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Introduction

While online education has been growing in preva-

lence since the 1990s,1 the COVID-19 pandemic has

brought about a fundamental shift in how we view

education delivery.2 We speedily transitioned tradi-

tional educational structures to online learning

formats in an effort to reduce in-person contact

during early 2020 when the pandemic first struck,

changing graduate medical education (GME) in many

jurisdictions seemingly overnight. Anecdotally, we

learned that abrupt transition created a significant

amount of confusion and consternation among

residency educators, as well as among higher educa-

tion teachers around the world. Now that we are

more than 2 years into the pandemic, we must

become more thoughtful, systematic, and deliberate

in our strategies for designing online educational

experiences.

One approach to curriculum design is backward

design,3 in which educators examine what is needed

to achieve particular learning outcomes, and then

build enabling attributes into educational structures,

rather than waiting for program evaluations to

identify problems. As we would for in-person

experiences, being intentional and thoughtful about

online education will enhance residents’ experiences.

While there are several good models for integrating

technology into learning environments (eg, Substitu-

tion Augmentation Modification Redefinition

[SAMR] model,4 Technological Pedagogical Content

Knowledge [TPACK] framework5), there are few

comprehensive frameworks for online educational

design.

The Social & Personal—Activity & Assessment—

Digital Corridor—Education Delivery (SPACE)

framework considers 3 critical learner interactions

across these 4 domains: Learner-Learner, Learner-

Material, and Learner-Educator. We developed this

new approach as a team of 3 career educators and 1

clinician educator, all of whom identify as digitally

oriented faculty developers. We then refined it with

end-user feedback, including trainees, clinical teach-

ers, and other faculty developers via multiple presen-

tations in local, national, and international venues.

The SPACE Framework

SPACE is an organizing framework that considers key

aspects of online teaching and learning (FIGURE 1).

Each element of the learner journey differs in its

contributions to essential learning interactions,

indicating that domains of the SPACE framework

vary in relevance throughout the learning experience.

These domains include (1) Social & Personal

elements to replicate human connectivity (Learner-

Educator; Learner-Learner); (2) Activity & Assess-

ment tools to facilitate and measure learning out-

comes (Learner-Material); (3) Digital Corridor

(online communication channel/space) for intersec-

tions of critical learner interactions to take place

(Learner-Educator; Learner-Learner); and (4) Educa-

tion Delivery platform to support asynchronous and/

or synchronous interactions among educators, learn-

ers, and materials (all 3 types of interactions).

The TABLE provides the purpose and benefits of each

domain in the framework and possible techniques or

tools that educators can use. Since the SPACE

framework leverages features of techniques and

tools to fulfill domain requirements, the framework

remains relevant as new techniques and tools emerge.

Several prompting questions included in the TABLE

support the appropriate categorization of emerging

techniques and tools to different SPACE domains.

While it is challenging to incorporate effective

learner-to-learner asynchronous online learning

environments, it is essential to recognize that low or
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Editor’s Note: The online version of this article contains supple-
mentary data that describes common online educational challenges
encountered by faculty members in development efforts of this
study.
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nonexistent learner-to-learner or learner-to-educator

activities fuel disengagement. Peer evaluations, study

groups, group projects, and short welcome videos can

be highly effective in creating productively engaging

asynchronous online learning environments.

We will discuss the 4 SPACE domains to maximize

future online learning experiences. This framework

aims to enable productive engagement in online

educational settings.

1. Social & Personal (Connection)

It is easy for educators to turn a blind eye to the social

and personal domain in the digital world. In-person

educational sessions inherently include opportunities

for social connections, which occur when following

up on questions or talking about unrelated topics.

While not directly related to learning outcomes, this

domain encourages social cohesion6 and community

development through behavioral and emotional en-

gagement. In the online environment, educators must

intentionally develop mechanisms.

How Do You Create Social & Personal Connection

Opportunities? Two potential ideas that we have:

& Design social time into your schedule. Plan 5

minutes before or at the end of a session for ‘‘chit

chat’’ to foster connections.

& Create virtual office hours. Plan for set times

when you can be available for interactions with

learners as needed. You may also consider

broadening this drop-in session to encompass

career guidance or other advice.

2. Activity & Assessment (Productivity)

Current online platforms provide diverse activity and

assessment options that enable learners to engage

productively in their learning as well as demonstrate

their productivity. These are available in synchronous

and asynchronous formats. While synchronous activ-

ities and assessments require a time commitment and

advance scheduling, asynchronous activities and

assessments provide flexible approaches for interac-

tions and collaborative work. Pairing the course

learning objectives with activities and assessments

supports active use of the tools you choose to include

in the course.

