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Abstract

Background As digital learning becomes more prevalent and important in health professions education, learning
technologists play increasingly central roles in designing and delivering learning materials. However, little is
understood about the process by which learning technologists have integrated into the existing teaching and
learning ecosystem, and it seems that they remain marginal and undervalued. Our aim in this paper was therefore
to examine the process of interprofessional co-development of course materials as experienced by educators and
learning technologists.

Methods Our approach was qualitative, using individual semi-structured interviews (conducted between July
2021 to May 2022) to explore the working relationship between faculty and learning technologists. Transcripts were
analysed abductively.

Results We found that the attitudes of both faculty and learning technologists towards collaborating to drive digital
adoption in health professions education fell into two main themes: “embrace”and “replace” — and “conflict’, which
we present as a third theme. Our results revealed that faculty did not take an active and agentic role in developing
their digital practices in respect of education delivery. Learning technologists positioned themselves as a resource to
support faculty’s knowledge and skill gap in digital competence. There was an obvious power differential between
the two groups: learning technologists lacked agency and seemed in the position of servants to faculty masters. This
created barriers to effective collaboration.

Conclusions By examining the process of co-development of course materials by faculty and learning technologists,
we open up a space to examine the social, relational and organisational complexities associated with interprofessional
collaboration in digital health professions education. Our study also has important implications for guiding
educational policy to better position learning technologists to effectively collaborate with faculty and realise the
potential of digital health professions education.
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Background

There is increasing recognition and expectation that
teaching and learning technology (TLT) should be used
to improve the quality of teaching, student learning and
the student experience in universities and other post-
secondary education [1]. Online teaching and blended
learning have now been part of teaching in higher edu-
cation generally and health professions education (HPE)
specifically for nearly two decades [2-5]. Advances in
educational technology (EdTech) — the study, applica-
tion and implementation of learning and instructional
theories, practices and resources to improve learning and
performance [6] — have the potential to transform higher
education to deliver improved student experiences [7].
However, their actual implementation and adoption have
been inconsistent, leading to high levels of variation in
student learning experiences [8—10].

One reason for this variation is faculty digital com-
petence, or the ability to access and employ digital
resources for pedagogical purposes [11]. Teaching in the
online environment requires different competencies from
those in the face-to-face environment, particularly in the
areas of technology, facilitation and engagement [12—14].
However, studies suggest that educators are not always
willing to adopt digital tools [15], seeing them merely as
burdensome rather than helpful [16], and may feel under-
equipped to navigate digital tools due to perceived lack
of technical knowledge and time to acquire the necessary
skills and institutional support [17, 18].

One way in which institutions support educators is
to provide technical and pedagogical support, usually
from learning technologists (LT) [19, 20]. Tradition-
ally, the role of the LT has been to “provide a bridge
between the technologies and the ways in which they can
be used to support learning and teaching” [21]. LTs are
actively involved in managing, researching, supporting
or enabling learning with the use of learning technology,
combining expertise in EdTech and learning design, often
playing a ‘brokerage’ role [22], which usually requires
them to work closely with educators to create and deliver
digital learning. This relatively new working relationship
between educators and LTs is a form of interprofessional
collaboration, an active partnership between colleagues
with diverse backgrounds and distinctive professional
cultures [23].

However, little is understood about the process by
which LTs have integrated into the existing teaching and
learning ecosystem. The few studies that exist on this
topic suggest that while LTs play increasingly significant
roles in online content creation and delivery [24], their

role remains poorly defined, they are marginal institu-
tional actors [19], and they generally have limited vis-
ibility within the teaching and learning community [25,
26]. Moreover, the role of LTs can be considered a dis-
ruption to the system. Instead of teachers having sole
ownership of their modules and materials and work-
ing individually to create content, the responsibility and
ownership of online learning material are shared between
multiple stakeholders [27] who possess different catego-
ries of knowledge [28]. How this relationship between
teachers and LT is negotiated is poorly understood and
under-investigated.

