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Introduction

Engagement is the focus of technology-enhanced faculty devel-
opment. Unfortunately, faculty development (i.e. “teaching the
teacher”) can sometimes fail to mirror the advances we have
created for our students, leaving room for innovation, moderm-
ization, and change [1]. While research has shown learning
outcomes can be somewhat equivocal for traditional approaches
to teaching compared to technology-enhanced ones [2—4] some-
times favouring lower technology approaches [5, 6], continued
use of “the same boring methods” certainly limits the level of
learner engagement. Practically speaking, unengaged faculty
will not pursue learning objectives. Technology-enhanced fac-
ulty development supports various benefits, from access to
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content through diverse device options (e.g. mobile phones) to
interaction with content via instant feedback options (e.g. inter-
active video, online quiz). Additionally, with distributed and
online education models growing, innovative education technol-
ogy can vastly improve access to education.

Online learning technologies have been developed for edu-
cational contexts (e.g. learning management systems [LMS], e-
learning authoring tools), but there are also various technologies
targeted for public use so that any internet user can access (e.g.
search engines, social media, productivity platforms) which
may also be incorporated into our faculty lives. Without careful
planning, blending multiple technologies can fail to achieve
desired faculty learning outcomes—or worse, become a deter-
rent to faculty using these technologies [1, 7-9]. In this paper,
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we discuss both innovation and caution for the use of education-
al technologies in faculty development. In particular, we pro-
pose attending to the educational technology learning needs of
faculty as their capacity will influence perceptions [10], accep-
tance, and adoption of these innovations [11].

Traditional faculty development offerings include semi-
nars, workshops, and longitudinal programs [12, 13]. These
approaches may fail to address the current rapid, on-demand,
and self-regulated faculty development needs. As a group of
early-to-mid-career educators and faculty development
scholars, we have reviewed selected evidence and research
around technologies that have not yet substantively impacted
the practices of faculty development. Our authorship team
comprises a mix of teaching faculty, clinician educators, and
education scientists. From our diverse lenses, we aim to high-
light trends that might be brought to improve faculty develop-
ment practices in health sciences education. While we are not
proposing that these strategies are the only methods that fac-
ulty developers might use for their teaching strategies, we
hope they may serve to foster continued auditing of existing
modalities to ensure that we continue to evolve faculty devel-
opment practices in 2020 and beyond.

In this paper, we draw on our expertise to highlight 5
internet-based education strategies that we believe should in-
form the future of faculty development in health sciences ed-
ucation. Table 1 provides an overview of recommended strat-
egies and how they might impact the future of faculty devel-
opment for health sciences education. We describe five tech-
nology trends within society broadly and re-imagine faculty
development with these technologies.

Just-in-Time Learning

Just-in-time (JiT) refers to engaging in information gathering
when the need arises, for example, looking up how to take a
screenshot of your smartphone. The strength of Google’s
search engine has enabled this behaviour; trainees often seck
to identify their own knowledge gap and then fill that gap using
several sources (e.g. Google [14], YouTube [15], Twitter [16]).
Concerns over the veracity of these sources may discourage
faculty from engaging with or encouraging reliance on online
resources themselves [17]. Additionally, self-assessment of
knowledge gaps can be an unreliable driver for learning [18].
However, such searches can be encouraged as just-in-time
learning strategies with instructor guidance [17, 19] mitigating
the limitations of self-assessment, pivoting instead towards
using such searches as a method to identify gaps [20].

Leveraging Just-in-Time Faculty Development

JiT approaches identify teaching and learning activities that
identify learners’ needs in a timely fashion to provide
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educational support [21]. There are several naming conven-
tions of JiT such as just-in-time teaching [22, 23], just-in-time
learning [24], just-in-time training [25], and just-in-time edu-
cation [26]. While there are differences in the way each meth-
od is applied, we use JiT to refer to a broad strategy in this
paper.

Current technology offers JiT solutions to a growing de-
mand for efficient on-the-job learning [27]. Mobile applica-
tions can deliver timely and accessible content using different
nudging options (e.g. push notifications) [28]. Timelines may
be determined through algorithms that analyze clinical prac-
tice schedules, teaching responsibilities, and noted knowledge
deficiencies (either self-identified or systems-identified) to
create customized needs assessments. Therefore, JiT may in-
crease engagement for faculty development by targeting fac-
ulty who are receptive to curated material, and ready to learn
due to identified knowledge gaps [29].

