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Abstract

Currently, the coronavirus disease 2019 (COVID-19) severely influences physiotherapy education which is based mostly
on face-to-face teaching. Thus, educators have been compelled to adapt their pedagogical approaches moving to digital
education. In this commentary, we debate on digital education highlighting its effectiveness, the users’ perspectives, and its
weakness in the context of physiotherapy teaching aimed at informing post-COVID-19 future directions in this educational
field. Existing evidence on digital education produced before COVID-19 supports its implementation into entry-level physi-
otherapy education. However, some challenges (e.g. social inequality and evaluation of students) threaten its applicability

in post-COVID-19 era, calling educators to take appropriate actions.
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COVID-19 as a New Challenge
for Physiotherapy Educators

The recent coronavirus disease 2019 (COVID-19) pandemic
has challenged physiotherapy entry-level educational sys-
tems worldwide. Aimed at ensuring social distancing and
physical isolation, governments have imposed restrictions
on academic activities suspending and/or transforming
teaching, workshops, and practice education [1]. Although
these preventive measures have been implemented to curb
the spread of COVID-19, they dramatically disrupted the
routine of students and educators [1, 2]. With no possibil-
ity of delivering in-person taching [2], educators have been
compelled to adapt their pedagogical approaches to digital
education.

Digital education is an umbrella term reflecting the
process of teaching and learning using information and
communication technologies as a primary medium to con-
nect students and educators who are physically separated
(Table 1) [3-8].

It includes a variety of digital modalities (e.g. computer-
based digital education, mobile learning, and simulation-
based education) [3-9] aimed to deliver contents either in
real-time (e.g. synchronously) or pre-recorded (asynchro-
nously) [10], providing the possibility of an Omni-Learning
— anywhere, anytime, with anyone (Table 2) [11].

Digital education is not a new concept in entry-level
physiotherapy education [12, 13]. Several systematic
[14-16] and scoping reviews [17, 18] have investigated
its effectiveness on learning processes and outcomes con-
firming that digital education has many benefits to offer.
However, physiotherapy educators need to understand the
role of digital technologies to address short-term educa-
tional issues posed by COVID-19 and to inform decisions
for the post-pandemic time [19]. Moreover, despite efforts
shared by different organisations [20] to adapt the edu-
cational system to the new reality (Table 3), consensus
on practice standards and guidelines for digital education
within physiotherapy curricula is still missing internation-
ally [21].

Accordingly, this commentary aims to summarise and
discuss existing evidence on digital education to highlight
its strengths and weaknesses and the users’ perspectives in
the context of physiotherapy teaching aimed to inform edu-
cators involved in physiotherapy as well as in other health-
care fields (e.g. nursing, speech therapy, occupational ther-
apy, and medicine) on post-COVID-19 future directions. To
this end, the commentary has been developed in accordance
to the methodology suggested by Gasparyan et al. [22] as
reported in Table 4.

@ Springer

The Effectiveness of Digital Education
in Physiotherapy

Quantitative studies that analysed the effectiveness of digital
education can be classified into three main categories: (a)
those regarding the adoption of an online open-source plat-
form; (b) those considering the use of online teaching; and
(c) those about the different virtual learning experiences.

Online Open-Source Platform

Open-source platforms have been used to provide physi-
otherapy students possibilities for peer consulting during
their clinical practice or for providing knowledge on specific
topics. In the two studies available, students participated in
online peer consulting in gait analysis [23] and accessed an
open-source platform for a module on spinal cord injuries
[24] reporting significant increase in knowledge and confi-
dence. In the module on spinal cord injuries [24], the confi-
dence or satisfaction did not differ by the way they used the
platform (work at their own pace or attend a massive online
open course with guidance).

Online Teaching

There are a few randomised controlled trials that have exam-
ined the effectiveness of online teaching in comparison with
face-to-face teaching. Nicklen et al. [25] compared remote
and face-to-face learning in case-based learning courses,
where students collaborated in groups to solve a series of
clinical problems. At post intervention, a multiple-choice
test regarding the course content was administrated show-
ing no significant differences between teaching modalities.
Interestingly, students attending the remote learning group
perceived that they did not reach the learning outcomes
which may reflect some insecurity that students had with the
remote modalities. Huhn et al. [26] compared two different
teaching modalities: virtual (in an on-campus computer lab
with faculty available to answer questions) and live (a large
group discussion with faculty facilitator) showing no differ-
ences in the students’ clinical reasoning, knowledge acquisi-
tion, and transfer of knowledge. Two prospective, controlled,
randomised, crossover studies [27, 28] where physiotherapy
students participated in an oncology course [27] and in a
basic course in psychomotor skills [28], using face-to-face
classroom or e-learning, demonstrated similar results. In a
study where teaching administration and management con-
tent in physiotherapy online were compared to face-to-face
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Table 3 Example of resources for the physiotherapy community of educators

International organisation Resources

Sources

World Physiotherapy

International Neurological Physical Therapy

Association podcast

International Network of Physiotherapy
Regulatory Authorities

American Council of Academic Physical

Therapy normal”

European Network of Physiotherapy in Higher Resources for educators — COVID-19

Education resources

Education based resources
Teaching NPT in these crazy times: the entire
Telehealth clinical education considerations

ACAPT’s response to the COVID-19 “new

https://world.physio/covid-19-information-hub/
covid-19-education-based-resources

https://inpaneurophysio.weebly.com/webinars.
html

http://www.inptra.org/Webcasts.aspx

https://acapt.org/news/news-detail/2020/04/29/
acapt’s-response-to-the-covid-19-new-normal

https://www.enphe.org/resources-for-educators/

COVID-19 coronavirus disease 2019, NPT Neurological Physical Therapy, ACAPT American Council of Academic Physical Therapy

teaching, no significant difference in knowledge acquisition
was found between the groups [29]. Moreover, in a course
of scientific writing for healthcare students, including
physiotherapist students, online instruction was better than
standard face-to-face instruction in terms of writing qual-
ity [30]. Finally, a recent study produced during COVID-19
pandemic showed comparable students’ performance and
satisfaction after a course delivered online when compared
to an historic cohort of students who underwent the same
course face to face in previous years [31].