How Do You Use Activity & Assessment Tools? The

following are 2 ideas:

& Create a blog post using Google Docs. Educators

can create and share Google Docs with learners,

and the learners can use them to draft their first

post for a given topic. Faculty members may then

use version history to assess individual contribu-

tions (if desired).

& Assess learning as you go. Whether you are doing

synchronous or asynchronous education, pro-

gress testing7 that does not contribute to ‘‘final

grades’’ can be included throughout the learner

experience.

3. Digital Corridor (Accessibility)

The digital corridor provides an accessible space for

resident-learners and educators to connect asynchro-

nously. It is a closed (ie, usually not publicly available)

social media platform that combines all components

of the learner’s journey. This space is relevant

regardless of how short or long the educational

experience is; however, it is especially critical for

longer durations to maintain connections. The digital

corridor may be a university-mandated learning

management system (eg, Blackboard). However, it

may also include chat-based platforms (eg, What-

sApp, Facebook Groups, Twitter) or a team-based

closed communication system (eg, Microsoft Teams,

Basecamp, or Slack), especially when privacy and

security concerns may exist with the use of a personal

phone number on WhatsApp or a personal account

on Twitter. Closed social networks (eg, Moodle,

Slack, Doximity) are increasingly popular in higher

education.8 It is important to understand learner

comfort and preferences. A clear set of expectations

FIGURE 1
The SPACE Framework
Abbreviation: SPACE, Social & Personal—Activity & Assessment—Digital

Corridor—Education Delivery.
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TABLE

SPACE: Social & Personal—Activity & Assessment—Digital Corridor—Education Delivery

Framework Domain Purpose and Benefits Possible Techniques Possible Tools

Social & Personal

Does this facilitate social

connectivity through either

synchronous or

asynchronous interactions?

Does this method encourage

1:1 or 1:many interactions

between learners and/or

educators?

Humanize your virtual and

online teaching by making

space for social and

personal elements.

Harness this component to

support learner

performance and increase

the likelihood of

identifying a learner or

participant displaying ‘‘at

risk’’ or ‘‘disengagement’’

behaviors early on.

Large class: Reserve 5

minutes for learners to

write in the Zoom chat

what TV show or movie

they have most enjoyed

this week.

Small class: Check in with

everyone individually

about something fun they

have done this week.

No technology required:

short introductory games,

improv activities, or virtual

rituals.

Technology required: online

quizzes or polls (eg,

Kahoot) on fun topics,

screen share to play bingo,

or jeopardy.

Activity & Assessment

Tools

Does this enable nonverbal

and verbal styles of

collaboration?

Does this provide ways for

learners and educators to

understand their

performance in a low-risk

setting?

Augment your curriculum

delivery with activity and

assessment tools that

facilitate learning and

experiential outcomes.

Include assessment tools

that measure learner

performance, participation,

and engagement.

Blend multiple interaction

modalities for increased

engagement, such as

Google Docs or Jamboard

(written collaboration)

with Zoom (verbal

collaboration) to facilitate

concurrent engagement

possibilities.

Multi-tool platforms: Google

Suite, Microsoft OneDrive,

Mural, Miro.

Digital Corridor

Does this permit

asynchronous and

synchronous conversations

(or interactions) about

course materials as well as

social elements?

Connect learners with peers,

course material, and

educator(s) to minimize

friction in online learning

experiences.

Mimic between-class

conversations; facilitate

collaboration or study

group formation.

Encourage engagement in

course material and with

the educator(s) through

co-location with peer

access and interactions.

Allow easy access for

educators and senior

trainees (eg, chief

residents, teaching

assistants, etc).

Engage with learners in

asynchronous and

continuous question and

answer forums.

Share additional resources

and facilitate interactions

during Social & Personal

activities.

Multiple uses: Microsoft

Teams, Slack, Basecamp,

learning management

system

Single engagement style:

WhatsApp, Signal Private

Messenger app, Facebook

Messenger, Twitter (if a

specific unique hashtag is

used)

Education Delivery

Does this connect learners

with the course materials in

an accessible, organized,

and predictable fashion?

Are there mechanisms to

ensure equity regarding

access of materials (eg, due

to time zone or internet

connectivity

considerations)?

Consider how education will

be delivered. The

educational delivery may

be in-person, online, or a

blended/hybrid model. It

may be synchronous or

asynchronous. Each

modality has different

engagement

opportunities.

Consider platforms that

integrate other domains of

the SPACE framework.