Evidence of JiT for Health Professionals

JiT has enabled emergency medicine faculty members to be
ready for teaching shifts by presenting best practices for effective
feedback [30]. Nelson and colleagues [31] showed that JiT easily
adapts to specific needs within various clinical scenarios to train
faculty members. Even emails and text messages are as effective
as other high-stake technologies to implement JiT in faculty
development [32]. Finally, there is some overlap with JiT and
harnessing the power of virtual communities of practice (CoPs).

Performance Analytics

Powerful behaviour change is possible when data are collected
and interpreted to highlight gaps between our intended and
actual performance. In healthcare, population-based adminis-
trative data are gathered at the point of care for billing purposes
and analytics can tell us if we are achieving clinical objectives.
Adoption of such data-oriented practices, or performance ana-
lytics, in higher education is relatively recent [33]. Historically,
most program evaluations have not addressed outcomes be-
yond the second level of skills based on the Kirkpatrick model
[34, 35], but performance analytics may hold the key to this.

For example, within LMS, tracking learner behaviours and
their engagement with faculty-generated questions or mate-
rials could be quite useful for determining student engagement
with both the teacher’s content and the LMS. Data including
number of clicks, time spent on a page, and retention of con-
cepts are correlated with academic performance to provide
learning interventions in a timely fashion [36]. Although these
data have been used for improving learners’ skills and knowl-
edge, faculty development can benefit from the identification
of faculty members who need improvement in their online
teaching skills.
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Table 1 Overview of future

trends in faculty development for Trend

Potential impact

health sciences education
Just-in-time faculty development

Performance analytics

Virtual communities of practice (CoPs)

Going from streaming to interactivity

Building capacity for teaching (and

presenting) with technology

JiT has a focus on “need” in various formats: perceived, on-demand,
or push. Ideally, content is provided in small amounts. Faculty
development curriculum can harness micro-content to utilize small
chunks of learning, (i.e. micro-learning). This can facilitate asyn-
chronous fast-forwarded learning. Online technology identifies
learning needs, drives the process to track faculty members, and
consequently provides credentials for their learning. Certification
on paper or digital can be converted to digital badges to represent
particular competence as a learning outcome.

Each learner may have millions of touch points (i.e. data points) per
course. Systems for effective performance analytics are complex
and depend upon collecting the right data, analyzing to formulate
appropriate insights, and acting in response to these insights so
there is an observable positive impact. It is important to ensure that
the design of faculty development programs include data analytics
capability in order to interpret the relationship between learner
behaviours and outcome. In faculty development programs, the
use of performance analytics can ensure faculty training is both
effective and relevant.

One way to harness the power of CoPs is to cultivate teaching CoPs
connecting often geographically disparate faculty members, a
phenomenon already occurring in clinical settings. Faculty
development programs, too, can conduct educational
programming by participating in normal group functioning of
CoPs. The rapid pace of current practice means faculty members
are facing real challenges in continuing to participate in
synchronous activities. How do we best ensure ongoing PFD in
this new reality? ALIEM [12], a blog-based online resource, and
JGME [13], a hot topic journal club session with open-access
articles, are two examples of virtual CoPs [14-16].

Two of the key barriers to participation in faculty development
activities are lack of time and logistics [17]. The use of streaming
video may help to overcome these barriers by affording
opportunities such as delivery of bite-size content, participation at
a convenient time, engagement of and dissemination to a targeted
or broad audience, as well as reaching a geographically dispersed
audience. The addition of interactivity to streaming video can lead
to a more robust educational experience through increased
engagement, motivation, and retention of learning [18].

As digitally experienced teachers who are more well-versed with
these techniques enter the ranks of academic medicine, we are
seeing the adoption of many new educational technologies.
Although some may discount these advancements by the so-called
millennials and digital natives, it is clear that the everyday famil-
iarity we have with these technologies is creeping into medical
science education [19]. For those who are unwilling or unable to
adapt to this new landscape, there is the possibility of
marginalization of great teachers with much to share.

Leveraging Performance Analytics for Faculty
Development

Self-reported behaviour change is the most commonly report-
ed outcome of faculty development [37]. Capacity building at
a faculty level combined with the integration of data analytics
systems into academic institutions can provide higher educa-
tion with unprecedented access to information that can be
prescriptive (i.e. action-orientated such as selecting which

courses to discontinue), predictive (i.e. suggestions for future
actions such as which learners may require additional sup-
port), or descriptive (i.e. reflections on past actions such as
correlating a learner’s evaluation outcomes with page views
for online content) [38].