Virtual Learning Experiences

Several pre-post intervention studies have been conducted
in which physiotherapy students participated in online vir-
tual simulation courses of cultural empathy [32] and inter-
professional collaboration [33, 34]. The results demon-
strated significant improvements in the course topics taught

supporting the use of online virtual environments in educa-
tion. Furthermore, a study of the effectiveness of 360° video
on students’ performance, satisfaction, and learning climate
in an educational healthcare setting demonstrated that this
video is equally effective compared to regular video but
less effective than the face-to-face teaching [35]. Twogood
et al. [36] described a new model for virtual placement that
was tested after the UK entered a lockdown in the Spring
of 2020 and then implemented across the Connect Health
which is a physiotherapy service. The model combines
shadowing a broad range of virtual clinics with the delivery
of patient-facing online exercise classes via the Facebook
Live platform and a completion of virtual projects to support
knowledge consolidation. The outcome of this project was
the number of students’ placements (the placement capac-
ity) which increased 520% from the year 2019. This is the
only study of online practice-based learning that has been
published to our best knowledge. Both mentors and students

Table 4 Methodology adopted for search and analysis. Reported from Gasparyan et al. [22]

Typology Details

Sources accessed
o Other: reference lists of pertinent articles

Search terms

e Database: MEDLINE through PubMed; Cumulative Index to Nursing and Allied Health Literature—-CINAHL

e Key-words: physiotherapy, physical therapy, healthcare, students, undergraduate, entry-level, university; education, teaching,

learning, simulation, digital, distance, web, social media, computer-assisted learning, multimedia, virtual, online, platform,
video, COVID-19, coronavirus disease 2019, severe acute respiratory syndrome coronavirus 2, SARS-CoV-2

® Boolean operators: AND, OR
Limits
o Language: English, Italian
Studies included

o Time: from inception of databases to 10th of January 2021

e Design: quantitative (randomised controlled trial, pre-post) and qualitative (interview, focus groups) studies on the

effectiveness and on the users’ perspective of digital education in physiotherapy

o Target: entry-level physiotherapy students

o Topic: adoption of any digital modalities for educational purposes
o Pubblication: produced before and during COVID-19 pandemic

Steps for writing

e Analysis: collection, analysis, and organisation of findings, grouping of findings with similar data/level of evidence

® Reporting: organisation of the main text into subsections, synthesis of findings into tables and figures, definition of major
points for future research and practice, summary of new, evidence-based points

CINHAL Cumulative Index to Nursing and Allied Health Literature, COVID-19 coronavirus disease 2019, SARS-CoV-2 severe acute respiratory

syndrome coronavirus 2

@ Springer
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were satisfied with the model. However, whether clinical
physiotherapy standards are met by making use of a virtual
placement requires further investigation.

The Perception of Users Towards Digital
Education

Qualitative studies analysing users’ experiences, perceived
barriers, and facilitators towards digital education can be
categorised within three broad domains: (a) those concern-
ing the development of online education; (b) those consider-
ing the provision of online education; and (c) those around
instruments used to support online education.

Development of Online Education

Studies that investigated the development of online educa-
tion [37-39] reported that educators appear to prefer a mul-
ticomponent approach that includes face-to-face teaching,
hands-on skills learning in laboratories, the use of either
electronic or hard copy materials, and online resources [37].
The advantage of using online learning was seen in the flex-
ibility it offered towards time optimisation and accessibil-
ity of the teaching material [38]. However, students also
expressed reluctance towards online learning as it was felt
that this decreased social interaction [38]. The training
in preparation of the online learning was also considered
important as specific skills necessary to effectively engage
in this form of learning could not be assumed to be present.
The training was perceived to lead to an enhanced under-
standing of online learning with the result that resistance
to change from face-to-face modalities diminished [38, 39].

Provision of Online Learning

The provision of different types of online modules has been
investigated and evaluated from the students’ perspective
[33, 40—42]. Students stress the importance of the inclu-
sion of scenarios and realistic simulations; especially real
patients participating in the simulations [33, 41, 42]. This
latter part was deemed necessary for the development of
non-verbal communication skills, and as such, combining
virtual learning with hands-on practice seems to be bet-
ter indicated to address aspects of communication. Online
learning was also perceived to overcome geographical bar-
riers, bringing together students from different regions [40].
However, a suitable modality of allowing students’ inter-
action online, as during face-to-face education, as well as
integrating strategies to facilitate online learning should be
considered [42]. Motivation was considered an important
aspect in online learning, and although controversial, the use
of gamification was seen to enhance motivation especially

in final course grades [41]. Technical difficulties, such as
inconsistent system usability when multiple users logged
in to the system simultaneously, were reported impacting
negatively on the user experience [33]. However, we warrant
caution when interpreting technical difficulties as a barrier
to the provision of digital learning as firstly, it will depend
on the type of online learning (e.g. online lecturing versus
an integrated 3-D environment); and secondly, since devel-
opments in technology happen very rapidly, it is difficult to
compare the resources available today to those available a
few years ago.

Online Instruments to Support Learning

Several studies have explored students’ perceptions of online
instruments to support their learning such as learning reposi-
tories [43], video resources [44—46], and case-based online
learning [47]. Whilst additional resources were recognised
as a good basis for lifelong learning [43], a multicomponent
learning resource was felt necessary for learning skills [44]
(as in the case of physiotherapy education) with particular
attention required for feedback [46]. Addressing technical
issues such as a lack of technological prowess [46] includ-
ing sound and video quality in the preparation of videos [44]
was considered necessary, and better if targeted beforehand
through appropriate training [47].

Barriers of Digital Education that Emerged
During COVID-19

Whilst promising findings support the adoption of digital
education in physiotherapy [12—18] (Fig. 1), caution should
be adopted in generalising and transferring results to the
current educational settings since data sampled from a non-
emergency social context might not be applied to the context
of the COVID-19 pandemic [19].

Moreover, some critical issues emerged from inter-
views and focus groups on students [48] and educators [49]
involved in entry-level physiotherapy education should
be acknowledged as limitations of its applicability during
COVID-19 pandemic and behind (Fig. 2).

