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ABSTRACT

Introduction: Once considered a supplement to traditional teaching approaches, digital tools now
play a pivotal role in building core clinical competencies. This study aims to explore staff and
student experiences of navigating the challenges of teaching and assessing clinical skills using
digital technology. It also aims to provide insight into what skills, or aspects of skills, may be best
suited to digitally enhanced teaching, thereby advancing the future of health science education.
Methods: This qualitative study comprises the second phase of data generation for a
mixed-methods research project entitled DEPTH (Digitally Enhanced Practical Teaching in Health
Science). Health science staff and students expressed interest in taking part in the current study
during the first stage of data collection. Qualitative data was collected in January 2022 through
semi-structured group interviews and individual semi-structured interviews. An interpretivist
qualitative research design underpinned by a critical realist epistemological position was used.
Themes were generated following Braun and Clarke’s 6-step process for reflexive thematic analysis.
Results: Overall, 10 staff and 8 students across 11 health science disciplines participated in this
research. Fourteen hours of transcripts were analysed and 4 themes generated. Our findings highlight
the suitability of digitally enhanced teaching for low-stake skills requiring visual and auditory training,
while skills requiring tactile training require in-person practice to build student competency.
Importantly, our findings indicate a desire for increased remote teaching. While our work was not
specifically aimed at documenting experiences related to the Covid-19 pandemic, all participants had
lived experience teaching or learning during the pandemic and many spoke specifically about this.
Conclusions: The timing of this paper captures a novel moment in the history of clinical
pedagogy. Staff and students advocate for the continued integration of technology into health
science education generally, and clinical skills teaching specifically. For this to be successful,
judicious selection of methods, skills, skill components and technology, that can be appropriately
mapped onto specific learning outcomes, is required.

KEY MESSAGES

1. Staff and students expressed a desire for more hybrid teaching of clinical skills but are
sceptical about the suitability of skills, or aspects of skills, for remote teaching.

2. Clinical skills requiring auditory and visual training can effectively be taught using digital
tools while skills requiring haptic awareness and manual dexterity necessitate in-person
practice to consolidate learning.

3. The findings from this paper informed the development of an online, open-access, educational
resource to support staff and students in maximising technology to support practical skill
acquisition.

Introduction

Technology supports a variety of flexible teaching
approaches [1] that are ‘on-line and off-line, on-site
and off-site, synchronous and a-synchronous, formal
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and informal, vocational and recreational and more’
[2]. Although technology has become a well-established
tool for teaching clinical skills in third-level education
(i.e. higher level institutes, universities and colleges)
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[3-5], technology has traditionally been considered a
supplement to traditional classroom-based learning
rather than an alternative [6]. Digital tools became
essential in facilitating remote learning at the onset of
the Covid-19 pandemic, and they supported the teach-
ing of core clinical competencies required for comple-
tion and accreditation of health science degrees. This
included soft skills (i.e. cognitive, behavioural and
affective competencies that enable one to work well
with others e.g. problem-solving, perspective taking,
communicating) and hard skills (i.e. objective and
guantifiable competencies that demonstrate technical
skill, gained through training, experience or practice
e.g. patient assessment and treatment, laboratory tests).

The pivot to remote practical skills teaching pre-
sented challenges for those who teach and those who
learn [7]. Previous research, much of which was con-
ducted in the early stages of the Covid-19 pandemic,
revealed that students in the health sciences felt dis-
advantaged by remote clinical skills teaching and
missed in-person practice [8,9], which they believed
was critical for building skill competency [10,11].
Approximately 42% of students believed practical
skills were not suited to distant learning, while 75%
felt practical skills should be taught in clinical envi-
ronments [6]. Furthermore, almost 75% students
reported not feeling confident practicing the skills
they learnt remotely in a clinical setting [6]. Indeed,
some educators deemed distant teaching of practical
skills an inadequate substitute for in-person learn-
ing [12].

Although research into attitudes towards online
learning increased at the onset of the pandemic
[6,11,13-15], there remains a dearth of literature on
the experiences of overcoming the challenges to
acquiring and assessing clinical skills using digital
technology. While there is evidence that digital tools
successfully support the teaching of some soft skills
[16-19] less is known about whether clinical skills, or
aspects of skills, are suited to distant learning or
what form of technology is best suited to practical
clinical skill acquisition [7]. For example, educators
have expressed concerns around the feasibility of
developing technical skills (e.g. setting up and trou-
bleshooting experiments) in virtual labs [20] and col-
lecting a holistic patient history virtually using a
webcam in the absence of non-verbal communica-
tion [8]. However, much of the research to date on
attitudes towards the acquisition of clinical skills
using technology has been collected using
cross-sectional survey designs [9,11,13,14,21]. This
method, while informative, limits the ability to
explore factors influencing participant beliefs and

the evolution of attitudes as universities learn to
adapt to new teaching methods. They are also lim-
ited in their ability to explore in depth why skills, or
aspects of skills, were perceived as unsuitable for
remote learning [7,22].

Previous research findings indicating that online
education is viewed negatively by students may be
associated with the treatment of online education as a
substitute to traditional education and perhaps conse-
quently considered an inferior teaching method. In the
post pandemic era, students and staff are now largely
in favour of a blended teaching approach [23,24].
Within the health sciences, whether to - and if so,
how best to - support blended learning for practical
skill acquiral is an understudied area of education
research [7]. This research gap, coupled with negative
attitudes towards remote practical teaching during the
pandemic, may lead those who teach and those who
learn to disregard the potential educational value of
technology in this area. A necessary step to inform the
future of health science education is to therefore learn
from the experience of staff and students who have
taught and learned clinical skills with the help of dig-
ital technologies.

Objectives

Recent years have seen educators revisiting and rede-
veloping their approaches to practical skill teaching
[20]. As they harness their learnings from the pan-
demic years, new technologies become available and
various pedagogies are trialled. This study primarily
aims to explore the experiences of university students
and educators when navigating the teaching and
assessment of core clinical competencies using digital
technology and understand how this teaching effects
students’ learning experience. A secondary objective is
to identify the skills, and components of skills, suited
to distance or digitally enhanced teaching.

Method
Design

The current study is the second phase of data genera-
tion for a mixed-methods research project entitled
DEPTH (Digitally Enhanced Practical Teaching in Health
Science).

Qualitative research facilitates an in-depth investiga-
tion of a phenomenon through exploration and consid-
eration of multiple perspectives [25]. Thus, we used an
interpretivist qualitative research design underpinned
by a critical realist epistemological position that



encourages listening and learning from various lived
experiences to understand a  phenomenon.
Semi-structured interviews were used to generate data.
Transparency in reporting was ensured using standards
for reporting qualitative research checklist [26] (see
supplementary materials). Ethical approval was granted
by Trinity College Dublin's School of Medicine Research
Ethics Committee [Application Number: 20210604].