An important aspect for faculty capacity building will be
around how we collect and meaningfully interpret data. Data
can help teachers to better align with learner needs, help iden-
tify opportunities for change, or stop ineffective activities.

@ Springer
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Although there are many opportunities in the use of perfor-
mance analytics to improve higher education [39], we also
emphasize that this shift requires additional human resources
to manage data systems, educator engagement to identify im-
portant measures to be tracked, and faculty development pro-
grams to support actions taken in response to data. Working
with educators to develop dashboards that quickly help them
interpret data can empower faculty members to respond to
these insights, and allow them to cycle back to examine the
impact of that response [40].

Examples of Performance Analytics for Health
Professionals

Although most faculty development programs have not
started to utilize performance analytics yet, there are other
examples from various fields which may guide and inform
it. The success of a performance analytics approach in higher
education is contingent upon the use of a relevant insight
generation framework that provides indications of future
learner outcomes. For example, the University of South
Pacific [41] has developed an “early warning system” to pre-
dict student performance based on online engagement where-
as others have developed e-rubrics which incorporate data
from online learning systems to make it actionable [42].
Perhaps similar to how physicians are starting to use their
performance data to improve clinical practice [43, 44],
teachers can meet together to examine their own learning an-
alytics to compare practice and improve teaching performance
via discussion and peer support.

Virtual Communities of Practice in Society

CoPs were first described by Lave and Wenger in 1991 [45],
and later modernized [46—48]. Conceptually, CoPs are groups
that may evolve spontaneously or be cultivated intentionally
as a result of the need to solve a unique problem or accomplish
a particular task.

In a world connected with instant messaging apps and so-
cial media, countless CoPs have been created in all aspects of
modern life. As originally defined, these CoPs function well in
solving common problems together as virtual entities or as
virtual representations of real groups. Groups that exist pri-
marily in virtual platforms are commonly referred to as a
“hive”, a term that describes a large group of busy individuals
working towards a common goal.

Leveraging Virtual Communities for Faculty
Development

Many educators (especially clinician educators) accept social
media and instant chat groups as mainstream modes of
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gaining continuing education [49—51], socialization, and com-
munication. In many medical school programs, both open and
closed digital platforms are being used to create a CoP
amongst often geographically disparate faculty members
[52]. The design of these platforms is intended to be versatile
and intuitive, making them highly accessible as tools in con-
tinuing professional and faculty development.

Virtual CoP in faculty development can include WhatsApp
[53] group chats [54] and Facebook [55] groups or pages [56],
depending on the needs of its members. They can also entail
looser (open) associations that, in keeping with CoP princi-
ples, allow members to enter and exit, as in #medtwitter vir-
tual conversations. For more formal programs in faculty de-
velopment, Slack (i.e. channel-based messaging platform) is
increasingly being harnessed as a powerful collaboration so-
lution which augments effective team communication via or-
ganized conversations [57]. An example of this is the
Academic Life in Emergency Medicine group’s Faculty
Incubator Program [58].

Examples of Virtual Communities for Health
Professionals

The recent COVID-19 pandemic [59] has resulted in an urgent
need for faculty development, because faculty members faced
an immediate shift from in-person teaching in medical school
UGME and PGME to virtual programming. The ALIEM team
[60] and the McMaster University Program for Faculty
Development (MacPFD) [61] connected pre-existing virtual
CoP with dozens of educators at the ready. As a consequence,
even with apprentices in the mix, they were able to publish
extremely timely and scholarly digital outputs aimed at skills
that become newly requisite to all teaching faculty (see
Table 2). Within four days of social isolation protocols being
enacted at institutions across North America, they rapidly cre-
ated and disseminated this content through @ALiEMteam
and @MacPFD twitter accounts which offered how-to tips
and guidance for educators who needed to pivot quickly to
digital curricula and online teaching solutions in the wake of
COVID-19 and the cancellation of in-person classwork.
Without the pre-existing CoP behind these intentionally orga-
nized groups, this type of JiT faculty development could not
have occurred.

Interactivity with Streaming Videos

Streaming video has gained widespread popularity over the
past two decades in large part due to the ease of use and
access, high-speed internet connections, mobile devices,
downloading or viewing content offline is not required, etc.
The ability to stream video enables content creators to share
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their content with a broad, large audience—and for educators,
this means our learners.

