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Abstract
After a period of “emergency remote teaching” precipitated by COVID-19, academic medical centers are moving into a 
second, more mature phase in online education. This article offers guidance to institutions planning for this second phase. 
In it, we advocate a reorientation towards “instructional teams;” outline typical roles and skill sets on instructional teams; 
discuss the hardware, software, and space required to develop high-quality online courses; and describe common pitfalls 
experienced by instructional teams along with strategies to avoid them. Our objective is to help institutions hoping to develop 
high-quality, sustainable online programming to set realistic and informed expectations, allocate resources intelligently, hire 
appropriately, and work productively.
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The COVID-19 pandemic brought sudden and massive dis-
ruption to the educational mission of academic medical cent-
ers [1–3]. Courses, seminars, workshops, and small group 
sessions moved online en masse and faculty unfamiliar with 
online education scrambled to adapt their teaching. This sud-
den transition to what has come to be called “emergency 
remote teaching” [4] introduced a host of technological, 
pedagogical, and logistical challenges [5–8]. For example, 
in a 2021 cross-sectional, web-based study of 3286 medi-
cal students from 12 countries, Stoehr et al. found that 78% 
felt that their medical education lagged behind current capa-
bilities in online learning and 42% reported difficulty with 
engagement with online content. Furthermore, two-thirds 
cited concerns about online learning contributing to social 
isolation and lending fewer opportunities for interaction with 
fellow students [1]. Despite the challenges, there were sil-
ver linings. During COVID-19, many faculty overcame ini-
tial trepidations and developed a comfort level with virtual 

teaching than they previously lacked [3–9]. Moreover, an 
international conversation was launched about the role of 
online learning in academic medicine [3, 5, 9–11].

We are now entering a second phase in the transition to 
online learning (also called “remote learning” or “e-learning”). 
The educational changes wrought by the pandemic are stabiliz-
ing and becoming normative, begging the question of how insti-
tutions can thoughtfully and deliberately build the appropriate 
capacity and expertise to sustain high quality online education 
and, if desired, expand their online presence. The time is ripe to 
move from the stop-gap online instruction necessitated by the 
pandemic toward an institutional investment in robust, socially 
connected online education, grounded in the learning sciences 
[12]. This is particularly important in academic medical centers, 
which have been slow to adopt online education and develop 
the necessary institutional capacity to support it [1, 13].

This article provides guidance for institutions preparing 
to launch new online programs or expand existing ones. We 
hope to encourage a shift in mindset from one in which indi-
vidual faculty are solely responsible for designing instruc-
tion to one in which teams of professionals with unique and 
complimentary expertise, i.e., “instructional teams,” work 
collaboratively to build online courses. We will (a) define 
what an instructional team is and describe its typical com-
position; (b) describe the hardware, software, and space 
instructional teams need to develop online courses; and (c) 
identify a set of strategies to help instructional teams avoid 
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common pitfalls. Our goal is to help institutions set realis-
tic and informed expectations so they can hire intelligently, 
allocate resources appropriately, avoid collaboration break-
downs that can derail projects, and plan in ways that ensure 
robust, engaging, and meaningful online learning.

We wish to note that we are acutely aware of the budget-
ary constraints many institutions face and we recognize that 
our recommendations may not be feasible for some institu-
tions. To address this, we have provided several suggestions 
for low-budget workarounds. However, we maintain that it is 
valuable for individuals tasked with this work — regardless 
of institution — to also see a more ideal scenario. This will 
allow them to assess institutional capacity more realistically, 
make stronger arguments for budget allocations, strategically 
stretch limited resources, and avoid making time-consuming 
and costly miscalculations.

What Questions Should We Be Asking About 
Online Learning?

The research literature on online learning, both in and 
beyond health education, has expanded exponentially in the 
past decade, exploring, among other things, the outcomes 
of specific online programs, courses, and modules [14–17], 
tools and platforms [18, 19], effective and ineffective online 
teaching techniques [20–25], the challenges of online teach-
ing [5–8], methods and frameworks for assessing online 
learning [26], instructor and student satisfaction with online 
teaching and learning [1, 26, 27], and research-based princi-
ples and frameworks for online learning [28–32]. Moreover, 
hundreds of studies have demonstrated that the outcomes of 
well-designed online learning are comparable to or, in some 
cases, superior to in-person learning [33–37].

With the question of whether online learning works 
resolved, more nuanced (and interesting) questions remain, 
for instance: What kinds of online learning work best, for 
whom, and under what circumstances? These questions, in 
turn, beg another critical question: What people, skills, and 
resources are needed at academic institutions to support 
and sustain the development of high-quality online courses 
and programs?

Certainly, one critical component of this support is fac-
ulty development [38–44]. However, while faculty devel-
opment programs can help faculty master some aspects of 
online teaching (e.g., course design principles and tips for 
facilitating synchronous class sessions), such programs are 
rarely equipped to teach faculty how to create interactive 
multimedia content and engaging asynchronous materi-
als, nor do faculty have time to master these skills [45, 46]. 
Instructional teams, on the other hand, bring diverse skill 
sets to bear on online course development, thus allowing 
for the creation of more innovative and engaging programs 

— programs that integrate multimedia, employ asynchro-
nous learning in innovative ways to take full advantage of 
the flexibility and convenience that are online education’s 
forte, and build a sense of community and connection over 
distance [13, 45–55]. A team approach to online program 
development is not uncommon in other disciplines [45–52], 
yet it remains uncommon in academic medicine [13, 53–55]. 
Moreover, the infrastructure required to support online pro-
gram development has not been adequately delineated in 
academic medicine [13].