This research benefited from public and patient
involvement (PPI) in the form of a student advisory
group (SAG). A call for health science student to vol-
unteer with a SAG for the DEPTH project took place in
September 2022; a promotional flyer was shared via
email with class representatives, on social media plat-
forms (e.g. Instagram, Twitter), and physically posted in
health science faculty buildings. The SAG comprised of
12 1%-3-year health science student volunteers, from
a range of health science disciplines (e.g. medicine,
nursing, pharmacy). Consistent with our methodologi-
cal approach, the SAG was involved at all stages of
this work in an advisory capacity. Their feedback was
used to inform and consolidate the authors’ work as
the project progressed.

Sample

The first phase of this research project consisted of
an online survey for health science staff (i.e. educa-
tors) and students. Phase one recruitment for the
online survey involved distributing a promotional
flyer advertising the study on the social media plat-
form Twitter. Emails were also sent to staff and stu-
dents in the Faculty of Health Sciences in Trinity
College Dublin. Staff and students were eligible to
take part in the current study if they (1) completed
the online survey comprising phase one of the proj-
ect; (2) taught or studied a health science subject,
and (3) were based in a third level institution, in
Ireland or abroad.

When completing this survey, participants were
invited to provide their email address in an open-text
box if they were interested in taking part in phase two
(i.e. the current study involving interviews). Of the 60
survey participants that expressed an interest in phase
two, 30 were invited to take part using non-probability
purposive sampling. This method of sampling was
used to ensure a representative sample of health sci-
ence disciplines and to facilitate discussion among
multiple perspectives, enriching data collected and
reducing likelihood of bias.

Of the 30 people contacted via email with a par-
ticipant information leaflet and consent form, writ-
ten consent was received from 18 participants (10
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staff, 8 students). Participants were affiliated with a
range of third level institutes across Ireland and
Australia.

It's important to note that the timing of this study
is such that those invited to interviews would have
experienced teaching and learning during pandemic
related restrictions, which we expected to provide rich
experiences from which we could learn how to sup-
port future teaching. While this research aimed to gain
information on participant’s experiences of a topic (i.e.
digitally supported practical teaching in the health sci-
ences), experiences were not limited to a specific
period in time (i.e. during the pandemic). While it was
expected that participants would draw on their expe-
rience gained during the pandemic, we welcomed par-
ticipants with experiences gained before and after the
Covid-19 pandemic.

Procedure

A previously published literature review [7] from the
DEPTH project informed the development of an inter-
view guide (see Figure 1). The SAG piloted the inter-
view guide prior to data collection and minor edits
were made accordingly. The interview guide comprised
of open-ended questions. Additional prompts and
exploratory questions were used at the discretion of
the interviewer to clarify detail and encourage further
elaboration of topics.

Where participant availability did not align with
that of other participants, the option to take part
via a semi-structured individual interview was pro-
vided, otherwise group interviews were used. This
provided flexibility while also supporting the meth-
odological approach given that individual interviews
would provide in-depth perspectives while group
interviews would facilitate an interactive exchange
of diverse opinions and experiences [27]. Student
and staff group interviews were conducted sepa-
rately to provide a safe and non-confrontation space
for disclosure. Two staff group interviews, compris-
ing three participants each, and two staff individual
interviews were carried our lasting 60 — 90 min each.
Due to conflicting student schedules during a busy
time in the academic year, one group interview
(n=2), and six individual student interviews were
carried out, lasting 60min each. The five items
underpinning information power in qualitative
research [28] were considered in relation to data
saturation, and both authors collaboratively agreed
data saturation was reached by the final staff and
student interviews when no new codes were gener-
ated [29].


https://doi.org/10.1080/07853890.2023.2256656

4 €> A OBRIEN AND C.FORDE

Figure 1. Interview guide used.

Interviews were audio-recorded with participants’
verbal consent using a dictaphone. Audio-recordings
were immediately uploaded to a secure online storage
system, where they will be stored securely for 7years.
Original data was deleted from the recording device.
Interviews were transcribed verbatim with identifiable
information redacted. Participant pseudonyms were
created to ensure participant confidentiality.

As this work requires researchers to remain reflexive
and to consider how their background and experience
informs their perspectives the following personal detail
is provided on the authors: AOB conducted the inter-
views online via Zoom between December 2021 -
January 2022. AOB is a research assistant with an MSc
in Clinical Health Psychology and experience in quali-
tative research methods. CF is the principal



investigator and developed the protocol for DEPTH. CF
is a physiotherapist with a full-time academic position.
CF runs a postgraduate online course for clinicians and
teaches practical skills with support from digital tech-
nology. During the course of study development and
data generation, the authors continuously reflected on
their positions and perspectives, considering how
these evolved and interacted over time, with an acute
awareness of how such perspectives might influence
the research process.

Analysis

Data analysis followed Braun and Clarke’s 6-step itera-
tive process of reflexive thematic analysis (TA) [30]
using software package NVivo 12 (QSR International,
Australia). In line with our critical realist positioning, an
inductive approach to reflexive TA was used as it is “a
theoretically flexible method” [30]. This approach
enabled us to capture the breadth of experiences
across a diverse sample, ranging in location of study
(i.e. country), discipline and year group. This bottom-up
approach, which used open questions and prompts,
enabled participants to share experiences that were
personally meaningful to them, without being limited
by theoretical pre-conceptions that may arise from a
top-down approach to data generation [31]. This

ANNALS OF MEDICINE € 5
approach has also been used in other qualitative
research of digitally enhanced learning [32,33].

The six steps are as follows: firstly, both authors
engaged in data familiarisation by reading and
re-reading transcripts and noting down early impres-
sions. Secondly, both authors independently generated
initial codes by meaningfully and systematically assign-
ing meaning to the data. Codes were discussed
between researchers through investigator triangulation
to ensure credibility of final codes [34]. Thirdly, codes
were collated into candidate themes. Next, before can-
didate themes could progress towards becoming
themes, they were discussed, reflected upon and
adjusted accordingly with a team of experts (N=2)
from the university’s Academic Practice, (i.e. employees
of Academic Practice, with a background in online
education, specifically employed to support academics
in pedagogical research and practice). The team of
experts tested the candidate themes for referential
adequacy by returning to the raw data. This process of
peer-debriefing (i.e. comparing notes on codes and
candidate themes, discussing differences and reaching
agreement on the final interpretation of meaning [35])
informed the refinement and naming of the final
themes, carried out by the first author. An example of
the mapping and interpretation of codes to themes is
illustrated in Figure 2, inspired by Ritchie and Spencer’s

Figure 2. Example of the mapping process between codes and theme.
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framework analysis model [36]. Finally, appropriate
quotes were selected for reporting and discussion of
findings. The authors kept a reflective journal to use as
a tool to explore thoughts and perceptions arising
throughout data collection and analysis.

Results

The final sample included 10 educators (representing 7
health science disciplines) and 8 students (across 3year
groups representing 6 health science disciplines).
Participant characteristics are detailed in Table 1. Staff
positions and experience varied from professional to
academic staff at various levels (i.e. lecturer, professor
etc). Details on the positions staff members held is not
disclosed to protect anonymity.

Four themes were generated using the process of
reflexive TA. These themes are mapped onto the study
research objectives and presented alongside their cor-
responding codes in Table 2.