The technological capabilities of these platforms have ad-
vanced from streaming video to include interactivity ranging
from commenting and liking posts to live Q&A, polling, and
chat. The ability to interact with streaming media and others
who are viewing the media at the same time has transformed
what once was a passive experience into an active experience.
Interactive live streaming is an emerging trend that creates an
immersive experience where the viewer participates in the
livestream (and may even be involved in the co-creation of
it), creates connections, and can build community with other
viewers.

Interactivity in Faculty Development

The ability to stream video and simultaneously engage audi-
ences by employing a variety of tools such as live polling and
chat makes interactive streaming video an attractive educa-
tional tool. Until the COVID-19 pandemic, many faculties
of medicine or health professions seemingly shied away from
the use of these technologies—with hospitals or clinics even
preventing their use due to firewalls or other digital security
measures. However, since the beginning of the COVID-19
pandemic, there has been a marked shift in technology adop-
tion for healthcare purposes—which bodes well for delivery
of online faculty development initiatives and engagement by
faculty who are in clinical settings and/or are geographically
dispersed.

The use of tools such as YouTube [15], Vimeo [62], and
Zoom [63] is more widely adopted in healthcare contexts and
consequently more accessible to us within health professions
faculty development. Live streaming video is being used for a
variety of purposes in the higher education landscape ranging
from delivery of live-streamed lectures in undergraduate med-
ical education [64], broadcasting of surgical performance for
surgical tele-mentoring [65] to continuing professional devel-
opment. Furthermore, the use of streaming media is frequently
being used by healthcare professionals to learn both technical
and non-technical skills [66, 67]. While these technologies are
already in use at institutions, many faculty members do not
use them on a regular basis and as a result may lack comfort
and confidence in using these tools for educational purposes.
Furthermore, there are opportunities for continued develop-
ment of faculty in using these technologies as well as using
these platforms for delivery of faculty development.

Examples of Interactivity for Health Professionals
While not groundbreaking, these technologies allow for
broadcast in an accessible and cost-effective way that lends

themselves to be quite useful for faculty developers in the
health professions. One of the benefits of platforms like
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Facebook [55] and YouTube [15] is the ability to livestream
to large audiences. A recent example of this was the creation
of PathCast which broadcasts pathology lectures to an inter-
national audience that can interact via the platforms’ chat fea-
ture [68].

The COVID-19 pandemic [69] triggered a rapid shift from
in-person meetings and events to online platforms. For exam-
ple, the McMaster Faculty of Health Sciences Research,
Innovation and Theory (MERIT) Program recently delivered
a monthly round on “Data, Data, Data” via a livestream using
Zoom [70]. Another recent example at McMaster University
was a Town Hall meeting for faculty and students that coupled
live stream video with interactive presentation tools to provide
an avenue for interactivity and co-creation of the session by
prioritizing the questions the audience wanted addressed dur-
ing the livestream.

Investing in Champions Who Teach (and
Present) via Technology

Almost a decade ago, Charles Prober (prominent educator at
Stanford) and Salman Khan (of the Khan Academy, a non-
profit organization focused on creating online education that
allows teachers to engage in flipped classrooms in K-12)
wrote about the promise of digital online recordings and
how this could revolutionize the world of medical education
[71]. At the time, they wrote: “The authors argue that the
modern digitally empowered learner, the unremitting expan-
sion of biomedical knowledge, and the increasing specializa-
tion within the practice of medicine drive the need to reimag-
ine medical education” [71]. They proposed that by archiving
the best teachers from around the world, we could increase
efficiency within our medical training programs and provide
learners higher-order learning experiences. Rather than watch
a lecture, students might pre-learn the material via YouTube
videos, and then engage in higher-order thinking and discus-
sions around cases via problem-based learning [72, 73] or
other types of case-based learning [74]. Leveraging existing
online resources can supplement flipped classroom strategies
[75-78].

Champions of Teaching via Technology in Faculty
Development

Current champions who integrate internet-based technology
into their teaching turn to YouTube [15], webinars, Massive
Open Online Courses (MOOCs), and podcasts. Indeed, easily
accessible training videos are now a daily phenomenon for
most individuals in our society on any topic. Most people
likely assume one can simply go to their computer to learn
to do almost any simple task (e.g. how to record video lecture
using a smartphone). Indeed, for most everyday tasks, the
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expertise of the instructor is soon realized by the efficiency of
learning and skill acquisition of the viewer. In professional
contexts, expertise may need to be independently validated,
yet medical science education has not yet realized the potential
of these technologies.