Our aim in this paper was therefore to examine the
process of co-development of course materials as expe-
rienced by educators and LTs. We go beyond examining
faculty attitudes towards the use of EdTech to also focus
on the relationship between faculty and LTs. In doing so,
we “productively ask questions that explore the multifac-
torial circumstantial nature of introducing technology
into teaching and learning activities” [29]. Our ultimate
objective in doing so is to identify ways to realise the
potential of technology within medical education. In
doing so, we join a wider conversation within higher and
health professions education, where there has been an
increasing focus on the impact of digital education poli-
cies and practice on faculty, and a focus on building digi-
tal capability and developing digital practice [7, 30, 31].

Methods

This was a qualitative study using individual semi-struc-
tured interviews for data collection. We adopted a quali-
tative approach given our interest was understanding
rather than measuring [32]. Our study was underpinned
by social constructivism, acknowledging that reality is
socially constructed and context is important in the pro-
cess of knowledge construction and accumulation [33].

Study context

The study took place at one of Singapore’s three medical
schools, Lee Kong Chian School of Medicine (LKCMedi-
cine). The main mode of instruction at LKCMedicine is
Team-based Learning, which takes place within an inte-
grated eLearning ecosystem managed by a dedicated
Digital Learning (DL) team comprising learning technol-
ogists, animators and programmers [34]. Online learn-
ing materials are provided to students on digital learning
platforms for their self-study prior to class. The process
of producing these learning materials heavily involves
the DL team of LTs. Further, the study took place dur-
ing the COVID-19 pandemic, when all learning activities
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were required to be conducted virtually, which further
increased the DL team’s involvement in educational
activities.

Study background

The background to this study was a growing awareness
locally that many faculty seemed under-equipped to navi-
gate the digital tools considered necessary to develop and
use online learning materials. In an earlier and separate
study, we examined faculty self-efficacy using the TPACK
framework [35]. TPACK comprises several knowledge
domains, including domain-general and technology-spe-
cific aspects, that are relevant for teachers to implement
technology in teaching and learning processes [36]. We
used a previously published, self-report e-survey (Addi-
tional File 1) [37]. The survey responses indicated that
our faculty tended to rate themselves more highly in the
domains involving content and pedagogical knowledge,
but lower in the domains involving technological knowl-
edge (see Additional File 2). This information plus our
reading of the literature informed the research question
and interview questions for the current qualitative study
[38, 39].

Participants

We purposively sampled LKCMedicine core faculty
and LTs from the DL team. Both groups were included
so we could gain diverse perspectives on the usage of
digital tools for teaching purposes and explore the rela-
tionship between faculty and DL. Unlike quantitative
research, qualitative research does not predefine sample
size in advance. Rather, the final number of participants
is decided on the basis of the research question, those
interviewed (sample specificity), the nature of the data,
and the analysis approach [40]. However, as is common
in studies of this nature, we anticipated 12-20 interviews
would be sufficient [41]. We emailed potential interview-
ees from a range of levels of experience and content areas
to explain the purpose of the study. Interested partici-
pants were asked to contact the main researcher directly
by email and were then provided with more information
about the study.

Data collection

We designed a semi-structured interview schedule
to explore (a) faculty’s experience with and attitudes
towards digital tool usage, and (b) DL team members’
experience with and attitudes towards supporting faculty
in digital tool usage (see Additional File 3). The inter-
view schedule ensured consistency, but interviews were
iterative so the interviewer could adapt the questions to
the unique experience and role of each participant and
continue until the participant felt that they had shared
their experiences sufficiently. Open questions guided
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discussion as far as possible, supplemented by probes
where required. Data were collected using the Zoom
platform.

Data analysis

Interviews were digitally audio-recorded for later tran-
scription. Participants were anonymised during the tran-
scription process. Data management and coding were
managed manually, using Microsoft Word and Excel.
Data was analysed by abductive analysis, which is “the
active and interpretive process or processes research-
ers undertake with research evidence during a study
that leads to what sense is made, meanings assigned,
and from which new knowledge is presented” [42]. We
initially developed a coding template based on the con-
cepts of barriers and affordances often used to describe
digital tool adoption [16] and the diffusion of innovation
framework [43]. However, during the process of cod-
ing, we identified the recurring main themes of “replace’,
“embrace” and “conflict” in the data and decided to shift
from looking at knowledge and individual adoption,
to examining attitudes and faculty-DL collaboration in
more detail. Discrepancies between coders were high-
lighted and resolved through discussion.