Research objective 1: Explore the experiences of
university students and educators when
navigating the teaching and assessment of core
clinical competencies remotely, and how teaching
effects learning

Theme 1. Educators adapting what they know

The rapid onset of the pandemic required educators to
quickly adapt traditional teaching approaches for
distance learning. Many educators were anxious that

Table 1. Participant group characteristics (N=18).

Participant n n
Student 8  Staff 10

Gender
Female 6 9
Male

N
=

Discipline
Pharmacy
Nursing
Dentistry
Physiotherapy
Radiation Therapy 2
Medicine
Sport and Exercise Medicine
Human Nutrition and Dietetics
Speech and Language Therapy
Physiology
Learning Technology
Clinical Skills

N = =N
=

N =N = =

Degree
Undergraduate 7
Postgraduate

—_

Year of Study
st
2nd
3rd
Mature students

wwwN

Note. A mature student is defined as a student aged 23-years or older on
January 1st of the year of course commencement (37).

their knowledge of the technology available to them
was ‘so low level’ (Staff03) that they would struggle to
adapt to this new normal:

This took so much of our time, like the summer of 2020
for me was spent learning to move online. - Staff10

Training staff in using technologies ‘took a lot of
effort in the first few months’ (Staff07). Staff described
doing their best in a rapidly evolving situation and ini-
tially used familiar technologies to support students in
achieving learning outcomes. In time, some educators
wanted to further upskill, to understand and employ
the elements of good design in their digital learning
resources, but struggled to do so:

What | find frustrating is | have a picture of how good
it could be and | don't know how to make it because |
don’t have the money or the time or the resources or
the institutional support to actually do that. - Staff03

Many educators were surprised at their ability to
swiftly and successfully adopt new digital tools into
their teaching. It was unanimous among staff and stu-
dent participants that technology should not be inte-
grated into practical skill teaching solely because it is
available, but to support specific learning outcomes in
skill acquisition and competency. Introducing technol-
ogy because it is ‘flashy and shiny and cool’ (Staff03)
was described as having the potential to harm the
learning experience:

If technology is going to be used, it needs to be pro-
ductive... and not just there (because) you want to
bring in technology. — Student01, Nursing

Overtime, educators identified their passion and
commitment to teaching as a strength and began to
tailor technology to complement their teaching
approaches, rather than changing their teaching
approach to suit the technology:

| think, having not grown up with technology, then
you come up with solutions that are a blend. You've
got a whole other set of experience that you can kind
of weave into the technology, or vice versa. — Staff03

Staff became more confident that learning outcomes
could be met using simple technologies, such as
video-conferencing platforms and granting remote access
to software through shared screen features. The realisa-
tion that staff could adopt a step-wise approach reduced
their fear of using advanced technologies (e.g. simulations

and virtual realities) to achieve learning outcomes:

It's not about trying to push (teaching) forward into this
very sci-fi zone, it's just about really enhancing what we're
currently doing, and it's that balance of the relatively
low-tech approaches which can be really effective. — Staff02
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Theme 2. How we teach practical skills will
change

Participants described experiencing a movement away
from the ‘Socratic method’ (Student06, Medicine) of
teaching, as students were required to take responsi-
bility for their learning and use online materials to
learn practical skills independently. Students advise
ensuring open pathways of communication with teach-
ers will improve opportunities for active learning:

| think especially now after the pandemic, they should
try and do ... a total rehaul or switching around of
what’s online, what'’s in-person... | think for most peo-
ple, not only teaching wise, but what'’s better for them,
for their social life, their family life, is to give them a
chance to do blended learning. - Student03, Pharmacy

Opportunities presented by digital technologies con-
tinue to grow as technology improves and further
secures its place within the healthcare setting. Educators
agree that practical skill teaching ‘should be incorporat-
ing’ (Staff06) technology and stay up-to-date with the
latest advancements in medical education. It was unan-
imous among staff and students that blended learning
will best support practical teaching moving forwards:

A blended approach will be exactly what we need. We
need to learn from Covid ... We've learned a lot of
things | think that before we didn't do, and now you
say | am not going back to the old system... this is a
better approach. - Staff10

To further build on the momentum gained over
the past two years, educators are imagining new ways
to use technology to enhance practical skill compe-
tency, and are considering how advanced technolo-
gies could enable application of multiple soft and
hard skills concurrently:

We have something like SIM man which is used in
clinical skills. They're adapting the environment around
that so when using virtual reality or augmented gog-
gles, students can feel like they're actually in the hos-
pital or in the operating theatre. — Staffo4

Gamification is very interesting for me. You have your vir-
tual ward for the day, here’s your workload, and they
have to prioritise which patient you go to next, which
task do you do next... It's an interesting concept to make
it a bit fun, while it would also motivate them and
address very serious things — critically thinking, prioritiza-
tion, some of the procedural type skills. - Staff06

Theme 3. The integrity of online practical
teaching and assessment

The integrity of online assessment is described as a
‘major concern’ (Staff05) across health science

disciplines, as there is a lack of evidence-based research
informing standardisation of remote assessment prac-
tises. Educators felt individual responsibility to ensure
online skill teaching was delivered to a high standard,
despite an absence of online education strategies and
procedures within their school. Some staff struggled
with the pressure to uphold this high standard of
teaching when the workload of designing digital
resources went unrecognised and unappreciated both
internally (i.e. by students, the institution) and exter-
nally (i.e. by the public):

In college it was one thing, but the general public,
well, it was really a bit upsetting ... Just to provide
one hour of lecturing, it was like 6hours of recording
and editing and people did not realize that so they
were like ‘oh we're paying just to have people sit
around in their place and do nothing' - Staff09

However, some staff believed technology intro-
duced standardisation of assessment methods, facili-
tating equity and fairness in exam procedures
previously based on real-world patient presentation
that could vary in complexity between individual stu-
dent assessments:

We made standardised patients so that everybody got
asked the same questions at the same time which is
something we couldn't do (with real patients). Now
that Covid is over, we're saying actually that works so
well, and is a lot fairer. — Staff01

Both staff and students felt that online or recorded
video demonstrations of skills were on par’ (Staff06) to
in-person exams. Students felt confident that approaches
used (e.g. remote proctoring software) upheld written exam
integrity as it ensured that remote examinations aren't just
being completely skewed by everyone doing open book
exams... it's pretty much exactly the same as a regular
in-person exam'’ (Student07, Physiotherapy). Similarly, assess-
ment of virtual OSCEs on videoconferencing platforms was
described as ‘very similar to what you would do in-person’
(Student03, Pharmacy), while a recorded practical enabled
students to demonstrate skill acquisition —‘you have to per-
form it and you're either going to get it or youre not'
(Student02, Sport and Exercise Medicine).

Some laboratory-based skills could be assessed
remotely by examining outcomes rather than proce-
dures, for example pipetting:

When you do some protein assay, if the replicates are
really close together you can tell the student has the
pipetting skills acquired. — Staff09

Despite its suitability for assessing low-stake soft
skills, participants agreed that remote assessments could
not substitute the integrity of in-person assessment for



high-stake skills. It was felt that in-person assessment
was necessary to ensure competency in high-stake skills
required for degree completion and accreditation.