Face-to-face place (eg, video,

chat, teleconference)

Library of asynchronous

resources (eg, video

archive, podcasts,

repository of papers)

Asynchronous continuous

chat (eg, Slack-based

discussion, WhatsApp

debate)

Synchronous platforms:

Zoom, Microsoft Teams,

WebEx

Video archives: YouTube,

Vimeo

Learning management

software: Moodle,

Brightspace, Blackboard

Discussion forum via chat

programs (similar to above

tools in the Digital

Corridor but for a

curricular purpose)
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for correspondence should be shared upfront with all

community members.

How Do You Establish a Digital Corridor? Some

ideas include:

& Create a Slack workspace for communication

and collaboration. For example, create a work-

space for a residency program with channels

entitled #random-musings, #life-and-social,

#need-help, and #congrats-thanks-brags. Over

time trainees and faculty members naturally start

posting queries about childcare advice queries

(#need-help), online hangouts (#life-and-social),

and congratulations for publishing papers

(#congrats-thanks-brags). They even start asking

each other for advice on fun books to read in

#random-musings.

& Create a WhatsApp group to maintain connec-

tions. For example, create a group for faculty

members to connect between faculty develop-

ment sessions, allowing them to continue engag-

ing in conversations or ask random questions.

4. Education Delivery (Place)

Educational content is essential for online learning

and is often delivered through several modes, such

as multimedia or text. Education content should

align with the delivery method and can be provided

using either synchronous or asynchronous ap-

proaches.

4.1. Synchronous (Face-to-Face) Delivery: It is

challenging to replicate in-person meetings due to a

combination of verbal and nonverbal communication

techniques (eg, eye contact, gestures, facial expres-

sions, sighs). In online learning environments, video

conferencing tools (eg, Zoom, Microsoft Teams) can

be used to facilitate education delivery. High-quality

video and audio with low latency and lag often create

a more immersive experience for participants. Many

tools are available for free and can be selected based

on learning environment requirements, such as group

size and ability to screen share or moderate discus-

sions, as well as other needs: advance scheduling,

breakout rooms, activities, and assessments.9 The

TABLE maps the SPACE domains to their uses in

education and then matches them to technological

tools.

4.2 Asynchronous Content Delivery: Asynchronous

delivery can occur through discussions or archives of

previously recorded content. Learning management

system discussion forums are often used for

asynchronous communication within courses housed

on these platforms. While many of us consider text

messages a standard part of modern communication,

social media tools for asynchronous discussions have

been used less often in higher education, though they

are now increasing in use.8 Asynchronous resources

for curriculum delivery need not be derived new by

faculty members; instead, educators should be en-

couraged to select content from resources already

created. Libraries of resources already exist, and

building upon the prior digital scholarship of others is

critical to respect the contributions of other scholars

in our fields.10

Implementing SPACE in Your Program

The SPACE framework serves as a proposed tool to

support the development of new online learning

experiences and convert existing in-person learning

experiences to an online setting. Online learning

environments must incorporate flexibility, facilitate

interactions, encourage ongoing engagement, and

foster a learning climate aligned with underlying

learner motivations.11 Integrating all 4 domains

across a learner’s journey (FIGURE 2) is essential to

provide a rich educational experience while

minimizing cognitive complexity that may reduce

productive engagement. By integrating asynchronous

and synchronous interactions across the 4 domains

(FIGURE 1), educators are encouraged to thoughtfully

design learner experiences to address critical learner

interactions that may have been missing during the

pandemic. Based on our experiences, we also

developed the SPACE audit tool (FIGURE 2), which

can be used for self-evaluation of online course

development to identify potential areas for

improvement. High performance across all SPACE

domains may yield more enduring learning.

The online supplementary data describes common

online educational challenges we encountered by

faculty members in our development efforts. We

outline a possible solution aligned with the SPACE

framework for each challenge.

Barriers and Limitations

Potential barriers to creating optimal online learning

environments include understanding the key peda-

gogical differences from in-person learning, being

familiar with successful examples, and adapting to

learner needs that can evolve over time. Many faculty

members are not familiar with new techniques and

tools for online education. Similarly, residents and

faculty are unaccustomed to being active participants

in online learning environments. When attempting
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new techniques, educators need to build in time for

orientation and questions.

Conclusions

We foresee that digital engagement will be an

essential component of many future work environ-

ments, including academic medicine. While we

anticipate most GME environments will revert to live

experiences, we caution against doing so, especially in

the GME setting. We believe that there are several

advantages to online educational experiences, includ-

ing increased accessibility, multi-channel experiences,

and collaboration opportunities. We hope the SPACE

framework and audit tool can help educators create

blended or online experiences to better train our

learners to be more effective health care communica-

tors and collaborators, prepare them for the digital

world, and augment in-class activities.