This article aims to (a) provide greater clarity about 
the people, skill sets, and resources needed to create and 
maintain high-quality online programs so that (b) academic 
medical centers can plan more effectively in order to (c) 
create, grow, and sustain a meaningful online presence. To 
the extent possible, our recommendations are grounded in 
the research literature on online learning in general and 
instructional teams more specifically. However, as this 
scholarship is still nascent, particularly in academic medi-
cine, we also rely on the authors’ extensive experience in 
the following areas: online course and program develop-
ment models and practices (MN, CS, CP, IC), the learning 
sciences (MN, CS), online teaching (MN, CS, CP, TR), 
instructional design (CP, IC), video production (NV), med-
ical education (CS, MN, TR), and faculty development for 
online teaching (MN, CS, IC).

What Is an Instructional Team?

Among online learning experts, there is widespread recogni-
tion that faculty require far more support to develop online 
courses than they generally receive [52]. As Puzziferro and 
Shelton write: “no one person is capable of discharging all 
of the expertise levels and roles inherent in the creation of 
an online course” [52, p.119]. A growing literature points to 
the value of building online courses and programs collabo-
ratively, in a team of people with specialized knowledge and 
skills [13, 45–55]. While different terms have been used for 
these teams [55], we prefer the term “instructional teams” as 
it includes faculty and teaching assistants as team members 
and collaborators while delineating other critical roles.

On instructional teams, faculty provide subject matter 
expertise, but other team members bring technical, design, 
and production skills that are not typically within an instruc-
tor’s skillset [50]. These team members help to create engag-
ing multi-media content, build interactive asynchronous 
learning experiences, and provide pedagogical know-how 
specific to the online environment, which has distinctive 
constraints and affordances. We believe this team approach 
is particularly helpful in academic medicine, where faculty 
juggle heavy clinical, teaching, administrative, and research 
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responsibilities and have little time to master complex new 
skills for online course development.

It should be noted that not all types of online course 
development require the skills of instructional teams. When 
in-person class sessions or seminars are simply replaced 
with virtual classes and seminars, instructional teams are 
generally not required. Moving a lecture or discussion to a 
synchronous meeting platform (e.g., Zoom) is not difficult. 
However, this approach requires learners to be present at a 
set time and thus does not take full advantage of the conveni-
ence and flexibility online learning can offer. It also risks 
the peril of “Zoom fatigue” [7, 8]. Thus, when institutions 
are looking to create new programs, rapidly scale-up online 
offerings, or take greater advantage of asynchronous learn-
ing, we recommend they consider a team approach.

What People and Skills Are Needed 
to Develop Online Programs?

The appropriate composition of an instructional team 
depends on a number of factors, including the material and 
human resources available at a given institution [53]. At 
minimum, instructional teams require people in the follow-
ing roles:

Subject matter expert (SME): SMEs are usually, 
though not always, faculty. They bring a deep knowl-
edge of the content, including key concepts, exam-
ples, cases, and applications. They understand the 
knowledge, skills, and motivations of target learn-
ers and have experience designing and teaching in-
person courses.

Instructional designer (ID): IDs bring an understand-
ing of the learning sciences and course design princi-
ples. They have experience developing synchronous 
and asynchronous online instructional activities and 
assessments. They also possess a broad familiarity 
and comfort with educational technologies. IDs work 
closely with SMEs to create an engaging and meaning-
ful experience for learners. They recommend tools and 
strategies to enhance student engagement or facilitate 
course management and build instructional materials 
using content provided by SMEs. IDs frequently func-
tion as project managers, helping to ensure that course 
development projects stay on a timeline. Depending 
on the scale of the project, instructional designers 
can work with multiple subject matter experts simul-
taneously. IDs also work to ensure that courses are 
accessible to all learners and compliant with the 1993 
Americans with Disabilities Act [32, 56], though other 
members of the instructional team can also assist in 
that capacity.

In addition to these two central roles, instructional teams 
may (and often do) require the following:

Multimedia producer (MP): MPs have technical and 
creative expertise in areas such as video or audio pro-
duction and access to the specialized tools (software 
and hardware) for doing this work. Some may have 
skills in specific areas such as graphic design, motion 
graphics 3D animation, or web development, but these 
are not standard. MPs generally work very closely with 
the instructional designer.
Instructional technologist (IT): ITs manage courses 
within the learning management system (LMS, e.g., 
Canvas, Blackboard, Moodle, D2L) and help to pro-
vide real-time technical support and training for the 
LMS and other digital tools. ITs differ from IDs in 
that their training and orientation are primarily tech-
nological, not pedagogical. Because ITs are not deeply 
involved with course content, they can assist a fairly 
large number of faculty, even an entire department.
Teaching assistant (TA): TAs help with the manage-
ment and teaching of the course, often playing a role in 
developing assessments, grading, running recitations, 
facilitating small group work, managing the logistics 
of class sessions, and even helping the primary instruc-
tor teach. TAs can play a valuable role in online course 
development and delivery as they are sometimes more 
comfortable with digital technologies than faculty.