Research objective 2: Identify the skills, and
components of skills, suited to distance or
digitally enhanced teaching

Theme 4. Layers of multi-faceted skills can be
taught online

Participants agreed that students often theoretically
knew and technically performed individual skills learnt
online very well. Core competencies were described as
‘multi layered’ and ‘multifaceted’; participants described
the teaching and learning of layers of skills, or
low-stake skills (e.g. communication and history tak-
ing), as appropriate for online environments:

| suppose all the pieces of the puzzle, in terms of the
individual skills that make-up that big piece of han-
dling a case load and managing that working environ-
ment, | think you can go after the overwhelming
majority of those individuals skills with the use of, or
help of, technology. - Staff02

Ideally an OSCE (Objective Structured Clinical
Examination) should be in person, but there are plenty
of stations that could be adapted and you could have
a virtual OSCE. - Staff04

Students noted that there was a need for distinct
tailoring when teaching skills that are applied to both
in-person or online interactions:

We're all taught how to communicate with someone
face-to-face... there’s definitely a difference between
how you communicate with others in-person and
online, and you have to allow for things such as the
lag in response between your voice and your body
language, people’s reactions... — Student08, Pharmacy

However, most participants reflected that students
struggled when applying individual skills they learnt
online to real-life scenarios that required application of
multiple skills simultaneously. This was thought to
result from the holistic application of individual skills,
for example the ‘clinical reasoning...the reading
between the lines, reading the nonverbals, and putting
all of that together’ (Staff03). Similarly, when teaching
or assessing remotely, some staff struggled to facilitate
the acquisition of soft skills in public speaking and
teamwork. Educators therefore agreed that technology
‘complements’ traditional teaching methods (Staff06).

Clinical skills requiring visual and auditory feedback
could be effectively taught using visual and auditory
resources. Students felt confident performing ketone
analysis and auscultations after watching and listening to
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recorded online materials, and could build competency
in patient treatment through videoconferencing platforms:

When you're listening to heart sounds or trying to
locate the lugs or pleura, things like that, | feel it was
nearly easier using online resources rather than
in-person practicing because it's all very specific. -
Student07, Physiotherapy

We hooked the student up with a clinician via Zoom so
that the student would create their dosimetry that they
would normally create clinically or in the classroom... the
student shared their screen and talked them through the
plan they had produced, and then were assessed and
deemed competent digitally. — Staff08

Students struggled however to build confidence in
their knowledge of skills that were dependent on hap-
tic awareness and manual dexterity. Haptic training
was perceived as particularly difficulty as these skills
required familiarity with equipment, haptic and expert
feedback and in-person practice. The opportunity to
practice tactile skills in an educational environment
builds student confidence in performing the skill in a
clinical or laboratory setting:

There's a mechanical memory of your hands when you're
doing this action that you don't necessarily get when
you're at home watching on a laptop. | can do my best, |
can get similar instruments and try and practice. But
something about using hospital instruments and then a
tissue or a practice pad, there’s definitely a difference, and
you can tell. - Student06, Medicine

I've also tried some sort of software that is supposed to
be helping in teaching wet lab skills, it's teaching the pro-
tocol, but it's not teaching the skill itself... it can teach
you the order of the steps that you have to do... What is
also important, | think when you do wet lab is to mini-
mize spills, risks and things like that. So if you are not
actually doing the thing, you cannot learn how to pre-
vent that virtually. — Staff09

The importance of in-person practice was emphasised
by all participants, who agreed that to become
familiar with manual techniques, and navigate the
range of potential outcomes that arise in a clinical or
laboratory setting, in-person practice is essential.

Discussion

In response to an increased exposure to technology
enhanced teaching, this study aimed to explore the
experiences of key stakeholders (i.e. staff and students)
towards digitally enhanced practical teaching and
assessment, and identify components of clinical skills
suited to distance or digitally enhanced teaching.

This study aptured both positive and negative experi-
ences of digitally enhanced teaching and assessment,
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which is in line with the results of other similar studies
[38-41].0verall, those who teach and those who learn
were consistent in voicing a desire for practical skill acqui-
sition to be taught using a approach. This is not surpris-
ing and aligns with the universal design of learning which
promotes greater flexibility and multiple means of
engagement, representation and expression [42] which
can be achieved using a blended learning approach in
health science education [43]. The more pertinent ques-
tion this research addresses is what we can learn from the
experiences of our participants to inform future curricula.

Experiences of digitally enhanced teaching and
assessment

Educators were vulnerable in their admission of feeling
extrinsic and intrinsic pressure to maintain high stan-
dards of teaching during the acceleration of technol-
ogy enhanced teaching. This pressure is recognised as
coming from university culture, evolving student
demands and public expectations [44], and from one-
self. There is increased responsibility on educators to
continuously upskill and to demonstrate competency
in designing and developing digital resources to
achieve learning outcomes, leading to greater contri-
butions of personal time and effort in maintaining
high quality teaching. Despite this, participants felt
discouraged to uphold this high standard when their
institutions predominantly recognise and reward aca-
demic staff for their researcher output [45,46].

Those who teach and learn openly shared their
experience of working during the pandemic as a
period when they felt panic, frustration, monotony,
undervalued and even resentment, however as time
passed several positive experiences emerged leading
to feelings of relief, hope and opportunity. Going for-
ward, adapting digital technology into practical teach-
ing can take a more measured or stepped approach,
and leverage lessons from this experience. Through
shining a light on the perspectives of those with lived
experience, this research also highlights the risks of
poorly integrated digital technology into health sci-
ence education. We have graphically displayed our
results including the interplay between experience,
feelings expressed and tangible variables mentioned
by our participants in Figure 3.

Educators spoke of their hesitancy in integrating
advanced technology into their teaching methods. This
lack of self-efficacy and experience using advanced
tools can be explained by Regmi & Jones' theoretical
framework [22], which identified poor digital skills as a
teacher-level barrier to effective online learning. Lack of
digital skills and self-efficacy has continuously been
reported as a major barrier to the successful adoption
of digitally enhanced teaching [7,8]; indeed, an inverse
relationship between negative attitudes towards digital
tools and predicted proficiency has been reported [47].
However, our findings recognise the resilience, adapta-
tion and innovation educators demonstrated during
remote teaching. As they became more comfortable

Figure 3. Infographic illustrating main study results and the interplay between variables, experiences and processed as described

by participants.
Note. Themes are presented as the four cornerstones to experience.



and confident with basic technology, they were moti-
vated to further build a repertoire of digital skills and
continue successfully incorporating technology into
their clinical skills teaching. To do this successfully, edu-
cators felt it necessary to have institutional support,
and to take a step-wise approach to technological
integration.

