authenticity. One approach to mitigating attempts to commit academic 
dishonesty may be to employ a suite of technologies to both authenticate students 
and verify the originality and authenticity of their work. The TeSLA project, an 
adaptive trust-based e-assessment system, is an attempt to achieve this by deploy-
ing tools such as facial recognition, voice recognition, keystroke analysis, forensic 
analysis of writing, and plagiarism detection (Mellar et al., 2018). However, these 
technologies should not replace proactive measures to educate students on the ethi-
cal implications of committing academic misconduct.

4.2.5  Privacy and confidentiality

The security and confidentiality of data were cited as an area of concern (Lassoued 
et al., 2020). Internet Personal Assistant (IPA) were specifically mentioned as hav-
ing the potential to violate user privacy (María Consuelo et al., 2020) although the 
device did have security features to authenticate users. Privacy of data exchanged 
within the Zoom environment was  also an area of interest. Effective measures to 
protect privacy included the use of waiting rooms, user validation using passwords, 
and admitting users individually from waiting rooms once they had joined a ses-
sion (Romero-Ivanova et al., 2020). The technological means to protect privacy by 
authenticating user access must also be backed up by guidelines on how stored data 
can be used. Issues of concern include data ownership, data sharing, consent to sup-
ply data, and maintaining anonymity are (Avella et al., 2016). Addressing these con-
cerns should ideally take place prior to e-learning implementation rather than an ad 
hoc approach that resolves privacy issues as they arise.

4.3  Lessons learned – the way forward

4.3.1  Institutional support

It was clear from the examined studies that institutional support was vital to the suc-
cess of transitioning to online learning (Alqahtani & Rajkhan, 2020; Davies et al., 
2020; Hartshorn & McMurry, 2020; Kara et al., 2020; Tartavulea et al., 2020; Todd, 
2020). The suggested support improvements could take many forms such as provid-
ing clarity on plans and decisions as they evolve (Davies et  al., 2020), providing 
support resources for faculty and students struggling with transitional arrangements 
to online learning (Hartshorn & McMurry, 2020), and paying for subscriptions for 
popular SM platforms used by faculty (Kara et al., 2020). It is unrealistic to expect 
faculty and students to seamlessly adapt to online learning spaces by repeating pat-
terns of behaviour and processes that worked in a F2F situation. Institutional sup-
port at the very least should include the provisioning of appropriate support for 
technical issues related to online learning, training for both students and faculty to 
leverage online learning engagement opportunities, and a commitment to support 
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the development of multi-media learning materials tailored to online environments 
(Kebritchi et al., 2017).

4.3.2  Training

As previously mentioned, training is an important component of both instructor and 
student success online. This is highlighted in Shawaqfeh et al. (2020)’s study of the 
online learning experiences of pharmacy students. This study revealed that both 
faculty and student training needs were highly associated with barriers to success 
in an online environment. This lack of digital literacy among faculty is also con-
firmed as an impediment toonline medical training in Jordan (Al-Balas et al., 2020). 
Training in specific technologies for both teachers and students was identified as a 
needed institutional support for ESL learners (Hartshorn & McMurry, 2020). The 
need for simulation software training for teachers and self-management strategies 
for students was mentioned in Wang et al. (2020)’s study of medical student expe-
riences with online learning in China. Finally, training  for educators in the use of 
SM for educational purposes was cited as beneficial to its effective implementation 
in course delivery (Kara et al., 2020). While recognising that the COVID-19 pan-
demic provided no leeway for preparing faculty and students for their new learning 
environment, technologies and platforms such as Zoom, Moodle and Facebook have 
become almost ubiquitous among learners and are probably here to stay. Ongoing 
investment in faculty training to use these online platforms could help maintain high 
quality HE programs, even if they do eventually return to a F2F mode.

4.3.3  Blended learning

Despite the forced transition to online learning, there was a noticeable preference 
evident in many studies for some form of F2F instruction to be continued. This pref-
erence took the form of traditional classroom-based instruction (Garris & Fleck, 
2020; Mouchantaf, 2020; Rizun & Strzelecki, 2020; Tartavulea et  al., 2020) and 
blended learning options (Al-Balas et al., 2020; Alqahtani & Rajkhan, 2020; Kaur 
et al., 2020; Liu et al., 2020). Blended learning can be viewed as a hybrid environ-
ment that combines the benefits of traditional F2F learning spaces while exploit-
ing online technologies that enrich learning content and delivery options. A blended 
learning environment may be the best option for institutions post-COVID to lever-
age the lessons learned from the online experience while retaining the advantages 
of traditional F2F approaches. (Kaur et  al., 2020). This also supports the need 
for the education sector to be able to respond to future crises should they occur. 
Liu et al. (2020)’s Chinese study on the sustainability of university learning post-
COVID reinforces the need to enhance blended learning systems across Asia as a 
return to the old way of doing things is not desirable. The necessity of maintaining 
an effective online presence for all courses regardless of preferred delivery mode 
cannot be understated should a future shock incapacitate institutional capabilities to 
provide F2F instruction.
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4.3.4  Learning communities