Knowing the roles and skill sets typical of an instructional 
team can help institutions:

•	 Assess their human resources more accurately and iden-
tify skill gaps. For instance, while IDs are responsible 
for helping SMEs develop instructional materials, there 
are a host of other tasks critical to the success of online 
programs that fall outside their purview, for instance, 
branding, marketing, website development, faculty devel-
opment, program assessment, and day-to-day program 
administration, including scheduling, enrollment, etc. 
Other arrangements will generally need to be made for 
these tasks.

•	 Reduce role confusion and set more realistic expectations 
of what any one team member can do. For instance, it is 
generally not realistic to expect an ID to produce video, 
develop websites, or generate program branding, even 
though some talented individuals are capable of doing so.

•	 Write more appropriate job postings. Note that job 
titles are applied inconsistently in this area of work. For 
instance, IDs are sometimes called “learning designers” 
or “learning engineers,” while MPs are sometimes called 
“video producers” or “media production specialists.” 
Moreover, the title an individual uses may not correspond 
accurately to the skill set required. Some ITs call them-
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selves instructional designers, for example, despite lack-
ing expertise in course design. Thus, knowing the skills 
required for each role will help institutions vet applicants 
more effectively.

Our advice for institutions trying to make hiring decisions 
for online program development is to begin by identifying 
the number and type of courses you hope to produce. If you 
wish to develop entirely new online courses complete with 
asynchronous engagement, you will need at least one ID. 
If you are looking to launch an entire program, particularly 
on a tight timeline, multiple IDs will be necessary. If your 
vision includes polished, branded, professional-looking vid-
eos in a range of styles (for example, video case studies, 
motion graphic animations, or skill demonstrations), you 
will need one or more MPs. Because these sorts of deter-
minations can be difficult to make at the outset of a project, 
you might want to start by hiring a single ID and draw on 
that person’s expertise to assess additional needs. For institu-
tions with limited budgets for whom a team approach is not 
feasible, our suggestion would be to enlist faculty SMEs who 
are drawn to technology, media, and design. It will be easier 
and more enjoyable for them than for faculty less comfort-
able in these areas.

What Space, Equipment, Hardware, 
and Software Are Needed to Develop 
Online Programs?

In addition to recognizing the human resources and skills 
needed to produce high-quality online courses, it is important 
to recognize and budget for the kinds of space, equipment, 
hardware, and software needed for online course development.

Multimedia instructional materials (e.g., videos and pod-
casts) are becoming an increasingly central part of teaching 
and training, especially online [57, 58]. Centralized resources 
for media production (e.g., institutional teaching centers) 
are sometimes but not always sufficient to meet production 
needs. Where they are not, some schools and departments 
have invested in building recording studios of their own, either 
“one button studios [59]” designed for faculty to use them-
selves or more sophisticated and versatile studios with desig-
nated staff. In either case, institutions interested in multimedia 
production will need to provide equipment: at minimum, cam-
eras, lights, microphones, and backdrops; for more elaborate 
projects, teleprompters, equipment to smoothly capture mov-
ing shots, and a variety of “sets” for panel discussions and 
other speaker configurations may be required.

Whether or not institutions are ready to build studios, 
they will need to allocate and budget for computers with 
sufficient processing power to run editing software, adequate 
screen size for post-production needs, and sufficient hard 

drive space. Both SMEs and IDs are likely to need licenses 
for web-based tools to enhance learner engagement. Some 
such tools are free or inexpensive (e.g., Microsoft Flip [60], 
Padlet [61], Google JamBoard [62], Figma [63]), but some 
represent a more significant investment, particularly the spe-
cialized authoring software that IDs use to create interactive 
lessons, such as Articulate 360 [64]. Video producers and 
graphic designers also need licenses for creative and editing 
software such as Adobe Creative Cloud [65], Final Cut Pro 
X [66], and DaVinci Resolve [67]. When video or audio are 
produced, transcription software or a budget for third-party 
transcription services are necessary for ensuring these mate-
rials are accessible to all learners.

For institutions with budgetary constraints, our advice 
would be to use free and inexpensive software where pos-
sible and enlist personal phones or university-provided 
video conferencing software (e.g., Zoom [68], Teams [69]) 
to record videos and podcasts.

What Are the Benefits and Challenges 
of a Team Approach?

A team approach to online education allows for mastery and 
application of specialized skills in key areas, which makes 
it possible to create more robust and sophisticated online 
materials, incorporate more asynchronous learning, and take 
on larger scale and more ambitious projects. Because teams 
tend to be more comfortable with risk-taking than individu-
als, they often generate more innovative solutions [70, 71]. 
On the other hand, coordination of roles can be challeng-
ing, and there is potential for breakdowns in communica-
tion, with concomitant morale issues when roles are unclear 
[50, 51]. The power differential between faculty and others 
on the team, who usually occupy staff positions, can also 
exacerbate problems. Table 1 describes common pitfalls on 
instructional teams and recommendations for avoiding them. 
Anticipating these pitfalls and using strategies to prevent 
them can help to ensure collegiality and goodwill on instruc-
tional teams and preserve motivation for future projects.