Reflexivity

Qualitative research is dependent on the relationship
between the researcher and the research process [33,
44]. We considered our positions and relationships with
the data continually and critically in view of our different
inter-disciplinary backgrounds (SPH has a background in
biomedical research and is now a medical educator and
researcher. MR] has a background in molecular virology
and is now a faculty member in medical education. JAC
is a clinical and occupational psychologist established in
medical education and medical education research), and
different levels of knowledge and experience of deliv-
ering and managing medical education, training and
research. We were also cognisant of our teaching roles,
attitudes towards technology, and how much we person-
ally embraced technology in our teaching practices.

Results

Fifteen people took part in interviews, comprising eight
faculty and seven DL team members (Additional file 4).
Interview lengths ranged from 15 min to one hour
(median 36 min, total 543 min). Although faculty and
DL were asked different sets of interview questions that
were relevant to their roles in education, similar themes
emerged from their responses. We identified two main
themes: replace and embrace, but within each there
were examples of conflict, which we present as a sepa-
rate theme. The classification criteria for these three cat-
egories are described in Table 1. Henceforth, we refer to
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Table 1 Contextualisation of main themes
Replace Embrace Conflict
Faculty Low motivation to try out new digital tools, tends to stick to  High motivation or interest to try out digital tools Has embrace
familiar tools Takes personal responsibility for learning attitude but
Learning about digital tools is not a priority or responsibility  Aware of digital-specific affordances unable to
Not aware of digital-specific affordances Sees pedagogical value putitinto
Top-down, forced to adopt action due
to barriers
DL Not involved in advocacy Seeks to increase awareness in end-users, has a role in Has embrace

Lets faculty take the lead in requesting assistance with
specific tasks
Educates end-users by providing operational information

advocacy

attitude but

Actively proposes solutions unable to
Involved in higher level/ long term planning put it into
Open to non-standard request action due
Considers mindset change as part of educating end-users  to barriers

respondents demonstrating “embrace” attitudes as either
faculty or DL embracers, and respondents demonstrating
“replace” attitudes as either faculty or DL replacers.

Participants have been anonymised and identified as
faculty (four basic scientists [coded as “B”], four clini-
cians [coded as “C”]) or DL. We report verbatim quotes.
An ellipsis (...) indicates text that has been cut out where
less relevant, and square brackets indicate any non-ver-
batim explanatory text. Quotations are included to aid
confirmation of findings and to help the reader follow the
logic of the story.

Theme 1: embrace

Faculty embracers expressed enthusiasm for digital tech-
nology in education while actively keeping up with new
developments or partnering with technological special-
ists to tap on their expertise.

“I feel that 1, if I'm a teacher and I need to stay relevant,
may need to kind of teach the current generation of stu-
dents, then I need to be at least adaptable, I need to kind
of ensure that I have stayed up to date with the technology
and use technology as well ..” (C2).

“.. the partnering between us and the technical person is
very important” (B4).

DL embracers were pro-active in proposing digital
solutions to faculty. They took on the responsibility of
educating faculty about digital tools and persuading
them to adopt new technologies, such as introducing
them to relevant new applications, providing pedagogical
training, and proposing needs-based learning solutions.
For example,

“Even before the pandemic came... [the DL department
was] already looking at how to continue doing team-based
learning when you cannot meet face to face. That’s why
when pandemic came out, they were all prepared” (D1).

Faculty embracers showed a deep understanding of
how the current generation of students learn and inter-
act within the online space, having “grown up with a lot
of digital tools around [them and] rely[ing] heavily on
technological technology as a medium to kind of help
[their] learning” (C2). Similarly, DL embracers were

knowledgeable about pedagogical principles and based
their instructional design on learning outcomes. They
considered how to structure content to promote maxi-
mum retention, and even questioned faculty’s approach
to instructional design when appropriate. For example,

“We will ask them whether the learning outcome is ...
sufficient for the material given or when we look at the
material, we advise [that] actually we understand your
content here, you're talking about this ... so your learning
outcome should be changed to [a] certain way” (D5).