References

1. Thoma B, Chan T, Benitez J, Lin M. Educational

scholarship in the digital age: a scoping review and

analysis of scholarly products. The Winnower.

Published online June 11, 2015. doi:10.15200/winn.

141827.77297

2. Dhawan S. Online learning: a panacea in the time of

COVID-19 crisis. J Educ Technol Syst. Published online

June 20, 2020. doi:10.1177/0047239520934018

3. Wiggins GP, McTighe J. Understanding by Design.

Expanded 2nd ed. Association for Supervision and

Curriculum Development; 2005.

4. Romrell D, Kidder L, Wood E. The SAMR model as a

framework for evaluating mLearning. Online Learn J.

2014;18(2). Accessed June 9, 2021. https://www.

learntechlib.org/p/183753/

5. Archambault LM, Barnett JH. Revisiting technological

pedagogical content knowledge: Exploring the TPACK

framework. Comput Educ. 2010;55(4):1656–1662.

doi:10.1016/j.compedu.2010.07.009

6. Fredricks JA, Blumenfeld PC, Paris AH. School

engagement: potential of the concept, state of the

evidence. Rev Educ Res. 2004;74(1):59–109. doi:10.

3102/00346543074001059

7. Schiff K, Williams DJ, Pardhan A, Preyra I, Li SA, Chan

T. Resident development via progress testing and test-

marking: an innovation and program evaluation.

Cureus. 2017;9(1):1–8. doi:10.7759/cureus.992

8. Chan TM, Dzara K, Dimeo SP, Bhalerao A, Maggio LA.

Social media in knowledge translation and education

for physicians and trainees: a scoping review. Perspect

Med Educ. 2020;9(1):20–30. doi:10.1007/s40037-019-

00542-7

FIGURE 2
SPACE Audit Tool for Educators to Assess Online Learning Experiences
Abbreviation: SPACE, Social & Personal—Activity & Assessment—Digital Corridor—Education Delivery.

Journal of Graduate Medical Education, April 2022 153

PERSPECTIVES

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-27 via O
pen Access.

https://www.learntechlib.org/p/183753/
https://www.learntechlib.org/p/183753/


9. Chan T, Yilmaz Y, Zaver F, et al. Teaching in the age of

COVID-19: teaching with tech while socially

distancing. ALiEM. Published March 17, 2020.

Accessed June 9, 2021. https://www.aliem.com/

teaching-age-covid19-teaching-tech-socially-distancing/

10. Husain A, Repanshek Z, Singh M, et al. Consensus

guidelines for digital scholarship in academic

promotion. West J Emerg Med. 2020;21(4):883–891.

doi:10.5811/westjem.2020.4.46441

11. Boelens R, De Wever B, Voet M. Four key challenges to

the design of blended learning: a systematic literature

review. Educ Res Rev. 2017;22:1–18. doi:10.1016/j.

edurev.2017.06.001

Sarrah Lal, MBA, is an Assistant Professor, Michael G. DeGroote
Initiative for Innovation in Healthcare and Division of Education &
Innovation, Department of Medicine, a Member of McMaster
Education Research, Innovation, and Theory (MERIT) Program,
and Lead, McMaster Program for Faculty Development
Leadership & Management Team, McMaster University, Hamilton,
Ontario, Canada; Ilana Bayer, PhD, is an Assistant Professor,
Department of Pathology and Molecular Medicine, and Director
of Learning Technologies Lab, Faculty of Health Sciences,

McMaster University, Hamilton, Ontario, Canada; Yusuf Yilmaz,
PhD, is a Postdoctoral Fellow, McMaster Education Research,
Innovation, and Theory (MERIT), and Office of Continuing
Professional Development Faculty of Health Sciences, McMaster
University, Hamilton, Ontario, Canada, and Researcher-Instructor,
Department of Medical Education, Faculty of Medicine, Ege
University, Izmir, Turkey; and Teresa M. Chan, MD, MHPE, is an
Associate Professor, Divisions of Emergency Medicine and
Education and Innovation, Department of Medicine, Associate
Dean, Faculty of Health Sciences’ Office of Continuing
Professional Development, and Clinician Scientist, McMaster
Education Research, Innovation, and Theory (MERIT), McMaster
University, Hamilton, Ontario, Canada.

Conflict of interest: Dr Yilmaz received a TÜBITAK Postdoctoral
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