Discussion

Online medical education is here to stay [72]. Thus, a seri-
ous consideration of the skills and infrastructure needed to 
build and sustain robust online programs is in order. We have 
advocated for a team approach to developing online pro-
grams in academic medicine, one in which faculty members’ 
content expertise and teaching experience is enhanced by 
team members with other critical skills (e.g., in instructional 
design, multi-media production, and instructional technol-
ogy) in the service of creating more ambitious, creative, and 
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engaging courses — courses that embody research-based 
learning principles and best practices gleaned from the rap-
idly evolving literature on online education and courses that 
motivate and connect, rather than isolate, our students.

We contend that institutions should examine the per-
sonnel, skill sets, space, hardware, and software needed to 
develop high-quality online courses. Doing so will allow 
institutions, regardless of resources, to assess institutional 
capacity, stretch resources, inform arguments for budget 

allocations, and plan more effectively for the future. Finally, 
we have drawn on both the research literature and our own 
experiences to outline some of the challenges instructional 
teams encounter and identify strategies to ensure positive, 
successful collaborations.

We acknowledge as a limitation that our understanding of 
the appropriate composition of instructional teams and the 
software, hardware, and space required to build good online 
programs is colored by the structure of our institution and the 

Table 1   Common pitfalls on instructional teams and recommendations for avoiding them

Pitfall Description Recommendations

Lack of Strong Leadership • Non-faculty members of instructional design teams 
generally lack the institutional power to command 
action on their own

• Consequently, online course development projects 
can flounder without involved leadership

Institutional leaders should:
• Vocally champion online initiatives
• Incentivize faculty participation
• Provide clear and consistent communication through-

out the project
• Explicitly confer decision-making power on non-

faculty team members where appropriate
• Publicly recognize effort and achievement in the 

online space
Role Ambiguity • When roles and responsibilities are unclear on 

instructional teams, key tasks can fall through the 
cracks

• When key tasks are not completed, it can cause 
stressful, last-minute scrambling for the instruc-
tional team and ultimately poorer experiences for 
learners

All members of the instructional team should:
• Communicate clearly about the roles they do and do 

not play
• Point out possible gaps and concerns
• Take responsibility for the quality of the learning 

experience

Perceived Lack of Respect • If instructional designers (IDs) are heavy-handed 
in their recommendations and/or fails to respect 
faculty knowledge of the subject and student 
population, Subject Matter Experts (SMEs) can feel 
alienated and disrespected

• When SMEs do not show regard for the skills and 
expertise of other members of the instructional team 
or fail to return emails and provide needed materi-
als, these team members often become alienated and 
demotivated

IDs should:
• Defer to faculty expertise on content issues
• Provide guidance on how to successfully translate this 

content to the online environment
SMEs should:
• Seek to understand the work of other team members
• Defer to their expertise where appropriate
• View the work as a collaboration

Erroneous Expectations 
About Course Development 
Timeline

• Faculty are often unaware that online course devel-
opment must begin far earlier than in-person course 
development (starting 6 months before launch is 
typical)

• An early start is critical to allow time for the team 
to create instructional materials, edit video and 
audio, build courses in the hosting platform, and 
conduct accessibility checks

Institutional leaders should:
• Explain the timeline to faculty as necessary for 

distributing work across the team and ensuring quality 
courses

• Frame the frontloaded nature of the work as a benefit 
for faculty as well as the rest of the team (more work 
now, less work later)

IDs should:
• Share a project timeline with the team, designating 

deadlines and deliverables
• Educate SMEs about the time needed for phases of 

the project with which SMEs are less familiar
Demands on Faculty Time • A principal challenge on instructional teams is the 

availability and responsiveness of SMEs
• SMEs—particularly those with clinical responsibili-

ties—are often pressed for time and may fail to meet 
deadlines or respond to messages from instructional 
team members

• This can derail project timelines and impose con-
siderable stress on team members whose work is 
dependent on these deliverables

Institutional leaders should:
• Recognize the work required to produce high-quality 

online courses
• Provide faculty with protected time whenever pos-

sible
• Consider pairing senior faculty with junior colleagues 

who have subject matter expertise but (potentially) 
more time

• Stress to faculty the importance of responding to team 
members in a timely manner
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nature of the online programs we have developed. However, 
we believe others with experience developing online courses 
and programs would agree in broad terms with our recom-
mendations, even if we part ways on some of the details.

Conclusions

The initial disruptions to education caused by COVID-19 are 
stabilizing. This leaves us at an inflection point: Where do we 
go next? How can we use distance learning modalities most 
thoughtfully? And how can we develop the institutional infra-
structure to design and sustain the very best online courses? 
Despite the uncertainty, these are exciting times in medical sci-
ences education. With an expanding understanding of the affor-
dances of online education, we are positioned better than ever 
to use all learning modalities (in-person, hybrid, fully online) 
thoughtfully and innovatively to reach learners where they are. 
We believe that institutions will need to invest in institutional 
teams to fully reach this potential.

Funding  This study is funded by the NCATS UL1 TR001857.

Declarations 

Conflict of Interest  The authors declare no competing interests.

References

	 1.	 Stoehr F, Müller L, Brady A, Trilla A, et al. How COVID-19 kick-
started online learning in medical education—the DigiMed study. 
PLoS ONE. 2021;16(9):1–14.