Unresolved Dilemmas

Social inequality and digital divide could limit students’ access
to digital education. The lack of adequate digital resources
(e.g. bandwidth connectivity, availability of hardware, and
internet) constitutes a barrier to learning for those students
living in rural regions and in developing countries [50]. There
is a chance that some students who have not enough digital
resources at home will not be able to cope with the contin-
gent technology demand, affecting their learning outcomes [2,
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Fig. 1 Opportunities of digital
entry-level education in physio-
therapy during COVID-19 pan-
demic and beyond. Legend: The
image describes examples of
students’ competences that can
also be acquired using digital
education as the theoretical (e.g.
anatomical bony landmarks —
“learning to know”), procedural
(e.g. hand washing — “learn-
ing to do”), and relational ones
(e.g. interaction with peers and
educators — “learning to be”)

Physical therapy
students

Physical therapy
educators

Learning to
Know

Digital
education

49]. Moreover, universities could not have a financial budget  to guarantee all students the same educational opportunities
or fail to obtain timely resources (e.g. software, platforms, [49]. Such limitations, acting as a source of learning dispari-
and e-learning systems) for digital education, being unable ties, raise doubts about the sustainability of digital education.

Fig.2 Weaknesses of digital
entry-level education in physi-
otherapy during COVID-19
pandemic and beyond. Legend:
The image displays a graphical
summary of the weaknesses of
digital education in physiother-
apy as emerged from literature
[48, 49]
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The financial cost of digital education could impact
students’ economic resources. In these uncertain times of
COVID-19, the negative impact of the pandemic on the job
market is a concern for students (e.g. loss of students’ part-
time jobs) [1, 2, 48, 49], and could worsen the financial
burdens in physiotherapy entry-level education which was
already documented before the COVID-19 pandemic [51,
52]. Indeed, physiotherapy students have been reported to
accumulate debts for studying at university, with the risk of
failing to pay off loans [51, 52], thus limiting future lifelong
learning choices and career advancements.

Teaching style and learning material offered digitally
might not be aligned with the students’ preferred learning
styles and educational needs. Although students should be
able to use the different learning styles and channels (e.g.
visual, kinesthetic, and auditory), they may prefer a spe-
cific learning style (e.g. kinesthetic) [53] which is difficult
to ensure in digital education during COVID-19 for several
technological limits (e.g. unavailability of resources for
educators and students) [49]. Consequently, the difficulty
of tailoring pedagogical materials to the students’ favoured
learning styles could limit the acquisition and retention of
knowledge [49], resulting also in a less motivating learning
experience with increased risk of distractions (e.g. concomi-
tant domestic activities, use of mobile phone, and engage-
ment in social media) [48, 49]. Furthermore, as specific
lectures (e.g. anatomy and physiology) can be conducted
digitally, physiotherapy psychomotor skills (e.g. manual
therapy and exercise laboratories) rely on the feedback of
hands-on training and cannot be entirely replaced by digital
modalities [1, 48, 49].

The contingent lack of the physical learning settings
(e.g. classroom, desk, table, projectors, and skeleton) could
impair the overall students’ learning experience. During dig-
ital education, various social cues are missing (e.g. interper-
sonal interactions among peers, real-time relationship with
educators, and the atmosphere of the classroom) [48, 49],
reducing the opportunity to develop a sense of belonging to
a community of learners and to nurture cohesion and stu-
dent’s group identity. Moreover, this shortage could threaten
students’ well-being triggering psychological distress (e.g.
irritability, fear, panic, avoidance behaviour, and anxiety)
[2, 48, 49] registered among students during COVID-19
pandemic.

The absence of practice education in the clinical environ-
ments reflects an important vacuum in the physiotherapy cur-
riculum. Lack of direct therapeutic interactions with patients,
mentors, and experienced clinical educators represent missed
learning experiences, compromising the development of
the student’s professional and personal skills, attitudes,
and behaviours (e.g. learning to know, learning to do, and

learning to be) [1, 48, 49]. This emergency could limit the
opportunity to expose students to various clinical settings
(e.g. inpatients, outpatients, public, and private), diseases and
conditions (e.g. acute, subacute, and chronic), areas of physi-
otherapy (e.g. musculoskeletal, respiratory, geriatric, neuro-
logical, and urogynecological), limiting also the chance to
network with peers involved in interdisciplinary teams (e.g.
nursing, medicine, and speech therapy) [54].

The evaluation of students’ performance could be
superficial in digital education. Challenges to perform
practical examination (e.g. performance test for technical
and nontechnical skills), and to identify a shared assess-
ment format (e.g. dichotomous score/pass-fail or continu-
ous score/number or letter grading system) [1, 49] all
represent difficulties that could threaten solid, integral,
and secure evaluations, aggravating the existing prob-
lems of evaluation (e.g. poor psychometric — validity
and reliability — and edumetric properties — feasibility,
usefulness, and educational impact — of assessment
tools) in physiotherapy education [55]. Moreover, edu-
cators should not underestimate that a new unfamiliar
model of assessment, as well as the lack of vigilance
during the exam performed at home, could lead students
to academic misconduct (e.g. fraud, cheating, and hint)
[56], increasing the risk to replicate this unsuitable
behaviour as a clinician in future, thus undermining the
grow of a health professional’s culture based on ethi-
cal and deontological values (e.g. integrity, honesty, and
responsibility).

Finally, the workload required to prepare digital teach-
ing could overwhelm educators. The high workload, as well
as the pressures to quickly produce high-quality didactic
resources, the need to perform other concomitant academic
duties (e.g. publishing research, administration, and clini-
cal service), and the difficulty to determine the boundaries
of professional and personal activities [1, 49] all represent
challenges for the psychological well-being of educators
and possible sources of burnout and technophobia. In addi-
tion, educators are needed to receive further training to
develop a different competency framework for online teach-
ing and assessment and familiarise themselves with differ-
ent pedagogical model and digital teaching platforms [49].