The risks associated with poorly considered use of
technology in practical teaching were clearly expressed
by participants as part of this work. Feeling underval-
ued and frustration were experienced when technology
was poorly incorporated into teaching, highlighting a
need to consider curriculum development models and
incorporate student feedback into teaching practices.
Our findings suggest that in the post pandemic era this
involves a stepped process whereby educators initially
consider whether the learning outcomes can be better
facilitated using digital tools, they then introduce sim-
ple and familiar technologies (e.g. video-conferencing
platforms, remote access to software) to support learn-
ing outcomes before incorporating more advanced
technologies (e.g. simulation) if and when a teacher
feels confident in doing so, and if it will further consol-
idate learning. As academics incorporate new teaching
supports into their work, both institutions and students
can support this process by recognising small changes
towards better practices rather than expecting sudden
changes to high-tech solutions. This stepped approach
is represented in ‘Technology considerations’ in Figure
3. As depicted using double sided arrow, there is an
interplay between skill considerations, support and
technological considerations, however technological
considerations, while playing a central role, are pre-
sented in Figure 3 as somewhat removed from other
subject specific considerations. This central, yet slightly
removed representation reflects staff and students’ con-
cern that there needs to be a good ‘fit’ between a tech-
nology chosen to teach a skill and the skill or
component of the skill itself.

As represented under ‘Supports’ in Figure 3, educa-
tors achieve a step-wise process of technology integra-
tion by following a curriculum development model; an
example of this is demonstrated by Khamis and col-
leagues [16] who developed a methodological step-wise
model for simulation curriculum development in clini-
cal skills. Their approach was informed by Kern and
colleagues’ 6-step approach to medical education cur-
riculum design, principles of simulation design in med-
ical education, and expert feedback [48]. This model
details the steps necessary for curriculum development
(e.g. identify broad learning outcomes and measurable
objectives; individual assessment and feedback) and
how they can be mapped concurrently with simulation

ANNALS OF MEDICINE € 11
development. Using a step-wise approach to success-
fully integrate technology into health science education
should be incorporated into school strategies, along-
side the recommended theoretical models for curricu-
lum development across a variety of digital tools.
Universities should simultaneously provide and pro-
mote digital skills training among staff to support them
in adopting suitable technologies.

Skill components suited to digitally enhanced
learning

Alongside exploring and describing participant experi-
ences of digitally enhanced practical teaching, this
research aims to identify the components of clinical
skills that are suited to digitally enhance and/or dis-
tant learning. Perhaps the most important finding
from this research is that not only did staff and stu-
dents describe adapting quickly to digitally enhanced
skill teaching, they found it successfully facilitated the
acquisition of low-stake skills. This qualitative finding is
supported by meta-analyses of experimental research
designs [5,18]. Indeed, a Cochrane review found
patient simulations can improve student skill acquisi-
tion (of both soft and hard skills) over traditional
means and are a teaching tool students enjoy interact-
ing with [18].

Thus, this paper further advances knowledge gained
from quantitative research by enhancing understand-
ing of why some skills may be more suited to digitally
enhanced teaching. Participants reported that digital
tools facilitate competency in practical skills requiring
visual and auditory training, often taught with the
support of videos, online demonstrations and simula-
tions. Students can gain exposure to sounds or images
needed in their training through an array of digital
resources, however consolidation of competencies
requiring tactile sensations or haptic awareness may
be more difficult without physical practice and feed-
back. To put this finding in context, an example of a
skill requiring auditory training is auscultation. Some
skills involving haptic training are palpation, passive
movement of joints, locating bony landmarks, assess-
ing skin texture and obtaining a pulse. Visual training
is required to read medical images, assess gait, and to
analyse biological materials.

Learning a skill is often described as a layering pro-
cess, as the adage ‘see one, do one, teach one’
describes. In our work students and staff described the
use of technology as having the potential to improve
two of these layers with staff taking time to ensure
pre-recorded demonstrations were of a high quality
(‘see one’), and students being afforded the ability to
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make mistakes during simulations as they practiced
skills (do one’). With a blended approach, educators
and students may consider the layers that exist in the
process of learning a skill and whether technology can
be used to enhance one or more of those layers.

It is clear that educators want to incorporate what
they've learnt over the course of the pandemic to con-
tinue improving future practical skill teaching. This
also involves acknowledging and rejecting unsuccess-
ful approaches. Despite the prevalence of negative
attitudes towards online or distant skills teaching cap-
tured by cross-sectional studies and reviews [15,22], an
important finding of this qualitative paper is that stu-
dents welcome hybrid or blended education with
open arms. This is of particular importance as clinical
skills teaching has traditionally been perceived as
unsuitable for digitally enhanced teaching. This paper
thus advances the evidence base around digitally
enhanced clinical skills teaching and skill suitability for
remote teaching. This paper also highlights the risk
associated with poor use of technology in practical
teaching and details processes which can help avoid
or reduce such risks. This paper contributes a new
insight as it indicates that moving forwards, clinical
teaching can continue to evolve to incorporate digital
tools and enhance the learning experience in ways
previously unimagined pre-Covid-19. Specifically,
teachers are considering different ways to incorporate
digital tools into the learning environment and bring
enjoyment to the learning experience (e.g. Staff06
shares a desire to explore gamification and Staff04
mentions creating virtual realities of clinical environ-
ments). Learning is thus moving away from traditional
methods towards something new and exciting; per-
haps advancements would not have been so quick or
readily accepted had the pandemic not happened.

The timing of this paper therefore captures a novel
moment in the history of clinical pedagogy. The stepwise
approach under ‘technological considerations’ depicts
how initially using more familiar technological solutions
to reach learning needs can lead to the eventual adapta-
tion of more suited or perhaps more complex technolog-
ical supports. This paper captures the experiences of staff
and students at an exciting moment where the integra-
tion of technology into practical teaching is moving from
basic to more advanced in response to student feedback
and parallel change in the delivery of health care. Finally
those who teach are encouraged to examine aspects of
the skills they teach, in particular what senses are
required, as well as whether aspects of that learning can
be layered and certain layers supported by technology,
as an important variable in the decision to use digital
technology to support learning.

Strengths and limitations

There are strengths to this research study that support
its advancement of knowledge on this topic. This
research is required to help inform and ground future
curriculum development and a strength of our work is
that it was performed at a time where reflection was
possible, after the Covid-19 pandemic. Qualitative
research exploring these experiences will enable those
who design, develop and teach to effectively navigate
alternative teaching approaches and use
evidence-informed research when selecting appropriate
methods to support practical skill teaching.

The researchers ensured rigor throughout each
stage of data-collection and analysis through
peer-debriefing with a team of experts and use of
reflective journals. Quota non-probability sampling
was employed to target participants (e.g. mature stu-
dents) to ensure a representation of the student body,
combat bias and to explore a range of perspectives
across many health science disciplines. Another key
strength of this paper is that the findings informed the
development of an online, educational resource (OER).
This OER is an online, open-access, evidence-informed
tool that guides educators in selecting appropriate
digital tools for soft and hard skill acquisition. It facili-
tates wider reach and impact of these research find-
ings and can be accessed on the National Forum’s
National Resource Hub, under ‘DEPTH’ [49] after regis-
tration with the platform, which is free of cost.