	 2.	 Connell JM, Niec JA, Sharif KF. Reconfiguring medical educa-
tion. JAMA. 2020. https://​doi.​org/​10.​1001/​jama.​2020.​10902.

	 3.	 Rose S. Medical student education in the time of COVID-19. 
JAMA. 2020. https://​doi.​org/​10.​1001/​jama.​2020.​522.

	 4.	 Hodges C, Moore S, Lockee B, Trust T, Bond, A. The differ-
ence between emergency remote teaching and online learning. In 
Educause Review. 2020. https://​er.​educa​use.​edu/​artic​les/​2020/3/​
the-​diffe​rence-​betwe​en-​emerg​ency-​remote-​teach​ing-​and-​online-​
learn​ing. Accessed 22 April.

	 5.	 Carolan C, Davies CL, Crookes P, McGhee S, Rox-Burgh M. 
COVID-19: disruptive impacts and transformative opportunities 
in undergraduate nurse education. Nurse Educ Pract. 2020. https://​
doi.​org/​10.​1016/j.​nepr.​2020.​102807.

	 6.	 Zalat MM, Hamed MS, Bolbol SA. The experiences, chal-
lenges, and acceptance of e-learning as a tool for teaching 
during the COVID-19 pandemic among university medical 
staff. PLoS ONE. 2021. https://​doi.​org/​10.​1371/​journ​al.​pone.​
02487​58.

	 7.	 Hayden C, Stover S, Parmelee D. Medical educators are techno-
stressed: an unforeseen consequence of the COVID-19 pandemic. 
J Excellence in Coll Teach. 2022;33(3):51–68.

	 8.	 Wolf CR. Virtual platforms are helpful tools but can add to our 
stress. In Psych Today. 2020. Accessed 1 June 2023. https://​www.​
psych​ology​today.​com/​us/​blog/​the-​desk-​the-​mental-​health-​lawyer/​
202005/​virtu​al-​platf​orms-​are-​helpf​ul-​tools-​can-​add-​our-​stress.

	 9.	 Lederman D. Faculty confidence in online learning grows. In 
Inside Higher Ed [Internet]. Accessed Aug 2022. https://​www.​
insid​ehigh​ered.​com/​digit​al-​learn​ing/​artic​le/​2020/​10/​06/​covid-​
era-​exper​ience-​stren​gthens-​facul​ty-​belief-​value-​onlin​e#:​~:​text=​
The%​20ans​wer%​20is%​20%​22fir​st%​20and​,%​2C%​22%​20and%​
2031%​20per​cent%​20dis​agreed.

	10.	 He S, Lai D, Mott S, et al. Remote e-work and distance learn-
ing for academic medicine: Best practices and opportunities 
for the future. J Grad Med Educ. 2020. https://​doi.​org/​10.​4300/​
JGME-D-​20-​00242.1.

	11.	 Huynh R. The role of e-learning in medical education. Acad Med. 
2017. https://​doi.​org/​10.​1097/​ACM.​00000​00000​001596.

	12.	 Norman MK, Lotrecchiano GR. Translating the learning sciences 
into practice: a primer for clinical and translational educators. J of 
Clin and Transl Sci. 2021. https://​doi.​org/​10.​1017/​cts.​2021.​840.

	13.	 Cornelius F, Glasgow MES. The development and infrastructure 
needs required for success–one college’s model: online nursing 
education at Drexel University. TechTrends. 2007;51(6):32–5.

	14.	 Halawa A, Sharma A, Bridson JM. Distance learning in clinical 
transplantation: a successful model in post-graduate education. 
World J of Ed. 2017;7(3):74–8.

	15.	 Jamieson E. Cardiac physiology: Comparison of an e-learning and 
classroom-based resource for first-year medical students. J Bio Ed. 
2020;54(5):548–60.

	16.	 Stebbings S, Bhagheri N, Perrie K. Blended learning and cur-
riculum renewal across three medical schools: the rheumatol-
ogy module at the University of Otago. Australasian J Ed Tech. 
2012;28(7):1176–89.

	17.	 Lorenzo-Alvarez R, Rudolphi-Solero T, Ruiz-Gomez M. Game-
based learning in virtual worlds: a multiuser online game for 
medical undergraduate radiology education within Second Life. 
Anat Sci Ed. 2020;13(5):602–17.

	18.	 Wieland P, del Pino KD. A surprising navigation: the emergence 
of the LODEStone model through OCTBR, a creative commons-
licensed course development tool for the health sciences. Intl J on 
E-Learn. 2022;21(1):79–88.

	19.	 Chang C, Kuo S, Hwang G. Chatbot-facilitated nursing education: 
Incorporating a knowledge-based chatbot system into a nursing 
training program. Ed Tech & Society. 2022;25(1):15–27.

	20.	 Chen BY, Kern DE, Kearns RM, Thomas PA, Hughes MT, Tackett 
S. From modules to MOOCs: application of the six-step approach 
to online curriculum development for medical education. Acad 
Med. 2019. https://​doi.​org/​10.​1097/​ACM.​00000​00000​002580.

	21.	 Sahu PK, Dalcik H, Dalcik C, Gupta MM, Chattu V, Umakanthan 
S. Best practices for effective implementation of online teaching and 
learning in medical and health professions education: during COVID-
19 and beyond. AIMS Publ Health. 2022 Jan 27;9(2):278–292. https://​
doi.​org/​10.​3934/​publi​cheal​th.​20220​19. eCollection 2022.