Future Perspectives of Digital Education

At first glance, the COVID-19 pandemic would appear
to be a substantial problem in physiotherapy education
[48, 49]. However, the challenges being faced in these
extraordinary times have offered the opportunity to rethink
education systems extensively, resulting in an overall
advancement of physiotherapy and calling to action the
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Table 5 Suggested actions needed at multiple levels of entry-level education in physiotherapy to counteract dilemmas of digital education out-
lined in “Unresolved dilemmas” section

Levels Actions needed Target

Institution (a) To analyse cost-benefits of digital education, considering economic and organisational issues (e.g. reimbursement systems, revision of 2
university taxes, and planning extracurricular activities);
(b) To identify problems (e.g. unstable internet connections) and shortages of resources (e.g. lack of laptops and electronic devices) 1
encountered by students, guaranteeing equity of education;

(c) To offer educators resources to cope with digital education (e.g. access, training, and support), considering the time required by the 7
learning curve to acquire adequate education not only using new technology but also developing a completely different competency
framework for teaching and assessment;

(d) To deliver an updated, opened, reliable, transparent, and frequent communication (e.g. phone, email, institutional website, and questions 4
& answers sessions), reassuring students and staff (e.g. analyse their emotional and psychological distress and improve their motivation
and engagement);

(e) To introduce in learning curriculum COVID-19 topics (e.g. prevention and adoption of personal protective equipment), preparing 5
students for safe clinical experiences

Educators (a) To create effective (e.g. avoid slides heavily text-based and prefer images and animations) and efficient teaching sessions (e.g. summarise 3
learning objectives and lessons no excessively long), capable of ensuring a high quality of digital education in terms of consistency and
structure of the course;

(b) To adopt digital methods of teaching (e.g. online) aligned with students’ learning style, implementing both synchronous (e.g. livestream 3
discussion, teleconferencing, webinars, and real-time lectures) and asynchronous (e.g. links for reading, short quiz, e-learning platform,
case studies, recorded lectures, and animations) tools, facilitating questions & answers with students;

(c) To offer alternative practice education both clinically and laboratory-based, sharing with students digitally the management of patients in 5
virtual rooms (e.g. history taking, physical examination, decision-making, therapy administration, physiotherapy program, teleconsultation
and telerehabilitation; and video clinical vignettes) providing feedback and guidance;

(d) To use sophisticated evaluation systems (e.g. randomised questions and “live” examinations), aligning tools with educational contents 6
delivered during digital education;

(e) To implement collaborations and learning among peers activating digitally small groups of work with different levels of complexity 4
(e.g. team-based learning, small group case-based or problem-based learning) supporting different types of interactions (e.g. encouraging
“live” discussion and chat conversation; sharing laptop screens, resources, papers and notes);

(f) To be trained in order to develop new skills and competencies aimed at offering qualitative digital education regarding teaching and 7
assessment (e.g. lifelong learning)

Researchers  (a) To run studies on effectiveness of digital education with high methodological quality (e.g. large sample size, validated and homogeneous 1-7
outcomes measures), including the point of view of students and educators (e.g. satisfaction, experience, and strength and weakness);

(b) To perform research at an international level, involving all the different world regions (e.g. Asia Western Pacific, Africa, North America 1-7
Caribbean, South America, and Europe), including students from all university levels (from 1st year to PhD), considering education with
different backgrounds (e.g. novice and experts);

(c) To implement investigation on virtual reality technologies (e.g. digital, immersive, augmented environments), involving visual and haptic 1-7
feedback useful for the development of different competences (e.g. clinical reasoning, hands-on skills, and therapeutic relationship);

(d) To measure the effects of digital education, including analyses at multiple levels (e.g. pedagogical, organisational, cost-effectiveness, 1-7
and well-being/social);

(e) To consider long-term outcomes of digital education, analysing its future impact on clinical performance (e.g. during practice education) 1-7
and choice of professional career (e.g. work in inpatients or outpatient setting)

Students (a) To report any specific learning disabilities (e.g. dysgraphia, dyslexia, and dyscalculia), impairments (e.g. low vision and hearing loss), or 1
other neurodevelopment disorders (e.g. communication disabilities and attention-deficit/hyperactivity disorders), threatening the learning
process and outcomes through the use of digital education;

(b) To collaborate in the quality improvement processes based upon surveys (e.g. local, national, and international), where the collections 1,2
of data are aimed at monitoring the implementation and the outcomes of digital education in physiotherapy;

(c) To inquire about university initiatives aimed at providing free guidance tools for the use of digital education (e.g. Power Point presentation, 3,4
documents, and video), facilitating their overall learning;

(d) To act as a self-direct learner by searching for resources aimed at discovering new frontiers of digital education (e.g. podcasts, blogs, 34
webinars, virtual journal club, high-quality YouTube™ videos, and massive open online courses), developing new skills useful both for
their current training and for their lifelong learning;

(e) To create and nurture a community network among peers and with students from other universities using chat and social media (e.g.
Facebook™, Twitter™, and Instagram™), sharing experiences about the strengths and limitations of digital education as well as starting
to act as a future community of physiotherapists

COVID-19 coronavirus disease 2019, PhD doctor of philosophy, / social inequality and digital divide, 2 financial cost, 3 misalignment of teach-
ing style and learning material, 4 lack of the physical learning settings and resources 5 absence of practice education 6 superficiality of students’
evaluation, 7 workload required to prepare digital teaching

stakeholders involved in the entry-level education pro- Despite both strengths and weaknesses of digital educa-
cesses (e.g. institutions, educators, students, and research-  tion in physiotherapy being extensively reported [12-18],
ers) (Table 5). this unpreceded emergency has given the physiotherapy
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community the opportunity to further reflect on the value of
digital education [1, 57].

Although the efforts to tackle the COVID-19 pandemic
are shared among entry-level educational programs in
physiotherapy worldwide [1, 2, 20], deviations in manage-
ment are expected due to variations of federal, local, and
national policies, the spread of the virus, and the availabil-
ity of resources. Therefore, there is a need to pursue com-
mon goals, balancing the health of students, educators, and
patients, whilst ensuring the continuity of education, the
certification of competence, and the resilience to continue
learning and teaching digitally.