As part of our interpretation, we have developed an
infographic outlining the main findings of our study
and how they can be used to support student success
(Figure 3). This infographic is not intended to function
as a guide to developing or adapting course material,
but rather to communicate our findings in a concise
manner, displaying the numerous considerations in the
area of technology supported practical teaching.

Study limitations are that many participants were affil-
iated with one Irish university, which may have impacted
findings, and that naturally, all participant responses refer-
enced the Covid-19 pandemic as this period was when
much experience in digitally enhanced practical teaching
was gained. Despite this, this paper focuses on utilising
this period as a building block to enhance and advance
clinical teaching moving forwards. Future research that
aims to explore the use of a single digital tool to support
the acquisition of a specific clinical skill may benefit from
applying a theoretical model (e.g. The Dreyfus Model of
Skill Acquisition) to understand how use of a digital tool
supports a learner’s progression from novice towards skill
mastery. While this model is a useful and appropriate
model for describing competency progression, employing



a similar model would not have been suitable for our
study which explored perceptions of digital tools gener-
ally, and their use supporting the acquisition of a plethora
of clinical skills across multiple health science disciplines.

Conclusion

This research recognises that digital education has an
important place in health science education, with a
strong consensus among stakeholders that blended skill
teaching is the way forward. Staff and students agree
that the pandemic will positively impact future practical
skill learning, as layers of multifaceted skills have suc-
cessfully been adapted for remote teaching and there is
an increase in technology use both in the classroom
and clinical teaching sites. Educators however feel
extrinsic pressure to support students in achieving core
competencies without acknowledgement or consider-
ation of the time required to learn and maximise new
technologies. The risks of poor use of technology in
practical teaching include staff and student experiences
of frustration and feeling undervalued. Experiences of
hope, opportunity and excitement were also expressed
with clear potential to support student success through
enriching teaching with digital technology. Thus, to
maintain and advance the progress of digital education,
previous experience teaches us that there is a need for
support in maximising digital tools and the opportuni-
ties they present;there is also a need to consider several
skill traits and technology traits.

Our results concur with previous research stating that
there is a place for technology in practical health sci-
ences teaching [50-52], however in learning from the
experience of staff and students, we add both a note of
caution and of anticipatory excitement going forward.
We illustrate the main considerations in this area, as well
as the important interplay between them. We propose
that considering the role of technology in practical teach-
ing demands iterative stepped and multifactorial consid-
erations. Our work gives a platform to student voices
who are expressing a desire for teaching practices to mir-
ror technological advances that they see in health care
settings and use in their daily lives, while also hearing
staff who express concerns about maintaining high levels
of academic integrity in their work while also demon-
strating innovation and creativity in advancing their ped-
agogical practices with the support of technology.

Acknowledgements

Our sincerest thanks to the participants who gave their time
to our research project. We gratefully acknowledge the many
contributions of the DEPTH student advisory group in the

ANNALS OF MEDICINE 4> 13

piloting of the interview guide and to Trinity College Dublin’s
Academic Practice team for their contributions. We wish to
acknowledge and sincerely thank Ms Mary Chacos, Ms Mary
O'Neill and Assistant Professor Ann Nolan whose insight, feed-
back and contributions to the design and development of the
Online Education Resource were invaluable. This research was
funded by the National Teaching and Learning Forum as part
of the Strategic Alignment of Teaching and Learning
Enhancement (SATLE) funding in higher education [9031770].

Authors contributions

CF is responsible for conceptualisation of the study and the
overall design. AOB designed the data collection tool and
was responsible for data collection. Both authors contributed
to the analysis. AOB is responsible for manuscript writing
and preparation. CF provided critical feedback during manu-
script preparation and approved the final manuscript.

Disclosure statement

No potential conflict of interest was reported by the
author(s).

Data availability

A completed Standards for Reporting Qualitative Research
(SRQR) checklist is available in the supplementary materials.
Participants did not consent to having their data shared on
an open repository.

Funding

This work was supported by the National Forum for
Enhancing Teaching and Learning in Higher Education under
grant number 9031770.

ORCID

Annie O'Brien
Cuisle Forde

http://orcid.org/0000-0003-0056-6752
http://orcid.org/0000-0001-9961-6144

References

[1] Beatty B, ed. Values and principles of hybrid-flexible
course design. London (UK): EdTech Books; 2019.

[2] Cohen A, Ngrgard RT, Mor Y. Hybrid learning spaces—
design, data, didactics. Brit J Educ Technol. 2020;51(4):1-
16. Wiley Online Library doi: 10.1111/bjet.12964.

[3] Pei L, Wu H. Does online learning work better than of-
fline learning in undergraduate medical education? A
systematic review and meta-analysis. Med Educ Online.
2019;24(1):1666538. doi: 10.1080/10872981.2019.1666538.

[4] US. Department of Education, Office of Planning,
Evaluation, and Policy Development, Evaluation of
Evidence-Based Practices in Online Learning: A
Meta-Analysis and Review of Online Learning
Studies, Washington, D.C., 2009.


https://doi.org/10.1080/07853890.2023.2256656
https://doi.org/10.1111/bjet.12964
https://doi.org/10.1080/10872981.2019.1666538

14 €» A.O'BRIEN AND C. FORDE

¢

[5] McCutcheon K, Lohan M, Traynor M, et al. A systematic

(6]

(7]

(8l

[

[10]

(11l

[12]

[13]

[14]

[15]

[16]

(171

[18]

review evaluating the impact of online or blended
learning vs. face-to-face learning of clinical skills in un-
dergraduate  nurse  education. J Adv  Nurs.
2015;71(2):255-270. doi: 10.1111/jan.12509.

Abbasi MS, Ahmed N, Sajjad B, et al. E-Learning percep-
tion and satisfaction among health sciences students
amid the COVID-19 pandemic. Work. 2020;67(3):549-
556. doi: 10.3233/WOR-203308.

Forde C, OBrien A. A literature review of barriers and
opportunities presented by digitally enhanced practical
skill teaching and learning in health science education.
Med Educ Online. 2022;27(1):2068210. doi: 10.1080/
10872981.2022.2068210.

Reinhart A, Malzkorn B, Déing C, et al. Undergraduate
medical education amid COVID-19: a qualitative analysis
of enablers and barriers to acquiring competencies in
distant learning using focus groups. Med Educ Online.
2021;26(1):1940765. doi: 10.1080/10872981.2021.1940765.
Yan CS, Vasanthi RK, Subramaniam A. Physiotherapy
students’ perceptions of e-Practical learning on achiev-
ing learning outcomes-a pandemic perspective. Int J
Learn Teach Educ Res. 2022;21(4):355-364. doi: 10.
26803/ijlter.21.4.20.