	22.	 Ruelas DM. Enhancing online learning for public health graduate 
students. J of Instr Res. 2019;8(2):97–101.

	23.	 Te Pas E, Waard MW, Blok BS, Pouw H, van Dijk N. Didactic and 
technical considerations when developing e-learning and CME. 
Ed & Inf Tech.2016;21(5):991–1005.

	24.	 Sharp EA, Norman MK, Spagnoletti CL, Miller BG. Optimizing 
synchronous online teaching sessions: a guide to the “new nor-
mal” in medical education. Acad Pediatr. 2021;21(1):11–5.

	25.	 Warner DO, Nolan M, Garcia-Marcinkiewicz A. Adaptive instruc-
tion and learner interactivity in online learning: a randomized 
trial. Adv in Health Sci Ed. 2020;25(1):95–109.

	26.	 Sutton M, White L, Mbizo J. Assessment in online programs: use 
in strategic planning for faculty/adjunct development and course 
instruction to improve faculty and student engagement. Intl J on 
E-Learning. 2010;9(1):129–45.

	27.	 Hampton D, Culpe-Roche A, Hensley A, Wilson J, Otts JA, Thaxton-
Wiggens A, Fruh S, Moser DK. Self-efficacy and satisfaction with 
teaching in online courses. Nurse Educ. 2020;45(6):302–6.

https://doi.org/10.1001/jama.2020.10902
https://doi.org/10.1001/jama.2020.522
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
https://doi.org/10.1016/j.nepr.2020.102807
https://doi.org/10.1016/j.nepr.2020.102807
https://doi.org/10.1371/journal.pone.0248758
https://doi.org/10.1371/journal.pone.0248758
https://www.psychologytoday.com/us/blog/the-desk-the-mental-health-lawyer/202005/virtual-platforms-are-helpful-tools-can-add-our-stress
https://www.psychologytoday.com/us/blog/the-desk-the-mental-health-lawyer/202005/virtual-platforms-are-helpful-tools-can-add-our-stress
https://www.psychologytoday.com/us/blog/the-desk-the-mental-health-lawyer/202005/virtual-platforms-are-helpful-tools-can-add-our-stress
https://www.insidehighered.com/digital-learning/article/2020/10/06/covid-era-experience-strengthens-faculty-belief-value-online#:~:text=The%20answer%20is%20%22first%20and,%2C%22%20and%2031%20percent%20disagreed
https://www.insidehighered.com/digital-learning/article/2020/10/06/covid-era-experience-strengthens-faculty-belief-value-online#:~:text=The%20answer%20is%20%22first%20and,%2C%22%20and%2031%20percent%20disagreed
https://www.insidehighered.com/digital-learning/article/2020/10/06/covid-era-experience-strengthens-faculty-belief-value-online#:~:text=The%20answer%20is%20%22first%20and,%2C%22%20and%2031%20percent%20disagreed
https://www.insidehighered.com/digital-learning/article/2020/10/06/covid-era-experience-strengthens-faculty-belief-value-online#:~:text=The%20answer%20is%20%22first%20and,%2C%22%20and%2031%20percent%20disagreed
https://www.insidehighered.com/digital-learning/article/2020/10/06/covid-era-experience-strengthens-faculty-belief-value-online#:~:text=The%20answer%20is%20%22first%20and,%2C%22%20and%2031%20percent%20disagreed
https://doi.org/10.4300/JGME-D-20-00242.1
https://doi.org/10.4300/JGME-D-20-00242.1
https://doi.org/10.1097/ACM.0000000000001596
https://doi.org/10.1017/cts.2021.840
https://doi.org/10.1097/ACM.0000000000002580
https://doi.org/10.3934/publichealth.2022019
https://doi.org/10.3934/publichealth.2022019


1237Medical Science Educator (2023) 33:1231–1238	

1 3

	28.	 Jia Y, Gesing P, Jun H-Y. Exploring the impacts of learning 
modality changes: validation of the learning modality change 
community of inquiry and self-efficacy scales. Ed & Info Tech. 
2023;28(2):1763–81.

	29.	 Mayer RE. The Cambridge handbook of multimedia learning. Second 
edition. ed. New York, NY: Cambridge University Press; 2014.

	30.	 Sweller J, Ayres P, Kalyuga S. Cognitive load theory. Vol 1. New 
York, NY: Springer Science + Business Media; 2011.

	31.	 Garrison D, Anderson T, Archer W. The first decade of the com-
munity of inquiry framework: a retrospective. Internet High Educ. 
2010;13(1):5–9.

	32.	 Rose DH, Meyer A. Teaching every student in the digital age: 
universal design for learning. Alexandria, VA: Association for 
Supervision and Curriculum Development; 2002.

	33.	 Kim JY, Kim M. Can online learning be a reliable alternative 
to nursing students’ learning during a pandemic? A systematic 
review and meta-analysis. Nurse Educ Today. 2023. https://​doi.​
org/​10.​1016/j.​nedt.​2023.​105710.

	34.	 Tamilmani K, Anithasri A, Gunavathi G. Comparison of aca-
demic performance of medical undergraduate students between 
routine classroom teaching and online assisted teaching in bio-
chemistry during COVID pandemic. Biochem & Mol Bio Educ. 
2023;51(1):81–8.