Despite the still unknown long-term impact of COVID-
19 pandemic on physiotherapy education [1] and the actual
shortage of evidence on risks and benefits of digital educa-
tion produced during COVID-19 [48, 49], re-engineering
the negative educational events to embrace a positive learn-
ing experience will enable the upskill of new technologies.
Thus, a culture of digital teaching and learning should be
encouraged [58] to prepare the institutions for a “new” edu-
cational system that would be adapted to other unforeseen
situations in the future.

Moreover, aligning the teaching of students’ skills and
competencies with the progress of technology and reviewing
didactic contents will facilitate the digital transformation of
entry-level physiotherapy education contributing to prepar-
ing digitally enabled and literate future physiotherapists (e.g.
stimulating self-directed and autonomous learning using
online contents) [21], and creating wider academic com-
munities of researchers capable to share new ideas, projects,
and experiences applicable in different educational contexts
(e.g. as happened during the 5th European Congress on
Physiotherapy Education of the European Region World
Physiotherapy) [59].

Conclusion

The wind of change is blowing, leaving the innovations
knocking at the door. When the COVID-19 pandemic will
be over, looking back on this experience, we are confident
that the chances offered will exceed the difficulties faced
because the deeper the challenges, the greater the advance-
ments. As educators involved in physiotherapy programmes,
we have the responsibility to act together thinking inside and
outside the box, to embrace flexible and adaptive operational
modalities moving away from our comfort zone to ensure a
high level of competencies for the future generation of physi-
otherapists. In summary, digital education can be applied in
physiotherapy as a resource in replacement (e.g. for theoreti-
cal knowledges — online) or in integration (e.g. for proce-
dural skills — blended) of the face-to-face teaching. This
commentary is aimed at encouraging all educators involved

in the different healthcare fields (e.g. nursing, speech ther-
apy, occupational therapy, and medicine) to consider the dig-
ital education within their entry-level educational programs.

Author Contribution All authors have approved: All authors (1) made
substantial contributions to the conception and design of the work;
(2) drafted the work and revised it critically for important intellectual
content; (3) approved the version to be published; and (4) agreed to
be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appro-
priately investigated and resolved.

Funding Open access funding provided by Lund University.

Declarations

Ethics Approval Not applicable.
Consent to Participate Not applicable.

Consent for Publication All authors approved the version to be pub-
lished.

Involving Humans and/or Animals Not applicable.

Conflict of Interest All authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. World Physiotherapy. World physiotherapy response to COVID-
19—briefing paper 1. Immediate impact on the higher educa-
tion sector and response to delivering physiotherapist entry level
education. 2020. https://world.physio/covid-19-information-hub/
covid-19-briefing-papers. Accessed 2 Sept 2021.

2. World Physiotherapy. World physiotherapy response to COVID-
19—briefing paper 3. Immediate impact on students and the
response to delivering physiotherapist entry level education. 2020.
https://world.physio/covid-19-information-hub/covid-19-briefing-
papers. Accessed 2 Sept 2021.

3. CarJ, Carlstedt-Duke J, Car TL, Posadzki P, Whiting P, Zary N,
Atun R, Majeed A, Campbell J. Digital health education collabo-
ration. Digital education in health professions: the need for over-
arching evidence synthesis. ] Med Internet Res. 2019;21:e12913.
https://doi.org/10.2196/12913.

4. Bajpai S, Semwal M, Bajpai R, Car J, Ho AHY. Health profes-
sions’ digital education: review of learning theories in randomized

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://world.physio/covid-19-information-hub/covid-19-briefing-papers
https://world.physio/covid-19-information-hub/covid-19-briefing-papers
https://world.physio/covid-19-information-hub/covid-19-briefing-papers
https://world.physio/covid-19-information-hub/covid-19-briefing-papers
https://doi.org/10.2196/12913

Medical Science Educator

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

controlled trials by the digital health education collaboration. J
Med Internet Res. 2019;21:e12912. https://doi.org/10.2196/
12912.

Brusamento S, Kyaw BM, Whiting P, Li L, Tudor CL. Digital
health professions education in the field of pediatrics: systematic
review and meta-analysis by the digital health education collabo-
ration. J Med Internet Res. 2019;21:e14231. https://doi.org/10.
2196/14231.

Vallée A, Blacher J, Cariou A, Sorbets E. Blended learning com-
pared to traditional learning in medical education: systematic
review and meta-analysis. ] Med Internet Res. 2020;22:e16504.
https://doi.org/10.2196/16504.

Swaminathan N, Ravichandran L, Ramachandran S, Milanese
S. Blended learning and health professional education: protocol
for a mixed-method systematic review. J Educ Health Promot.
2020;9:46. https://doi.org/10.4103/jehp.jehp_489_19.

Kyaw BM, Posadzki P, Paddock S, Car J, Campbell J, Tudor
CL. Effectiveness of digital education on communication skills
among medical students: systematic review and meta-analysis by
the digital health education collaboration. J] Med Internet Res.
2019;21:e12967. https://doi.org/10.2196/12967.

eLearning Industry. Advantages and disadvantages of online
learning. 2020. https://elearningindustry.com/advantages-and-
disadvantages-online-learning. Accessed 2 Sept 2021.

George PP, Papachristou N, Belisario JM, Wang W, Wark PA,
Cotic Z, Rasmussen K, Sluiter R, Riboli-Sasco E, Tudor Car L,
Musulanov EM, Molina JA, Heng BH, Zhang Y, Wheeler EL,
Al Shorbaji N, Majeed A, Car J. Online e-learning for under-
graduates in health professions: a systematic review of the impact
on knowledge, skills, attitudes and satisfaction. J Glob Health.
2014;4:010406. https://doi.org/10.7189/jogh.04.010406.
Auricchio G, Kaganer EA. How digitalization is changing the way
executives learn. IESE Insight. 2015;26:31-8. https://doi.org/10.
15581/002.ART-2747.