Khalil R, Mansour AE, Fadda WA, et al. The sudden tran-
sition to synchronized online learning during the
COVID-19 pandemic in Saudi Arabia: a qualitative study
exploring medical students’ perspectives. BMC Med
Educ. 2020;20(1):285. doi: 10.1186/512909-020-02208-z.
Muflih S, Abuhammad S, Al-Azzam S, et al. Online
learning for undergraduate health professional educa-
tion during COVID-19: jordanian medical students’ atti-
tudes and perceptions. Heliyon. 2021;7(9):e08031. doi:
10.1016/j.heliyon.2021.e08031.

Wallace D, Sturrock A, Gishen F. "You've got mail!": clin-
ical and practical skills teaching re-imagined during
COVID-19. Future Healthc J. 2021;8(1):e50-e53. doi:
10.7861/fhj.2020-0231.

Eltaybani S, Abdelhalim GE, Abdelgawad ME. Nursing
students’ and educators’ experience with e-learning
during a pandemic: an online survey. Nurs Forum.
2021;56(4):878-888. doi: 10.1111/nuf.12634.

Algudah NM, Jammal HM, Saleh O, et al. Perception
and experience of academic jordanian ophthalmolo-
gists with E-Learning for undergraduate course during
the COVID-19 pandemic. Ann Med Surg (Lond).
2020;59:44-47. doi: 10.1016/j.amsu.2020.09.014.

Bdair IA. Nursing students’ and faculty members’ per-
spectives about online learning during COVID-19 pan-
demic: a qualitative study. Teach Learn Nurs.
2021;16(3):220-226. doi: 10.1016/j.teln.2021.02.008.
Khamis NN, Satava RM, Alnassar SA, et al. A stepwise
model for simulation-based curriculum development
for clinical skills, a modification of the six-step ap-
proach. Surg Endosc. 2016;30(1):279-287. doi: 10.1007/
s00464-015-4206-x.

Kaltman S, Talisman N, Pennestri S, et al. Using technol-
ogy to enhance teaching of patient-centered interview-
ing for early medical students. Simul Healthc.
2018;13(3):188-194. doi: 10.1097/SIH.0000000000000304.
Kononowicz AA, Woodham LA, Edelbring S, et al. Virtual
patient simulations in health professions education:

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

systematic review and meta-analysis by the digital
health education collaboration. J Med Internet Res.
2019;21(7):e14676. doi: 10.2196/14676.

Liao F, Murphy D, Wu J-C, et al. How technology-enhanced
experiential e-learning can facilitate the development of
person-centred communication skills online for health-care
students: a qualitative study. BMC Med Educ. 2022;22(1):60.
doi: 10.1186/512909-022-03127-x.

Choate J, Aguilar-Roca N, Beckett E, et al. International
educators’ attitudes, experiences, and recommendations
after an abrupt transition to remote physiology labora-
tories. Adv Physiol Educ. 2021;45(2):310-321. doi:
10.1152/advan.00241.2020.

O'Doherty D, Dromey M, Lougheed J, et al. Barriers and
solutions to online learning in medical education - an
integrative review. BMC Med Educ. 2018;18(1):130. doi:
10.1186/512909-018-1240-0.

Regmi K, Jones L. A systematic review of the factors—
enablers and barriers-affecting e-learning in health sci-
ences education. BMC Med Educ. 2020;20(1):91. doi:
10.1186/512909-020-02007-6.

Killen C, Didymus L. Student digital experience insights
survey 2021/22: higher education findings Online: JISC,
analytics JD; 2022 Sept 6.

Anthony Jnr B. An exploratory study on academic staff
perception towards blended learning in higher educa-
tion. Educ Inf Technol. 2022;27(3):3107-3133.

Krueger RA. Focus groups: a practical guide for applied
research. California (USA): Sage Publications; 2014.
O'Brien BC, Harris IB, Beckman TJ, et al. Standards for
reporting qualitative research: a synthesis of recom-
mendations. Acad Med. 2014;89(9):1245-1251. doi:
10.1097/ACM.0000000000000388.

Barbour RS. Making sense of focus groups. Med Educ.
2005;39(7):742-750. doi: 10.1111/j.1365-2929.2005.02200.x.
Malterud K, Siersma VD, Guassora AD. Sample size in
qualitative interview studies: guided by information
power. Qual Health Res. 2016;26(13):1753-1760. doi:
10.1177/1049732315617444.

Saunders B, Sim J, Kingstone T, et al. Saturation in qual-
itative research: exploring its conceptualization and op-
erationalization. Qual Quant. 2018;52(4):1893-1907. doi:
10.1007/s11135-017-0574-8.

Braun V, Clarke V. Using thematic analysis in psycholo-
gy. Qual Res Psychol. 2006;3(2):77-101. doi: 10.1191/
1478088706qp0630a.

Braun V, Clarke V. Reflecting on reflexive thematic anal-
ysis. Qual Res Sport Exercise Health. 2019;11(4):589-
597. doi: 10.1080/2159676X.2019.1628806.

Gardner P, Slater H, Jordan JE, et al. Physiotherapy stu-
dents’ perspectives of online e-learning for interdisci-
plinary management of chronic health conditions: a
qualitative study. BMC Med Educ. 2016;16(1):62. doi:
DOI doi: 10.1186/5s12909-016-0593-5.

Ramos-Morcillo AJ, Leal-Costa C, Moral-Garcia JE, et al.
Experiences of nursing students during the abrupt
change from face-to-face to e-learning education
during the first month of confinement due to COVID-19
in Spain. Int J Environ Res Public Health. 2020;17(15):5519.
doi: 10.3390/ijerph17155519.

Denzin N. The fundamentals. An introduction to triangula-
tion. In: Rugg D, editor. UNAIDS monitoring and evaluation


https://doi.org/10.1111/jan.12509
https://doi.org/10.3233/WOR-203308
https://doi.org/10.1080/
https://doi.org/10.1080/
https://doi.org/10.1080/10872981.2021.1940765
https://doi.org/10.
https://doi.org/10.
https://doi.org/10.1186/s12909-020-02208-z
https://doi.org/10.1016/j.heliyon.2021.e08031
https://doi.org/10.7861/fhj.2020-0231
https://doi.org/10.1111/nuf.12634
https://doi.org/10.1016/j.amsu.2020.09.014
https://doi.org/10.1016/j.teln.2021.02.008
https://doi.org/10.1007/s00464-015-4206-x
https://doi.org/10.1007/s00464-015-4206-x
https://doi.org/10.1097/SIH.0000000000000304
https://doi.org/10.2196/14676
https://doi.org/10.1186/s12909-022-03127-x
https://doi.org/10.1152/advan.00241.2020
https://doi.org/10.1186/s12909-018-1240-0
https://doi.org/10.1186/s12909-020-02007-6
https://doi.org/10.1097/ACM.0000000000000388
https://doi.org/10.1111/j.1365-2929.2005.02200.x
https://doi.org/10.1177/1049732315617444
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.1191/
https://doi.org/10.1191/
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1186/s12909-016-0593-5
https://doi.org/10.3390/ijerph17155519

[35]

[36]

(37]

(38]

(39]

[40]

[41]

[42]

[43]

fundamentals. Geneva, Switzerland: UNAIDS; 2010; p. 12.
Available from: https://www.unaids.org/sites/default/files/
sub_landing/files/10_4-Intro-to-triangulation-MEF.pdf
Scharp KM, Sanders ML. What is a theme? Teaching
thematic analysis in qualitative communication research
methods. Commun Teach. 2019;33(2):117-121. doi:
10.1080/17404622.2018.1536794.