	35.	 Murray L, McCallum C, Petrosino C. Flipping the classroom 
experience: a comparison of online learning to traditional lecture. 
J of Phys Therapy Ed. 2014. https://​doi.​org/​10.​1097/​00001​416-​
20140​7000-​00006.

	36.	 Christianson L, Tiene D, Luft P. Examining online instruc-
tion in undergraduate nursing education. Distance Educ. 
2002;23(2):213–29.

	37.	 Cernusca D, Mallik S. Successful transfer of face-to-face 
active learning instructional design to online synchronous for-
mat during the COVID-19 pandemic. Q Rev of Distance Ed. 
2022;23(1):1–11.

	38.	 Neubauer N, Pinto-Zipp G. Exploring health science faculty per-
ceptions regarding their readiness to teach online. J Allied Health. 
2023;52(1):e1–8.

	39.	 Leighton M. The importance of having faculty readiness and 
technology to transition to a hybrid or a fully online anatomical 
education in medical schools during Covid‐19 pandemic. FASEB 
J. 2021;https://​doi.​org/​10.​1096/​fasebj.​2021.​35.​S1.​04736.

	40.	 Lee D, Paulus TM, Loboda I. A faculty development pro-
gram for nurse educators learning to teach online. TechTrends. 
2010;54(6):20–8.

	41.	 Blake A, Doherty I. An instructional design course for clinical 
educators: first iteration design research reflections. J of Learn 
Design. 2007;2(2):83–104.

	42.	 Richter S, Idleman L. Online teaching efficacy: a product of 
professional development and ongoing support. Int J Nurs Educ 
Scholarsh.  2017.  https://​doi.​org.​pitt.​idm.​oclc.​org/​10.​1515/​
ijnes-​2016-​00.

	43.	 Saiyad S, Virk A, Mahajan R, Singh T. Online teaching in medical 
training: establishing good online teaching practices from cumula-
tive experience. Int J Appl Basic Med Res. 2020. https://​doi.​org/​
10.​4103/​ijabmr.​IJABMR_​358_​20.

	44.	 Poore J, Herrington A, Hardie L. Redefining health-care simula-
tion facilitator professional development through online learning. 
Creat Nurs. 2022. https://​doi.​org/​10.​1891/​CN-​2021-​0054.

	45.	 Hoogveld AWM, Paas F, Jochems WM. Application of an 
instructional systems design approach by teachers in higher 
education: individual versus team design. Teach Educ. 2003. 
https://​doi.​org/​10.​1016/​S0742-​051X(03)​00055-6.

	46.	 McDonald JK, Jackson BD, Hunter MB. Understanding distinc-
tions of worth in the practices of instructional design teams. 
Edu Technol Res and Dev. 2021. https://​doi.​org/​10.​1007/​
s11423-​021-​09995-2.

	47.	 Clapp A, Reynolds A, Bell B. Planning the development and 
maintenance of online distance learning courses. Online J of 
Distance Learn Admin. 2019;22(1).

	48.	 Shell L, Crawford S, Harris P. Aided and embedded: the team 
approach to instructional design. J Libr Info Serv Dist Learn. 
2013. https://​doi.​org/​10.​1080/​15332​90X.​2012.​705627.

	49.	 Kang Y, Ritzhaupt AD. A job announcement analysis of edu-
cational technology professional positions: knowledge, skills, 
and abilities. J Educ Tech Syst. 2015. https://​doi.​org/​10.​1177/​
00472​39515​570572.

	50.	 Halupa C. Differentiation of roles: instructional designers 
and faculty in the creation of online courses. Intl J High Ed. 
2019;8(1):55–68.

	51.	 Sugar WA, Luterbach KJ. Using critical incidents of instruc-
tional design and multimedia production activities to investigate 
instructional designers’ current practices and roles. Educ Tech 
Res Dev. 2016. https://​doi.​org/​10.​1007/​s11423-​015-​9414-5.

	52.	 Puzziferro M, Shelton K. A model for developing high-quality 
online courses: integrating a systems approach with learning 
theory. Online Learn Mag. 2019. https://​doi.​org/​10.​24059/​olj.​
v12i3-4.​1688.

	53.	 Loftus J, Stavraky T, Urquhart BL. Design it yourself (DIY): 
in-house instructional design for online pharmacology. Adv in 
Health Sci Ed. 2014;19(5):645–59.

	54.	 Kadioglu M, Tacgin Z, Sahin N. Instructional design and mate-
rial development progress to eLearning environments: a sample 
of obstetrical nursing education. Contemp EdTech. 2020;12(1).

	55.	 Ryan S, Beck DE. Use of an education specialist team that col-
laborates with faculty members to efficiently and continuously 
develop an innovative pharmacy curriculum across multiple 
campuses. TechTrends. 2018;62(3):230–8.

	56.	 Gould R, Parker Harris S, Mullin, C. ADA research brief: 
higher education and the ADA. Chicago, IL: ADA National 
Network Knowledge Translation Center. 2019. https://​adata.​org/​
sites/​adata.​org/​files/​files/​ADA%​20Res​earch%​20Bri​ef_​Higher%​
20Edu​cation%​20and%​20the%​20ADA_​FINAL.​pdf. Accessed 
Sept 2022.