Traditional classroom education fosters a social environment in which interper-
sonal interactions are crucial to the learning process (Alamri, 2016). Liu et  al. 
(2020)’s study revealed that maintaining viable learning communities online was 
an important consideration for students. Another approach reported in the study of 
e-practicums in teacher training was to use online mentoring to create a commu-
nity of learners (Ersin et al., 2020). An effective way of sustaining a sense of learn-
ing camaraderie online is to exploit the use of SM in online delivery. This is sup-
ported by the study on SM use to support learning and teaching (Kara et al., 2020) 
which highlights the benefits of SM in expanding learning communities beyond the 
constraints inherent in an established class. SM represents a powerful, inexpensive 
asynchronous communication option for faculty and institutions to engage with their 
students (Carr & Hayes, 2015; Koshkin et al., 2016). It should not be discounted as a 
useful tool to enhance student interconnectedness.

5  Practical implications

This review has revealed some  important concerns of learning communities that 
transitioned to online learning during the COVID-19 pandemic. First, a preference 
for person-to-person interactions between the primary stakeholders in education 
(teachers and students) was expressed in several studies and in some cases, even 
lamented. Moving forward, returning to some form of physical learning space would 
be preferable if circumstances permit. Second, the skills, motivation, and technology 
required to thrive in an online environment are distinctly different from the accus-
tomed norms of classroom instruction. Third, a transition to online learning dur-
ing the pandemic was generally accepted as the only viable option. Moving forward, 
the issue becomes how best to retain the features of traditional F2F instruction while 
building capacity to enhance learning with tools and technology that can be quickly 
deployed if a disruptor were to disrupt F2F activities in the future.

Rather than compartmentalising education into F2F, blended, and online learning 
options, this paper proposes that a more integrated view of learning would benefit 
HEIs by providing greater flexibility to adapt resources and processes to accommo-
date abrupt changes to the external environment such as those imposed during the 
pandemic. Figure 4 depicts a model that encapsulates the learning process within a 
modality-neutral learning space called the “Technology Enhanced Learning Hub”. 
Impacting upon this learning space are three broad influencers that facilitate learn-
ing progress and shape how stakeholders interact with each  other. The institution 
influencer represents the gatekeeper of educational resources that can be used to 
enhance stakeholder training, develop learning materials, and provide other needed 
support. The technology category includes technical capabilities to enable access 
to online systems and software, ensure privacy and security of data, and facilitate 
synchronous and asynchronous communication as required. The community influ-
encer encompasses the interactions of key stakeholders themselves, and includes 
social media, academic integrity, and assessment. Importantly, the model does not 
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assume a particular delivery or learning approach but instead seeks to leverage 
available technological, pedagogical, and institutional resources in a delivery-agnos-
tic manner.

6  Conclusion

The advent of the pandemic fundamentally changed the way   HEIs deliver educa-
tion across the globe. In order to cope with restrictions on person-to-person inter-
actions, HEIs have accelerated their transition to online learning with profound 
consequences for both students and faculty. This transition has been facilitated by 
the integration of online technologies such as Zoom and Moodle into course deliv-
ery  systems which have in turn instigated changes to traditional F2F pedagogical 
practices to accommodate e-learning for different knowledge domains. This review 
has identified five important challenges to effective online transition: integrating 
synchronous and asynchronous tools into seamless online delivery, overcoming bar-
riers to technology access, improving online competencies for learners and faculty, 
overcoming academic dishonesty issues in online assessment, and privacy and con-
fidentiality. This review also identified four strategies that could be incorporated into 
a best practice framework for online education. First, institutional support should be 
visible and multifaceted with a particular focus on online learning materials devel-
opment and technology support for faculty and students. Second, in order to mitgate 
the effects of any future crises, blended learning should be embraced as a mandatory 

Fig. 4  Technology enhanced learning hub
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component of F2F instruction in a post-COVID world. Third, training in educational 
technologies and their effective use should be available to faculty and students who 
need it. Last, the capacity for  learners to participate in online learning communi-
ties needs to be enhanced to  ensure that a similar sense of connectedness can be 
retained if programs transition to online-only modes of delivery. The findings of this 
study are limited by its focus on English-only publications during a time when the 
COVID-19 pandemic is still in full effect. It is hoped that the preliminary findings in 
this review will inspire more comprehensive global investigations into the impact of 
this once-in-a-lifetime global disruptor of higher education, and the lessons learned 
from the experience.
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