Unge J, Lundh P, Gummesson C, Amner G. Learning spaces for
health sciences—what is the role of e-learning in physiotherapy
and occupational therapy education? A literature review Phys
Ther Rev. 2018;23:50-60. https://doi.org/10.1080/10833196.
2018.1447423.

Shead DA, Olivier B. Traditional or digital health care educa-
tion? JBI Evid Synth. 2020;18:861-2. https://doi.org/10.11124/
JBIES-20-00118.

@degaard NB, Myrhaug HT, Dahl-Michelsen T, Rge Y. Digital
learning designs in physiotherapy education: a systematic review
and meta-analysis. BMC Med Educ. 2021;21:48. https://doi.org/
10.1186/s12909-020-02483-w.

Veneri D. The role and effectiveness of computer-assisted learn-
ing in physical therapy education: a systematic review. Physiother
Theory Pract. 2011;27:287-98. https://doi.org/10.3109/09593985.
2010.493192.

Macznik AK, Ribeiro DC, Baxter GD. Online technology use in
physiotherapy teaching and learning: a systematic review of effec-
tiveness and users’ perceptions. BMC Med Educ. 2015;15:160.
https://doi.org/10.1186/s12909-015-0429-8.

Shead DA, Roos R, Olivier B, Ihunwo AO. Curricular and pedagog-
ical aspects of gross anatomy education for undergraduate physi-
otherapy students: a scoping review. JBI Evid Synth. 2020;18:893—
951. https://doi.org/10.11124/JBISRIR-2017-003903.

Olivier B, Verdonck M, Caseleijn D. Digital technologies in
undergraduate and postgraduate education in occupational
therapy and physiotherapy: a scoping review. JBI Evid Synth.
2020;18:863-92. https://doi.org/10.11124/JBISRIR-D-19-00210.
Longhini J, De Colle B, Rossettini G, Palese A. What knowledge is
available on massive open online courses in nursing and academic
healthcare sciences education? A rapid review Nurse Educ Today.
2021;99:104812. https://doi.org/10.1016/j.nedt.2021.104812.

@ Springer

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

World Physiotherapy. World physiotherapy response to COVID-19—
briefing paper 4. The impact on entry level education and the responses
of regulators. 2020. https://world.physio/covid-19-information-hub/
covid-19-briefing-papers. Accessed 2 Sept 2021.

World Physiotherapy. Report sets out future of digital physical
therapy practice. 2020. https://world.physio/news/report-sets-out-
future-digital-physical-therapy-practice. Accessed 2 Sept 2021.
Gasparyan AY, Ayvazyan L, Blackmore H, Kitas GD. Writing
a narrative biomedical review: considerations for authors, peer
reviewers, and editors. Rheumatol Int. 2011;31:1409-17. https://
doi.org/10.1007/s00296-011-1999-3.

Bientzle M, Lechner C, Cress U, Kimmerle J. Online peer consult-
ing for health professionals. Clin Teach. 2019;16:463-7. https://
doi.org/10.1111/tct.12950.

Hossain MS, Islam MS, Glinsky JV, Lowe R, Lowe T, Harvey
LA. A massive open online course (MOOC) can be used to teach
physiotherapy students about spinal cord injuries: a randomised
trial. J Physiother. 2015;61:21-7. https://doi.org/10.1016/j.jphys.
2014.09.008.

Nicklen P, Keating JL, Paynter S, Storr M, Maloney S. Remote-online
case-based learning: a comparison of remote-online and face-to-face,
case-based learning—a randomized controlled trial. Educ Health.
2016;29:195-202. https://doi.org/10.4103/1357-6283.204213.
Huhn K, McGinnis PQ, Wainwright S, Deutsch JE. A compari-
son of 2 case delivery methods: virtual and live. J Phys Ther Sci.
2013;27:41-8. https://doi.org/10.1097/00001416-201307000-00007.
da Costa Vieira RA, Lopes AH, Sarri AJ, Benedetti ZC, de
Oliveira CZ. Oncology e-learning for undergraduate. A prospec-
tive randomized controlled trial. J Cancer Educ. 2017;32:344-51.
https://doi.org/10.1007/s13187-015-0979-9.

Moore WA, Smith AR. Effects of video podcasting on psychomo-
tor and cognitive performance, attitudes and study behaviour of
student physical therapists. IETI. 2012;49:401-14. https://doi.org/
10.1080/14703297.2012.728876.

Hyland MR, Pinto-Zipp G, Olson V, Lichtman SW. Assisted
instruction and traditional lecture instruction for administration
and management topics in physical therapy education. TLC.
2010;7:1-14. https://doi.org/10.19030/tlc.v7i7.133.

Phadtare A, Bahmani A, Shah A, Pietrobon R. Scientific writ-
ing: a randomized controlled trial comparing standard and on-line
instruction. BMC Med Educ. 2009;9:27. https://doi.org/10.1186/
1472-6920-9-27.

Rossettini G, Geri T, Turolla A, Viceconti A, Scuma C, Mirandola
M, Dell’Isola A, Gianola S, Maselli F, Palese A. Online teaching
in physiotherapy education during COVID-19 pandemic in Italy:
a retrospective case-control study on students’ satisfaction and
performance. BMC Med Educ. 2021;21:456. https://doi.org/10.
1186/512909-021-02896-1.

Ward A, Mandrusiak A, Levett-Jones T. Cultural empathy in
physiotherapy students: a pre-test post-test study utilising virtual
simulation. Physiotherapy. 2018;104:453-61. https://doi.org/10.
1016/j.physio.2018.07.011.

Liaw SY, Soh SL, Tan KK, Wu LT, Yap J, Chow YL, Lau TC,
Lim WS, Tan SC, Choo H, Wong LL, Lim SM, Ignacio J, Wong
LF. Design and evaluation of a 3D virtual environment for col-
laborative learning in interprofessional team care delivery. Nurse
Educ Today. 2019;81:64-71. https://doi.org/10.1016/j.nedt.2019.
06.012.

Seefeldt TM, Mort JR, Brockevelt B, Giger J, Jordre B, Lawler
M, Nilson W, Svien L. A pilot study of interprofessional case
discussions for health professions students using the virtual world
Second Life. Curr Pharm Teach Learn. 2012;4:224-31. https://
doi.org/10.1016/j.cptl.2012.05.007.