In summary, faculty and DL embracers were enthusias-
tic advocates for digital tools and sought to better utilise
digital affordances in teaching. Of note, DL embracers
saw themselves as experts in the domain of digital peda-
gogy, and this was recognised by faculty embracers who
valued them as partners. Even so, DL positioned them-
selves as advisors and faculty viewed them as such, with
faculty retaining decision-making authority. Thus, while
there was some interprofessional collaboration, power
was unevenly distributed and largely in the hands of
faculty.

Theme 2: replace

In contrast to embracers, faculty interviewees who
adopted “replace” attitudes had less knowledge about dig-
ital affordances in education and were less likely to initi-
ate efforts to enhance digital tool adoption. They tended
to see learning about digital tools as outside of the scope
of their role, preferring to “go with whatever’s easiest to
use” (B2), only adopting digital tools out of “necessity... to
deliver what [they] are asked to deliver” (C3). Their digi-
tal tool usage was limited to direct substitutions of online
tools for their existing teaching approach, for example,
video recording a PowerPoint presentation rather than
delivering it face-to-face.

Correspondingly, DL replacers tended to expect faculty
to take the initiative in asking for support or solutions
and were unlikely to proactively propose suggestions to
faculty. They would assist by making standard guides
or protocols available, leaving it up to faculty to contact
them for more information thereafter: “I haven’t really



Han et al. BMC Medical Education (2023) 23:727

tried to introduce [examples of digital tools] to any [fac-
ulty]. For now we just put up in the website or Google site,
that if the [faculty] see or they are interested, they will
contact us” (D4). They also tended to focus their support
on “improv[ing] how the materials are being presented,
for example, adding more interactivity or in terms of aes-
thetic look” (D2) without considering how these enhance-
ments may, or may not, enhance teaching.

Thus, faculty and DL replacers had passive attitudes
towards interprofessional collaboration, with both par-
ties only engaging with each other out of necessity. They
operated within separate skillsets and knowledge bases
and did not explore what the other side had to offer in
terms of expertise in different domains.

Theme 3: conflict

Interestingly, those who appeared to have a predomi-
nant “embrace” attitude talked about encountering bar-
riers which prevented them from using digital tools to
their fullest potential, instead settling for a “replace”
approach. Similarly, those with a predominant “replace”
attitude often shared that they aspired towards doing
more in terms of digital tool usage or support but faced
barriers in doing so. This intrapersonal conflict between
“embrace” and “replace” is explored next.

For example, while many faculty said they were open to
the idea of trying new digital tools, they found teaching
with unfamiliar digital tools to be challenging and com-
plex: “Learning [it] is like pretty difficult, I mean it is very
complex... even till today I don’t, I think still there are
many functionalities I don’t know” (C4). Some struggled
with the basics: “I'm not very tech-savvy in a way, I only
reach a level where I can actually read email, download..”
(C1).

Faculty considered lack of time as their biggest barrier
to fully embracing digital tools. While they “would love
to have the technologies ..” (B3), more often than not
“something with a higher priority will come up” (B2). They
therefore relied heavily on the support of technical staff
such as the DL team, and wanted more, or timelier, sup-
port from DL:

“[1]f you want people to subscribe to the digital transfor-
mation, you must have enough support staff ... progress is
held back because you're in the queue waiting to be sup-
ported” (B4).

“It’s not a hard thing to learn, but the problem is that
there’s nobody to teach you” (C1).

DL respondents conceded to this: “It’s not because they
don’t want to try, but because they really don’t have the
time, they're very busy, and so on, and the priorities are
different, so they don’t have the time to invest into all these
digital tool sets or learning” (D1).

Yet, in contrast, faculty did not seem cognisant of DL’s
own time constraints. DL respondents voiced frustration
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that faculty often acted “like [DL had] no other work
to do, but [DL could] do their work straightaway” and
approached them with “really last minute” requests that
they were unable to support (D2). Faculty often provided
inadequate support to DL in their role; for example, not
providing the information DL needed to do their jobs
in a timely manner: “it’s very hard to get that informa-
tion immediately” (D3). Instead, DL had to find things
out themselves and “research about their terms and the
terminology that they use... sort of like learn as a medical
student also” (D4).