Examples of Teaching via Technology for Health
Professionals

A blend of many of the above strategies (just-in-time, foster-
ing a virtual CoP, facilitating interactivity) are best exempli-
fied by online chats. For instance, #4MIChat is a monthly
tweet chat focused on health professions education, curated
by Harvard Macy Institute community members and open to
the global Twitter community [79]. Another example
#MedEdChat is a Twitter-based weekly online discussion fo-
rum [79, 80] whose topics are dynamic and informed by its

community, with chat transcripts also posted online for asyn-
chronous benefit (see, bit.ly/MedEdTwitter). Since the
technological barrier for participating in Twitter is relatively
low, individuals of a wide range of technological comfort will
often tune in (either reading or “lurking”). Often individuals
who regularly follow along in these chats will eventually
participate and may even guest moderate.

Discussion

The future of faculty development for medical science educa-
tors is bright. New technologies can connect educators better
with both students and colleagues. The greatest challenge that
we face is effectively encouraging the adoption of these new
technologies for continuous professional development (in-
cluding, but not limited to, faculty development).

Fig. 1 Future trends and
possibilities in faculty
development

eeees Phone 7

Just-in-Time Faculty Development

Deploying "on demand" and/or nudge-based learning,
easily accessible via smartphone or internet-connected devices.

Faculty Performance Analytics

Describe, report, predict, and prescribe faculty development needs
based on their actual performance data (e.g. feedback to trainees).

Virtual Communities of Practice

Harnessing the power of online environments to create both open
and closed social media platforms to connect faculty members to
support each ofher in their continuing development.

[}l

Interactive Videos

Don't just watch, act on it! Create responsive videos that allow end-
user faculty to engage with your videos and navigate to other
resources in addition to the one they just viewed.

n
Teaching with Technology

Improving capacity of faculty members to use new technologies to
engage in teaching.
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We have detailed some near future trends that faculty de-
velopment programs should consider when designing their
programming. Figure 1 summarizes these trends and possibil-
ities. In addition to these methods, we should still attend to
more standard technologies like video streaming (e.g.
YouTube, Vimeo), podcasting, website construction (includ-
ing blogging), and possibly app development.

Not only must we align our faculty development to both
current and future trends, but we must also ensure that we
ourselves (as faculty developers) harness the power of these
technologies to create our faculty development projects. It
should not be only our students and trainees who benefit from
these new technologies; harnessing these technologies may be
the secret to addressing problems that commonly occur in
faculty development (such as disengagement and inability to
incorporate new learning objectives into faculty lives). The
same technological trends that improve learning outcomes
for trainees are likely many of the same trends that can simi-
larly apply to faculty development.

The pressures to create technologically savvy content for
our students are very similar to those that exist to create better
digitally enhanced faculty development. Trying to increase
engagement via gamifying interactive video content is a good
example of what the future expects for faculty development.
Strategically accessing just-in-time content via smartphone, as
an example, may apply equally to the busy college senior and
the mid-career faculty member who may have multiple work
and personal commitments. Content for either person is likely
going to have to fit within their increasingly busy lives.

We expect these trends will be present in many faculty
development programs. Organizational frameworks such as
Technological Pedagogical Content Knowledge (TPACK)
[81] might be used to help reveal gaps in current programming
and encourage faculty developers to consider incorporating
different modalities and approaches into their programs. It is
also important to expand the scope of what we consider in the
auspices of faculty development, which in the medical sci-
ences has gravitated towards teacher training. Modern thought
leaders in this space have been increasingly advocating a pivot
in faculty development from isolated workshops on pedagog-
ical skills, to methods that support more diverse skills
encompassing multiple aspects of personal development, in
a longitudinal design [82, 83]. In our modern time, this will
require the ongoing support of our medical sciences faculty
members’ knowledge, skills, and attitudes on the use of new
educational and healthcare technologies [84].

We have described upcoming trends to faculty develop-
ment. While each trend can “stand-alone” to support faculty
development, their interconnection can build an even greater
infrastructure which could be termed a faculty development
ecosystem. This ecosystem can host micro-learning designed
interactive video and educational resources to support the JiT
approach for faculty members. Additionally, the ecosystem
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can serve as an online CoP which is open to everyone to build
capacity for teaching.

Conclusion

Faculty development must evolve and change to meet the
needs of the present time. Future faculty members who are
more familiar with technology will expect faculty develop-
ment methods aligned with their daily habits of technology
use. The trends described in this paper have high potential to
fulfill those needs of future faculty members, and to inform the
future of faculty development.
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