Ulrich F, Helms NH, Frandsen UP, Rafn AV. Learning effective-
ness of 360° video: experiences from a controlled experiment in


https://doi.org/10.2196/12912
https://doi.org/10.2196/12912
https://doi.org/10.2196/14231
https://doi.org/10.2196/14231
https://doi.org/10.2196/16504
https://doi.org/10.4103/jehp.jehp_489_19
https://doi.org/10.2196/12967
https://elearningindustry.com/advantages-and-disadvantages-online-learning
https://elearningindustry.com/advantages-and-disadvantages-online-learning
https://doi.org/10.7189/jogh.04.010406
https://doi.org/10.15581/002.ART-2747
https://doi.org/10.15581/002.ART-2747
https://doi.org/10.1080/10833196.2018.1447423
https://doi.org/10.1080/10833196.2018.1447423
https://doi.org/10.11124/JBIES-20-00118
https://doi.org/10.11124/JBIES-20-00118
https://doi.org/10.1186/s12909-020-02483-w
https://doi.org/10.1186/s12909-020-02483-w
https://doi.org/10.3109/09593985.2010.493192
https://doi.org/10.3109/09593985.2010.493192
https://doi.org/10.1186/s12909-015-0429-8
https://doi.org/10.11124/JBISRIR-2017-003903
https://doi.org/10.11124/JBISRIR-D-19-00210
https://doi.org/10.1016/j.nedt.2021.104812
https://world.physio/covid-19-information-hub/covid-19-briefing-papers
https://world.physio/covid-19-information-hub/covid-19-briefing-papers
https://world.physio/news/report-sets-out-future-digital-physical-therapy-practice
https://world.physio/news/report-sets-out-future-digital-physical-therapy-practice
https://doi.org/10.1007/s00296-011-1999-3
https://doi.org/10.1007/s00296-011-1999-3
https://doi.org/10.1111/tct.12950
https://doi.org/10.1111/tct.12950
https://doi.org/10.1016/j.jphys.2014.09.008
https://doi.org/10.1016/j.jphys.2014.09.008
https://doi.org/10.4103/1357-6283.204213
https://doi.org/10.1097/00001416-201307000-00007
https://doi.org/10.1007/s13187-015-0979-9
https://doi.org/10.1080/14703297.2012.728876
https://doi.org/10.1080/14703297.2012.728876
https://doi.org/10.19030/tlc.v7i7.133
https://doi.org/10.1186/1472-6920-9-27
https://doi.org/10.1186/1472-6920-9-27
https://doi.org/10.1186/s12909-021-02896-1
https://doi.org/10.1186/s12909-021-02896-1
https://doi.org/10.1016/j.physio.2018.07.011
https://doi.org/10.1016/j.physio.2018.07.011
https://doi.org/10.1016/j.nedt.2019.06.012
https://doi.org/10.1016/j.nedt.2019.06.012
https://doi.org/10.1016/j.cptl.2012.05.007
https://doi.org/10.1016/j.cptl.2012.05.007

Medical Science Educator

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

healthcare education. Interact Learn Envir. 2019. https://doi.org/
10.1080/10494820.2019.1579234.

Twogood R, Hares E, Wyatt M, Cuff A. Rapid implementation and
improvement of a virtual student placement model in response to
the COVID-19 pandemic. BMJ Open Quality. 2020;9:e001107.
https://doi.org/10.1136/bmjoq-2020-001107.

Knox GM, Snodgrass SJ, Southgate E, Rivett DA. The preferences
of physiotherapy clinical educators on a learning package for teach-
ing musculoskeletal clinical prediction rules—a qualitative study.
Musculoskelet Sci Pract. 2019;39:16-23. https://doi.org/10.1016/j.
msksp.2018.10.005.

Nicklen P, Keating JL., Maloney S. Exploring student preconcep-
tions of readiness for remote-online case-based learning: a case
study. JMIR Med Educ. 2016;2:e5. https://doi.org/10.2196/med-
edu.5348.

Wentink MM, Siemonsma PC, van Bodegom-Vos L, de Kloet AJ,
Verhoef J, Vlieland TPMYV, Meesters JJL. Teachers’ and students’
perceptions on barriers and facilitators for e-health education in
the curriculum of functional exercise and physical therapy: a focus
groups study. BMC Med Educ. 2019;19:343. https://doi.org/10.
1186/s12909-019-1778-5.

McKenna L, Boyle M, Palermo C, Molloy E, Williams B,
Brown T. Promoting interprofessional understandings through
online learning: a qualitative examination. Nurs Health Sci.
2014;16:321-6. https://doi.org/10.1111/nhs.12105.

Chong DYK. Benefits and challenges with gamified multi-media
physiotherapy case studies: a mixed method study. Arch Physi-
other. 2019;9:7. https://doi.org/10.1186/s40945-019-0059-2.
Gardner P, Slater H, Jordan JE, Fary RE, Chua J, Briggs AM.
Physiotherapy students’ perspectives of online e-learning for inter-
disciplinary management of chronic health conditions: a qualita-
tive study. BMC Med Educ. 2016;16:62. https://doi.org/10.1186/
$12909-016-0593-5.

Maloney S, Chamberlain M, Morrison S, Kotsanas G, Keating
JL, Ilic D. Health professional learner attitudes and use of digital
learning resources. J Med Internet Res. 2013;15:e7. https://doi.
org/10.2196/jmir.2094.

Callaghan L, Lea SJ, Mutton L, Whittlesea E. Enhancing health
students’ understanding of generic research concepts using a web-
based video resource. Nurse Educ Pract. 2011;11:375-9. https://
doi.org/10.1016/j.nepr.2011.03.012.

Hurst KM. Using video podcasting to enhance the learning of
clinical skills: a qualitative study of physiotherapy students’ expe-
riences. Nurse Educ Today. 2016;45:206—11. https://doi.org/10.
1016/j.nedt.2016.08.011.