Perhaps related to this, both faculty and DL recognised
that certain faculty expected “hand-holding” (B2, C1, D2,
D5) while learning about new digital tools, sometimes
to the point that “they are used to having people doing
for them, that’s why they are reluctant to learn on their
own” (D7). DL also encountered challenges in convinc-
ing faculty to explore alternative digital tools, with many
faculty “prefer[ring] the traditional PowerPoint” (D3).
In addition, faculty’s lack of knowledge about technol-
ogy (“they [did] not understand how the software works”
(D1)) meant that they did not always fully appreciate DL’s
approach to designing digital solutions. DL spoke of the
struggle to “get buy in” (D1) and managing resistance
(“certain doctors, you know, say ‘I just want it to be done
this way” (D5)).

Both faculty and DL appeared to expect that the
responsibility for bridging the gap in faculty’s techni-
cal knowledge fell primarily on DLs shoulders - but DL
felt disempowered to drive change forward. Instead, DL
mostly saw themselves as being in an advisory or service
role wherein they offered advice or took instructions
from faculty, with faculty having the final decision-mak-
ing authority. This mismatch between the distribution
of power and responsibility led to resentment on both
sides, with faculty failing to recognise the challenges
faced by DL in meeting deadlines and providing techni-
cal assistance, and DL feeling overwhelmed by unrealistic
demands and unappreciated for the work that they did.

Discussion

Main findings

Our aim in this paper was to examine the process of co-
development of course materials by educators and LTs.
Faculty mostly lacked pedagogical digital competence
and were aware of this. While some were more open to
embracing digital tools than others, overall, there was a
sense that faculty did not take an active and agentic role
in developing their digital practices in respect of educa-
tion delivery. Instead, they saw providing content as their
core (and sometimes only) role and delegated the respon-
sibility for effective digital delivery to LTs. Correspond-
ingly, LTs positioned themselves as a resource to support
faculty’s knowledge and skill gap in digital competence.
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Although some LTs were more pro-active in propos-
ing pedagogical strategies and initiating digital teaching
advancements than others, generally they did not assume
or expect to be equal partners in a co-development pro-
cess. Instead, decision-making and delivery timelines
were driven by faculty, and LTs had to work around fac-
ulty’s availability and skill level.

While we found varying degrees of interprofessional
collaboration between faculty and LTs, there was an
obvious power differential between the two groups. LTs
lacked agency and seemed to be in the position of ser-
vants to faculty masters, wherein faculty made demands
of LTs with little consideration of LTs” workload or time
constraints. In addition, LTs had limited input into the
design of digital solutions even though they had more
training and knowledge in digital pedagogy. As per ear-
lier studies, it seems that LTs remain a “historically mar-
ginalized constituency” with ambiguous and undervalued
roles [26].

Comparison with previous literature

Despite the apparent advantages of embracing digital
learning technology, there is much inertia in higher edu-
cation institutions in doing so [45]. New technology is
often adapted to existing traditional teaching practices,
with lack of teachers’ digital competence, extra workload
and the complexity of technological solutions presenting
major barriers to innovation in teaching [46]. Similarly,
our work found that faculty cited lack of technical skills
and time, as well as the difficulty of mastering new digital
tools, as the main barriers to embracing such technology.
In addition, faculty adoption of digital tools tended to be
limited to mostly substitution (direct tool substitution
without functional change) and occasionally augmenta-
tion (direct tool substitution with functional improve-
ment), the first two tiers of the SAMR model [39], which
suggests technology is being used in a limited way to
enhance existing teaching practices rather than extend-
ing or transforming teaching practices.