	57.	 McCoy L, Lewis JH, Dalton D. Gamification and multimedia 
for medical education: a landscape review. J Amer Osteo Assoc. 
2016;116(1):22–34. https://​doi.​org/​10.​7556/​jaoa.​2016.​003.

	58.	 Dzara K, Chen DT, Haidet P, Murray H, Tackett, Chisolm MS. 
The effective use of videos in medical education. Acad Med. 
2020. https://​doi.​org/​10.​1097/​ACM.​00000​00000​003056.

	59.	 Penn State Teaching and Learning with Technology. What is the 
one button studio? In Penn State Teaching and Learning with 
Technology. 2022. https://​onebu​tton.​psu.​edu/#:​~:​text=​The%​
20One%​20But​ton%​20Stu​dio%​20is,anyth​ing%​20abo​ut%​20lig​hts%​
20and%​20cam​eras. Accessed Sept 2022.

	60.	 Flip (formerly Flipgrid) [Computer Software]. Version: 13.4.1. 
Minneapolis, MN: Microsoft; 2023.

	61.	 Padlet [Computer Software]. Version 5.0.0.0. San Francisco, CA: 
Padlet; 2023.

	62.	 Jamboard [Computer Software]. Version 0.2. Mountain View, CA: 
Google; 2023.

	63.	 Figma [Computer Software]. Version 116.6.3. San Francisco, CA: 
Adobe; 2023.

	64.	 Articulate 360 [Computer Software]. Version: 1.75.30269.O. New 
York, NY: Articulate; 2023.

	65.	 Adobe Creative Cloud [Computer Software]. Version: 6. San Jose: 
CA: Adobe; 2023.

	66.	 Final Cut Pro [Computer Software]. Version: 10.4.8. Woodland 
Hills: CA: Apple; 2023.

	67.	 Da Vinci Resolve [Computer Software]. Version: 18.5. Burbank, 
CA: Blackmagic Design; 2023.

	68.	 Zoom [Computer Software]. Version: 15.14.5. San Jose, CA: 
Zoom Video Communications, Inc; 2023.

https://doi.org/10.1016/j.nedt.2023.105710
https://doi.org/10.1016/j.nedt.2023.105710
https://doi.org/10.1097/00001416-201407000-00006
https://doi.org/10.1097/00001416-201407000-00006
https://doi.org/10.1096/fasebj.2021.35.S1.04736
https://doi.org.pitt.idm.oclc.org/10.1515/ijnes-2016-00
https://doi.org.pitt.idm.oclc.org/10.1515/ijnes-2016-00
https://doi.org/10.4103/ijabmr.IJABMR_358_20
https://doi.org/10.4103/ijabmr.IJABMR_358_20
https://doi.org/10.1891/CN-2021-0054
https://doi.org/10.1016/S0742-051X(03)00055-6
https://doi.org/10.1007/s11423-021-09995-2
https://doi.org/10.1007/s11423-021-09995-2
https://doi.org/10.1080/1533290X.2012.705627
https://doi.org/10.1177/0047239515570572
https://doi.org/10.1177/0047239515570572
https://doi.org/10.1007/s11423-015-9414-5
https://doi.org/10.24059/olj.v12i3-4.1688
https://doi.org/10.24059/olj.v12i3-4.1688
https://adata.org/sites/adata.org/files/files/ADA%20Research%20Brief_Higher%20Education%20and%20the%20ADA_FINAL.pdf
https://adata.org/sites/adata.org/files/files/ADA%20Research%20Brief_Higher%20Education%20and%20the%20ADA_FINAL.pdf
https://adata.org/sites/adata.org/files/files/ADA%20Research%20Brief_Higher%20Education%20and%20the%20ADA_FINAL.pdf
https://doi.org/10.7556/jaoa.2016.003
https://doi.org/10.1097/ACM.0000000000003056
https://onebutton.psu.edu/#:~:text=The%20One%20Button%20Studio%20is,anything%20about%20lights%20and%20cameras
https://onebutton.psu.edu/#:~:text=The%20One%20Button%20Studio%20is,anything%20about%20lights%20and%20cameras
https://onebutton.psu.edu/#:~:text=The%20One%20Button%20Studio%20is,anything%20about%20lights%20and%20cameras


1238	 Medical Science Educator (2023) 33:1231–1238

1 3

	69.	 Microsoft Teams [Computer Software]. Version: 1.5.00.10369. 
Redmond, CA: Microsoft; 2023.

	70.	 Nathan M, Lee N. Cultural diversity, innovation, and entrepreneurship: 
firm-level evidence from London. Econ Geog. 2013;89(4):367–94.

	71.	 Hong L, Page S. Groups of diverse problem solvers can out-
perform groups of high-ability problem solvers. PNAS. 
2004;101(46):16385–9.

	72.	 Emanuel EJ. The inevitable reimagining of medical education. 
JAMA. 2020;323(12):1127–8.

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

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	The Case for Instructional Teams in the New Era of Online Medical Education
	Abstract
	What Questions Should We Be Asking About Online Learning?
	What Is an Instructional Team?
	What People and Skills Are Needed to Develop Online Programs?
	What Space, Equipment, Hardware, and Software Are Needed to Develop Online Programs?
	What Are the Benefits and Challenges of a Team Approach?
	Discussion
	Conclusions
	References