Maloney S, Paynter S, Storr M, Morgan P. Implementing student
self-video of performance. Clin Teach. 2013;10:323-7. https://
doi.org/10.1111/tct.12027.

Nicklen P, Keating JL, Maloney S. Student response to remote-
online case-based learning: a qualitative study. JMIR Med Educ.
2016;2:€3. https://doi.org/10.2196/mededu.5025.

NgL, Seow KC, MacDonald L, Correia C, Reubenson A, Gardner
P, Spence AL, Bunzli S, De Oliveira BIR. e-Learning in physical

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

therapy: lessons learned from transitioning a professional educa-
tion program to full elearning during the COVID-19 pandemic.
Phys Ther. 2021;101(4):pzab082. https://doi.org/10.1093/ptj/
pzab082.

Plummer L, Belgen Kaygisiz B, Pessoa Kuehner C, Gore S,
Mercuro R, Chatiwala N, Naidoo K. Teaching online during the
COVID-19 pandemic: a phenomenological study of physical
therapist faculty in Brazil, Cyprus, and the United States. Educ
Sci. 2021;11:130. https://doi.org/10.3390/educscil 1030130.
Misra V, Chemane N, Maddocks S, Chetty V. Community-based
primary healthcare training for physiotherapy: students’ percep-
tions of a learning platform. S Afr J Physiother. 2019;75:471.
https://doi.org/10.4102/sajp.v75i1.471.

Ambler SB. The debt burden of entry-level physical therapists.
Phys Ther. 2020;100:591-9. https://doi.org/10.1093/ptj/pzz179.
Shields RK, Dudley-Javoroski S. Physiotherapy education is a
good financial investment, up to a certain level of student debt: an
inter-professional economic analysis. J Physiother. 2018;64:183—
91. https://doi.org/10.1016/j.jphys.2018.05.009.

Stander J, Grimmer K, Brink Y. Learning styles of physiothera-
pists: a systematic scoping review. BMC Med Educ. 2019;19:2.
https://doi.org/10.1186/s12909-018-1434-5.

Paraskevopoulos E, Papandreou M. Physiotherapy clinical place-
ment during the COVID-19 pandemic. Educ Health (Abingdon).
2020;33:30-1. https://doi.org/10.4103/eth.EfH_175_20.
O’Connor A, McGarr O, Cantillon P, McCurtin A, Clifford A.
Clinical performance assessment tools in physiotherapy practice
education: a systematic review. Physiotherapy. 2018;104:46-53.
https://doi.org/10.1016/j.physi0.2017.01.005.

Sahu P. Closure of universities due to coronavirus disease 2019
(COVID-19): impact on education and mental health of students
and academic staff. Cureus. 2020;12:e7541. https://doi.org/10.
7759/cureus.7541.

Gagnon K, Young B, Bachman T, Longbottom T, Severin R,
Walker MJ. Doctor of physical therapy education in a hybrid
learning environment: reimagining the possibilities and navigat-
ing a new normal. Phys Ther. 2020;100:1268-77. https://doi.org/
10.1093/ptj/pzaa096.

Lockman AS, Schirmer BR. Online instruction in higher educa-
tion: promising, research-based, and evidence-based practices. J
Educ E-learn. 2020;7:130-52. https://doi.org/10.20448/journal.
509.2020.72.130.152.

European Region World Physiotherapy. 5th European congress
on physiotherapy education of the European region world physio-
therapy. 2020. https://kuleuvencongres.be/er-wcpt2020. Accessed
2 Sept 2021.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1080/10494820.2019.1579234
https://doi.org/10.1080/10494820.2019.1579234
https://doi.org/10.1136/bmjoq-2020-001107
https://doi.org/10.1016/j.msksp.2018.10.005
https://doi.org/10.1016/j.msksp.2018.10.005
https://doi.org/10.2196/mededu.5348
https://doi.org/10.2196/mededu.5348
https://doi.org/10.1186/s12909-019-1778-5
https://doi.org/10.1186/s12909-019-1778-5
https://doi.org/10.1111/nhs.12105
https://doi.org/10.1186/s40945-019-0059-2
https://doi.org/10.1186/s12909-016-0593-5
https://doi.org/10.1186/s12909-016-0593-5
https://doi.org/10.2196/jmir.2094
https://doi.org/10.2196/jmir.2094
https://doi.org/10.1016/j.nepr.2011.03.012
https://doi.org/10.1016/j.nepr.2011.03.012
https://doi.org/10.1016/j.nedt.2016.08.011
https://doi.org/10.1016/j.nedt.2016.08.011
https://doi.org/10.1111/tct.12027
https://doi.org/10.1111/tct.12027
https://doi.org/10.2196/mededu.5025
https://doi.org/10.1093/ptj/pzab082
https://doi.org/10.1093/ptj/pzab082
https://doi.org/10.3390/educsci11030130
https://doi.org/10.4102/sajp.v75i1.471
https://doi.org/10.1093/ptj/pzz179
https://doi.org/10.1016/j.jphys.2018.05.009
https://doi.org/10.1186/s12909-018-1434-5
https://doi.org/10.4103/efh.EfH_175_20
https://doi.org/10.1016/j.physio.2017.01.005
https://doi.org/10.7759/cureus.7541
https://doi.org/10.7759/cureus.7541
https://doi.org/10.1093/ptj/pzaa096
https://doi.org/10.1093/ptj/pzaa096
https://doi.org/10.20448/journal.509.2020.72.130.152
https://doi.org/10.20448/journal.509.2020.72.130.152
https://kuleuvencongres.be/er-wcpt2020

	Digital Entry-Level Education in Physiotherapy: a Commentary to Inform Post-COVID-19 Future Directions
	Abstract
	COVID-19 as a New Challenge for Physiotherapy Educators
	The Effectiveness of Digital Education in Physiotherapy
	Online Open-Source Platform
	Online Teaching
	Virtual Learning Experiences

	The Perception of Users Towards Digital Education
	Development of Online Education
	Provision of Online Learning
	Online Instruments to Support Learning

	Barriers of Digital Education that Emerged During COVID-19
	Unresolved Dilemmas
	Future Perspectives of Digital Education

	Conclusion
	References