We tentatively propose that the faculty-LT relationship
may parallel the relationship between doctors and other
healthcare professions. Interprofessional collaboration
in healthcare requires the bridging of gaps and negotia-
tion of overlaps to overcome professional power struggles
[47]. Historically, doctors have a dominant position in
healthcare systems [48] and may view the expansion of
others’ roles as threatening, taking actions to enforce the
traditional authority gradient, even where this is coun-
terproductive to efficient healthcare delivery [49]. Simi-
larly, the expansion of LT roles from technical support to
pedagogical design [25] has created a new professional
boundary where LTs are trying to expand their practice
domains while faculty try and protect their own existing
position of privilege and dominance [50].
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Implications for practice and research

Rather than solely focusing on building faculty’s digital
competence, it may be more fruitful to promote effective
collaboration between faculty and LTs. To move beyond
contesting the distribution of ownership and decisional
authority over learning material [51], both parties need
to adopt boundary-mitigating behaviours (consulting,
mobilizing and adapting) rather than the boundary-mag-
nifying behaviours hinted at in some of our data (enforc-
ing, avoiding, limiting and expecting). Negotiating new
boundary spaces requires relational agency, which is “the
capacity for working with others to strengthen purpose-
ful responses to complex problems” [52]. This transforms
professional boundaries from barriers to relational spaces
where different professionals bring their specialised prac-
tices together towards common goals. Only then can
collaborators spend time doing what each knows and
does best [53]. However, if poorly managed, attempts to
increase LTs” agency may be perceived as a threat to fac-
ulty dominance and generate resistance to digital adop-
tion [54].

Effective and equal collaboration necessitates the rec-
ognition of LTs as specialists in their own right, ensuring
their contribution and skills are understood and ade-
quately valued, thus giving them more “academic capital”
[55, 56] than is the case currently. We have previously
proposed guidelines for building equal and synergistic
partnerships between faculty and LTs [20], which include
boundary-mitigating communication behaviours [51]
such as:

+ Consultative decision-making within learning design
teams that draws upon the acknowledged expertise
of both faculty and LTs.

+ Mobilising behaviours to increase inclusivity and
information sharing via effective feedback channels,
for example through regular meetings involving both
faculty and LTs.

+ Adapting behaviours to build collaborative
relationships, such as sharing of responsibility for
and ownership of digital content between faculty and
LTs.

Further, structural improvement in terms of clearer posi-
tioning of LTs within the educational ecosystem coupled
with an explicit career structure may help recognise that
LTs are central to supporting institutional change [19].

As per MacLeod et al. [57], we bring in the voices of a
group little heard in the health professions literature, in
this case, LTs. By doing so, we hope to make visible a rela-
tionship and practices which are previously unexplored,
and in the background, or “back stage” [58]. This might
open up these practices to a more critical eye. We suggest
that future research should aim to understand the micro-
mechanisms, or complex interactions, that shape the
relationship between faculty and LTs, and investigate the
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professional cultures, power and legitimacy that under-
pin knowledge mobilization. Exploring the social and
material assemblages required to produce technology-
enhanced teaching materials would also provide a fresh
gaze on this unrecognized aspect of health professions
education.

It is also important to step back and think of the learn-
ers. Students have very positive attitudes towards digital
technologies and see these as an important component
of the learning environment [59, 60]. The lack of effective
collaboration between faculty and LTs we identified has
the potential to impoverish the student experience, with
potential ramifications for student satisfaction and other
metrics beloved by universities worldwide.

Strengths and weaknesses

This is one study from one country with a particularly
hierarchical social system which is reflected in academia
[61, 62]. The relationships between faculty and LTs may
be different in medical schools in different societies. This
merits further comparative studies. As with any vol-
untary study, there would have been an element of par-
ticipant self-selection. However, we took care to recruit
a representative group of participants with a range of
experience (e.g., junior and more senior staff) and back-
grounds, and we saw the same ideas coming up over time,
so we feel confident that our data reflect common expe-
riences and views. While our number of interviews was
relatively small, this is acceptable as our research ques-
tion was focused, our participants “information rich’, our
potential pool of participants small (the medical school
has only 55 full-time faculty), and we used a lens to frame
data analysis [40].

Conclusion

By examining the process of co-development of course
materials by faculty and LTs, we glimpsed the practices
and relationships required to produce digital learning
materials. The use of EdTech may have increased the
importance of the LT, but poorly defined roles and hier-
archical relationships between faculty and LTs limit the
role LTs currently play in health professions education. In
opening up this space, we hope this study might encour-
age work examining and addressing the social, relational
and organisational complexities associated with digital
health professions education and identify ways of realis-
ing the potential of technology in medical education.
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HPE health professions education

T learning technologist

TLT teaching and learning technology
DL digital learning

EdTech  educational technology
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