Ritchie J, Spencer L. The qualitative researcher’s com-
panion. Thousand Oaks (CA): SAGE Publications, Inc;
2023. Available from: https://methods.sagepub.com/
book/the-qualitative-researchers-companion.

Citizens Information Board. Third-level courses for ma-
ture students [Webpage]. 2022 Feb 24. Available from:
https://www.citizensinformation.ie/en/education/third_
level_education/applying_to_college/third_level _
courses_for_mature_students.html.

Stone D, Longhurst GJ, Dulohery K, et al. A multicentre
analysis of approaches to learning and student experi-
ences of learning anatomy online. Med Sci Educ.
2022;32(5):1117-1130. doi: 10.1007/540670-022-01633-7.
Lee T, Yoon SW, Fernando S, et al. Blended (online and
in-person) women’s health interprofessional learning by
simulation (WHIPLS) for medical and midwifery stu-
dents. Aust N Z J Obstet Gynaecol. 2022;62(4):596-604.
doi: 10.1111/ajo.13531.

Brockman RM, Taylor JM, Segars LW, et al. Student per-
ceptions of online and in-person microbiology labora-
tory experiences in undergraduate medical education.
Med Educ Online. 2020;25(1):1710324. doi: 10.1080/
10872981.2019.1710324.

Morton CE, Saleh SN, Smith SF, et al. Blended learning:
how can we optimise undergraduate student engage-
ment? BMC Med Educ. 2016;16(1):195. doi: 10.1186/
$12909-016-0716-z.

Garrison D, Anderson T, Archer W. Critical inquiry in a
text-based environment: computer conferencing in
higher education. Internet High Educ. 1999;2(2-3):87-
105. doi: 10.1016/51096-7516(00)00016-6.

Davis D, McLaughlin MK, Anderson KM. Universal de-
sign for learning: a framework for blended learning in

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

ANNALS OF MEDICINE 4> 15

nursing education. Nurse Educ. 2022;47(3):133-138. doi:
10.1097/NNE.0000000000001116.

Hamilton JE. Cash or kudos: addressing the effort-reward
imbalance for academic employees. Int J Stress Manage.
2019;26(2):193-203. doi: 10.1037/str0000107.

Bradforth S, Miller E, Dichtel W, et al. Improve under-
graduate science education: it is time to use
evidence-based teaching practices at all levels by pro-
viding incentives and effective evaluations. Nature.
2015;523(7560):282-284. doi: 10.1038/523282a.

Dennin M, Schultz ZD, Feig A, et al. Aligning practice to
policies: changing the culture to recognize and reward
teaching at research universities. CBE Life Sci Educ.
2017;16(4):es5. doi: 10.1187/cbe.17-02-0032.
Stemberger T, Konrad SC. Attitudes towards using digi-
tal technologies in education as an important factor in
developing digital competence: the case of Slovenian
student teachers. Int J Emerg Technol Learn.
2021;16(14):83-98. doi: 10.3991/ijet.v16i14.22649.

Kern DE, Thomas PA, Hughes MT. Curriculum develop-
ment for medical education: a Six-Step approach. 2nd ed.
Baltimore (MD): The John's Hopkins University Press; 2009.
O’Brien A, Forde C. DEPTH - Digitally Enhanced Practical
Teaching in the Health Sciences Ireland: National Forum
for the Enhancement of Teaching and Learning in
Higher Education; 2022 Sept 6. Available from: https://
my.opencourses.ie/course/view.php?id=95.

Zhao J, Xu X, Jiang H, et al. The effectiveness of virtual
reality-based technology on anatomy teaching: a
meta-analysis of randomized controlled studies. BMC
Med Educ. 2020;20(1):127. doi: 10.1186/512909-
020-1994-z.

Marcos-Pablos S, Garcia-Penalvo FJ. More than surgical
tools: a systematic review of robots as didactic tools for
the education of professionals in health sciences. Adv
Health Sci Educ Theory Pract. 2022;27(4):1139-1176.
doi: 10.1007/s10459-022-10118-6.

Guze PA. Using technology to meet the challenges of med-
ical education. Trans Am Clin Climatol Assoc. 2015;126:260—
270. https://www.ncbi.nlm.nih.gov/pubmed/26330687.


https://www.unaids.org/sites/default/files/sub_landing/files/10_4-Intro-to-triangulation-MEF.pdf
https://www.unaids.org/sites/default/files/sub_landing/files/10_4-Intro-to-triangulation-MEF.pdf
https://doi.org/10.1080/17404622.2018.1536794
https://methods.sagepub.com/book/the-qualitative-researchers-companion
https://methods.sagepub.com/book/the-qualitative-researchers-companion
https://www.citizensinformation.ie/en/education/third_level_education/applying_to_college/third_level_courses_for_mature_students.html
https://www.citizensinformation.ie/en/education/third_level_education/applying_to_college/third_level_courses_for_mature_students.html
https://www.citizensinformation.ie/en/education/third_level_education/applying_to_college/third_level_courses_for_mature_students.html
https://doi.org/10.1007/s40670-022-01633-7
https://doi.org/10.1111/ajo.13531
https://doi.org/10.1186/s12909-016-0716-z
https://doi.org/10.1186/s12909-016-0716-z
https://doi.org/10.1016/S1096-7516(00)00016-6
https://doi.org/10.1097/NNE.0000000000001116
https://doi.org/10.1037/str0000107
https://doi.org/10.1038/523282a
https://doi.org/10.1187/cbe.17-02-0032
https://doi.org/10.3991/ijet.v16i14.22649
https://my.opencourses.ie/course/view.php?id=95
https://my.opencourses.ie/course/view.php?id=95
https://doi.org/10.1186/s12909-
https://doi.org/10.1186/s12909-
https://doi.org/10.1007/s10459-022-10118-6
https://www.ncbi.nlm.nih.gov/pubmed/26330687

	Health science staff and student experiences of teaching and assessing clinical skills using digital tools: a qualitative study
	ABSTRACT
	Introduction
	Objectives
	Method
	Design
	Sample
	Procedure
	Analysis

	Results
	Research objective 1: Explore the experiences of university students and educators when navigating the teaching and assessment of core clinical competencies remotely, and how teaching effects learning
	Theme 1. Educators adapting what they know
	Theme 2. How we teach practical skills will change
	Theme 3. The integrity of online practical teaching and assessment
	Research objective 2: Identify the skills, and components of skills, suited to distance or digitally enhanced teaching
	Theme 4. Layers of multi-faceted skills can be taught online

	Discussion
	Experiences of digitally enhanced teaching and assessment
	Skill components suited to digitally enhanced learning
	Strengths and limitations

	Conclusion
	Acknowledgements
	Authors contributions
	Disclosure statement
	Data availability
	Funding
	ORCID
	References



